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S ET TLEUD 1 8 5 &

NIBLEY CITY

CITY COUNCIL MEETING AGENDA
Thursday, November 5, 2015
SPECIAL PLANNING SESSION with Planning and Zoning Commission at 5:00 p.m.
and
Regular City Council Meeting

Nibley City Hall
455 West 3200 South
Nibley, Utah 84321

Special Planning Session — 5:00 p.m.
Opening Ceremonies

Call to Order
Roll Call

1. City Council & Planning and Zoning Commission Visioning Meeting Regarding General Plan
Update

Regular City Council Meeting (Regular Meeting will begin after completion of planning session)
Call to Order

Roll Call

1. Approval of Minutes and Agenda

2. Project Update Report from the Public Works Department

3. Presentation by Nibley City’'s Representative on the Cache Mosquito Abatement District

4. Presentation of the Sewer Master Plan

5. Approval of a Franchise Agreement with Questar Gas Company

6. Consideration of a Request to Authorize the Public Works Department to Purchase Water
Distribution Pipe for the Well Project

7. Council and Staff Reports

Adjourn Meeting

IN COMPLIANCE WITH THE AMERICANS WITH DISABILITIES ACT, REASONABLE
ACCOMMODATIONS FOR INDIVIDUALS WITH DISABILITIES WILL BE PROVIDED UPON
REQUEST. FOR ASSISTANCE, PLEASE CALL 752-0431 A MINIMUM OF 24 HOURS BEFORE THE
MEETING.
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Agenda Iltem # 1 on Planning Session Agenda

Description City Council & Planning and Zoning Commission Visioning Meeting
Regarding General Plan Update

Department City Council

Presenter Shari Phippen, City Planner and Krissy Gilmore of Logan Simpson
Sponsor n/a

Applicant n/a

Background ¢ The workshop will begin at 5:00 p.m., as opposed to the normal

council meeting time of 6:30. This will allow the Council to move
into their regular meeting as soon as the workshop is wrapped up.
e Krissy Gilmore , who works for the consultant performing the
General Plan update, Logan Simpson, will facilitate much of the
workshop
e The planned purpose and agenda for the workshop are as follows:
MEETING PURPOSE
To provide the city officials, planning commission, steering committee
and staff an opportunity work together to review and comment on the
progress of the Nibley General Plan update and more specifically, as it
relates to the ongoing town center discussions. The general purposes
of the visioning workshop are to:

1. Review the project goals, planning process and progress

2. ldentify issues and consensus to be determined during the
workshop

3. Discuss on-going town center analysis, opportunities and concept
alternatives

4. Gather input and consensus on most desirable vision for Nibley
Town Center

5. Determine desired outcome of the public open house scheduled for
November 14"

6. Review future meeting schedule and key milestones for the General
Plan update

MEETING FORMAT/AGENDA
5:00 Introduce Consultants, City Officials and Planning Staff

5:35 General Plan progress report (Steering Committee)
6:00 Presentation and discussion of Nibley “Today” (Logan
Simpson)

6:30 Town Center Analysis and Opportunities




6:45 Town Center Alternatives

7:15 Determine Public Open House Format — Saturday, November
14

7:30 Adjourn to regular council meeting

Recommendation

Participate in the workshop and provide input to the consultants

Financial Impact

n/a

Reviewed By

Mayor, City Manager, City Planner, Consultant




Agenda ltem #2

Description Project Update Report from the Public Works Department
Department Public Works

Presenter Justin Maughan, Public Works Director

Sponsor n/a

Applicant n/a

Background The Public Works Department will provide a presentation to the City

Council reviewing many of the projects and initiatives undertaken and
completed over the past year.

Recommendation

Receive the report and ask questions of staff

Financial Impact

This report will provide an update on numerous projects funded in the
annual budget.

Reviewed By

City Manager, Public Works Director




Agenda Iltem #4

Description Presentation of the Sewer Master Plan

Department Public Works Department — Wastewater Division

Presenter Justin Maughan, Public Works Director and Ross Wilson, City Engineer
Sponsor n/a

Applicant n/a

Background The sewer system was constructed in Nibley in 2003. Before

construction, the sewer was designed based on a number of
assumptions and estimates, such as population projections, and
average daily contribution per person to the sewer system, and a
defined service area. When our City Engineer initially reviewed those
assumptions and estimates and compared them to what has actually
happened over the last ten years, he had some concerns that our
Sewer system was nearing the capacity that it was originally designed
for. The City then decided to take a comprehensive look at the
situation, and update the Sewer Master Plan. The results of the plan
show that while some things were overestimated for the design, some
things were underestimated, and the City should have sufficient
capacity for the next 20 years, based on current growth projections and
a new set of estimates and assumptions. With those estimates and
assumptions, the plan does show that there will need to be some long-
term upgrades to the system, which the City will need to begin planning
for.

Recommendation

Receive and Adopt the Plan

Financial Impact

The budget for the plan was $70,000. The City obtained a grant from
the Utah Community Impact Board, which paid for half of the cost.

Reviewed By

Mayor, City Manager, Public Works Director, City Engineer




Agenda Item #5

Description Approval of a Franchise Agreement with Questar Gas Company
Department City Council

Presenter City Manager

Sponsor n/a

Applicant n/a

Background State laws authorize cities to charge franchise fees. Franchises are the

right to use the public right-of-way for private businesses. Franchises
are granted to private utility companies to use roads, rights-of-way, and
easements to provide services to residents.

This agreement applies to the provision of natural gas services by
Questar Gas Company.

The City’s previous agreement with Questar was approved in 1962 and
expired in 2012. The term of this agreement would be 30 years.

The agreement has been reviewed by the city attorney and his
suggested changes have been made.

The agreement includes the following key provisions:

e A non-exclusive right to construct, operate and maintain the
distribution system in the public ways within the city.

o All Facilities that are installed during the term of the Franchise
shall be sited to be visually unobtrusive and to preserve the
natural beauty and neighborhood aesthetics within the City limits

o Rather than the city receiving a percentage of revenue from
Questar, Questar collects a municipal energy tax and forwards
those funds to the City.

e Upon written notice to Questar Gas, the City may require the
relocation and removal or reinstallation of any Facilities located
in, on, along, over, across, through, or under any of the Streets
at no cost to the City if such request is for the protection of the
public health, safety and welfare pursuant to lawful authority
delegated to the City and the City provides a new location for
the facilities.

e Questar shall indemnify the City and maintain insurance

Recommendation

The staff recommendation is that the Council authorize the Mayor to
sign the agreement.

Financial Impact

Funds received through the Municipal Energy Tax from gas customers
may be used for any purpose and are posted as revenue into the City’s
general fund. The current year budget projects that cable franchise fee
revenue will be $70,000.

Reviewed By

Mayor, City Manager, City Attorney, Public Works Director




Agenda Item #6

Description Consideration of a Request to Authorize the Public Works Department
to Purchase Water Distribution Pipe for the Well Project

Department Public Works Department — Water Division

Presenter Justin Maughan, Public Works Director

Sponsor n/a

Applicant n/a

Background The City is ready to begin installing water mainline pipe along 4000

south to connect to the new well, and the project is in the final phases
of design. The Public Works Department solicited bids for 2000 feet of
18 inch DR-18 pipe with a pressure rating of 235 psi. The Department
contacted the three distributers in the state that sell this type of pipe,
and have received bids from all three of them. Bids ranged from $27.74
per foot to $29.79, with Mountain States Supply Co. being the

lowest. The pipe would be the same from each vendor, so the
recommendation is to award the purchase to the lowest bidder. The
City has done a lot of business with all three of the companies, but
probably has done the most with Mountain States and is comfortable
awarding them the bid to this company.

Recommendation

Authorize the Public Works Department to purchase the water pipe
from Mountain States Supply Company

Financial Impact

The City Purchasing Policy requires that the City Council authorize the
purchase over $25,000, unless specifically approved in the budget.
This pipe will cost just over $55,000. The funds will be appropriated out
of the well project budget.

Reviewed By

City Manager, Public Works Director, City Engineers




Justin Maughan
Nibley City
Public Works Director

Public Works Report
2015



Safety Equipment

Confined-space entry monitors
Fall protection

Traffic control devices
Eye and ear protection
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Three employees were trained and certified in CPR and First Aid
Certified Playground Safety Inspector

Utah Local Government Trust Accountability Program
Weekly Training Meetings
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School Safety

Heritage Elementary Sidewalk
Nibley Elementary Traffic Flow




Sidewalk Safety

ADA Ped Ramps
Fixed Heaved Sidewalks
Handrail on Clear Creek Bridge




Established New Relationships

City of Logan Sewer and Water Department
Cache County Fire Marshall

APWA Cache County Chapter

Utah Storm Water Advisory Council

Other Public Works Directors across the valley
Improved relationship with the Canal Companies
State organizations and officials
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Utah Storm Water Advisory Committee

A website created to keep members informed




Emergency Preparedness

Radio’s
72-Hour kits
Utah Warn Network
APWA Mutual Aide
Emergency Drills




Chlorination at Nelson Well




Recycle Site - Before




Recycle Site - After




Planted hundreds of trees and bushes

Purchased new mower

Completed sidewalk at Sunrise Disc Golf Course

Repaired damaged fence at Softball Field

Applied asphalt preservation to Heritage Parking lot
Constructed planter at Heritage

Repaired leak under building at Historic City Hall

Constructed Animal Shelters and access ramp at Morgan Farm
Hired additional seasonal help

Reduced the number of roadside weed complaints

Repaired damaged playground at Virgil Gibbons Heritage Park
Coordinated Eagle Projects at Neighborhood Park on 250 West



Parks







Changed out 120 street signs

Removed tree’s along 3200 South

Applied preservation treatment to 666,000 square feet of roadway
Crack sealed 26,000 linear feet of roadway

Flashing signs at 1200 West and 3200 South intersection
Coordinated with Cache County to chip seal portion of 640 West
Completed wetland assessment for 3200 South Realignment




Storm Water

Landscaping Ashbury Stormwater Ponds

Constructed missing link of pipe along 250 East (370 If)
Reconnected pipe at Quarter Circle Dr. and 250 West (150 If)
Eliminated wet swampy area in Old Nibley Park (1000 If)




Two employees obtained their state sewer operators certification
Created routine sewer lift station cleaning and maintenance schedule
Installed 2-inch water service at Hansen Lift Station

Restored house water system at Hansen LS
Implemented fall protection devices at Hansen LS
Cleaned 999999 If of sewer pipe

Video inspected 999999 If of sewer pipe

*Eliminated water infiltration at Scott Farms LS*




Minor water guality issue handled amazingly!

Completed construction of 12-inch main line along Johnson Road
Created and calibrated water model

Created routine well house cleaning and maintenance schedule
Repaired 20 small leaks

Repaired one major water main break

Installed 65 new water meters

Upgraded water meter reading equipment

Worked with office staff to identify lost revenue, and repaired 30 meters
Increased output of Nelson Well by utilizing VFD controls

Pressure Reducing Valves were adjusted to operate distribution system
more efficiently



Improved SCADA alarming and notification

Repaired 20 fire hydrants
Extended water line in 700 West and installed fire hydrant on dead end
Installed water main and service at Recycle Site



Establish new construction standards and design criteria

Implement forms and processes for new development that will follow
what the subdivision ordinance requires, and that developers and
contractors can follow and understand

Establish a high level of quality control and inspection for City
Infrastructure being constructed

Have a functioning drinking water well on 640 west, and associated
water mains installed per the Master Plan

Complete the redesign for Public Works Yard, that will meet state
stormwater requirements, and prepare a plan to fund the project

Kickstart a backflow prevention program in the City



Questions?
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EXECUTIVE SUMMARY

The Nibley City sewer collection system is relatively new, having been installed in 2003. However, the

following factors made it prudent to complete an evaluation of the capacity of the system:

The City has expanded its sewer service area outside of the original area used for design
Some of the City zoning densities have increased

The City has grown at a faster rate than was projected

The system was approaching its capacity limits based on the flow assumptions used for design

The City hired J-U-B to complete a collection system master plan that includes:

Sewer flow metering to determine actual flows in the system

A computer model to identify any system deficiencies now and in the future.

Required sizes of future sewer trunk lines for areas that are not yet developed.

A list of capital improvement projects with associated opinions of probable cost.

Evaluation of the Hansen Lift Station capacity to pump existing and future sewer flows to Logan.

Through this master plan process, it has been determined that the actual flows in the system are smaller

than the estimates that were used to design the system. The following overall conclusions and

recommendations are based on the assumptions and results of the plan:

Existing Capacity - No capacity improvements need to be made to the existing collection system
during the next 10 years.

Inflow and Infiltration (I1&I) - The amount of I&I increases during irrigation season, but is within
the normal range for collection systems. However, this may be reduced by watching for sources
of I&I and eliminating those flows where possible. The City should monitor flow data recorded
by the Supervisory Control and Data Acquisition (SCADA) system at times when large rain events
occur to quantify and take steps to eliminate inflow sources. Also, the City should require new
developments to be built to stringent standards that will minimize new I&I.

Daily Sewer Volume Per Person - The sewer contribution per capita in Nibley is approximately
90 gallons per capita per day (GPCD) instead of the estimated 100 GPCD used for design.
Capacity for Additional Equivalent Residential Units (ERU’s) - All of the existing collection lines
can serve approximately 500 or more additional ERU’s. The City should require an update to the
existing sewer model to verify that there is adequate capacity prior to permitting new
developments. The City should also track the number of new ERU’s added to the system to
know when the capacity of certain pipes is being approached.

Millville City Flows - The collection system has adequate capacity through 2024 including the
planned flows from Millville City. The City should require Millville to install a flow meter to
measure any sewer flows that enter the system from Millville. The City should communicate
and coordinate with Millville staff anytime new flows are added from Millville and update the
existing model.

Nibley City
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e Future Upgrades to Existing Pipes - Some of the existing trunk lines will exceed capacity before
Nibley is completely built out (See Figure 13: 2046 Reserve Capacity*). The City should begin
planning a funding mechanism for long range system upgrades (Figure 14: Existing and Proposed
Diameters*).

e Future Upgrades to Hansen Lift Station - The Hansen Lift Station will need an additional third
pump around year 2030. The City should regularly monitor the performance of the station.
Once both existing pumps are frequently running at the same time, add a third pump.

e Future Sewer Collection South of City - The undeveloped area south of the current service area
and east of 1500 West can be served by gravity to the Hansen Lift Station. Approximately 475
ERU’s can be added to the existing trunk line in 1500 west near 3350 South. Monitor the
number of connections added at this point and then plan to spit some of the peak flows at this
location off to go through a future lift station to the west.

e Future Lift Stations - At least two new additional future regional lift stations will be needed to
serve all of the study area. The City should plan for regional lift stations based on the
recommended system layout given in this master plan to minimize the number of lift stations
the City will need to operate and maintain.

o Development Permitting — Require an update to the existing sewer model to verify that there is
adequate capacity prior to permitting new developments.

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

1 INTRODUCTION

1.1 BACKGROUND

The Nibley City sanitary sewer system was constructed in 2003 and collects sewer flows from homes,

and businesses within the current Nibley City limits. An overview of the collection system is shown in
Figure 1: Existing System*. The collection system delivers the wastewater to a trunk line in the Logan
City collection system at 1000 West 600 South and is then transported to the Logan City Wastewater

Treatment Facility. Most of the collection 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 to include some future

flows from Millville City.

Nibley has grown significantly over the last few decades as shown in Table 1-1 below.

Table 1-1: Population Growth

Nibley City Growth

Year Population Average Annual Growth Rate
1990 1220

6%
2000 2083

10%
2010 5438

3.5%
2013 6029

Source: U.S. Census Bureau. The 2013 population is estimated based on 3.5% annual population
growth since 2010 per City Planner.

* All of the report fiqures are found on fold-out pages in Appendix A
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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 evaluate the capacity of the system to convey the current and

projected flows at this point in time:

e The system was designed and sized to serve only the areas inside the city boundary in 2003. The
City is responsible for providing safe and cost effective services. Anticipating growth is critical to
that effort.

e Some of the city zoning densities have increased since the collection system was built. The
higher densities allow for potentially larger sewer flows in the system.

e The City has grown at a faster rate than was projected in 2003.

e Based on the original flow assumptions used to design the system, the system appeared to be

approaching the capacity limits.

Because of these facts, and because of a new high school in Millville that will soon connect to the sewer
system, the City decided to complete this master plan. The City hired J-U-B ENGINEERS, Inc. (J-U-B) to
evaluate the capacity of the existing collection system and propose collection system improvements to

accommodate projected growth.
The goals of the master plan are to:

e Develop and calibrate a hydraulic model of the system.

e Evaluate the capacity of the existing collection system as outlined in Table 1-2.

Nibley City Page 2
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Table 1-2: Time Frames Analyzed

Time Frames Analyzed

Title Description
2014 Winter Calibration - Existing flows during low infiltration time of year used to quantify sanitary
flows
2014 Summer Existing flows during summer irrigation months when infiltration is high. Includes

effects or rain inflow during a 3 year storm event

2019 Projected 2019 flows during summer irrigation months and during a 3 year storm event
2024 Projected 2024 flows during summer irrigation months and during a 3 year storm event
Projected 2046 flows during summer irrigation months and during a 3 year storm event.
2046 2046 is the estimated year when all of the areas within the existing city limits will be
developed to the current planned densities.
Projected 2064 flows during summer irrigation months and during a 3 year storm event.
2064 2064 is the estimated year when all of the areas within the study area boundary (Figure

1: Existing System*) will be developed to the current planned densities

e |dentify projected deficiencies in the existing collection system.

e Provide a prioritized list of capital improvement projects with associated cost estimates

(Opinions of probable cost).

e Identify the required sizes of future sewer trunk lines.

e Evaluate the capacity of the lift station that pumps to Logan (Hansen Lift Station) to meet

existing and future sewer needs.

This master plan will allow Nibley City to be more prepared for future growth, and plan for required

improvements.

1.2 PROJECT TASKS

The following tasks were followed to complete the plan:

e Mapped the existing collection system.

e Collected and analyzed winter sewer flow data at strategic locations in the collection system and

documented general conclusions drawn from the data.Evaluated summer flow data collected by

Nibley City
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the flow meter at the Hansen Lift Station and recorded by the Supervisory Control and Data
Acquisition (SCADA) system.

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

e Established growth criteria based on input from City staff.

e Identified capacity improvements at the time frames analyzed based on growth criteria.

e Master planned a 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 2064.

o Created project descriptions and conceptual cost estimates to meet projected requirements.

e Provided an overall list of conclusions and recommendations drawn from the master plan study.

e Provided hardcopies of the master plan documents.

e Provided digital models, figures, and text in native file formats.

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 (see Key Assumptions,

Section 2) used for this study are discussed in greater detail in the following sections.

1.3 MASTER PLAN GOAL

The main goal of the master plan is to provide a planning document in an efficient and organized
manner 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. (CRSA, 2007). 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

2.1 INTRODUCTION

The evaluation of the existing sewer collection system included mapping the system, collecting flow data
at key locations in the system, and creating a computer hydraulic model to simulate the actual flow
conditions. The hydraulic model was built using INfoSWMM Version 5.1 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 10.2.2. The model allows the system to be evaluated to assess the existing hydraulic conditions

of the modeled trunk lines.

Not all of the sewer lines in the City were modeled. 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.

2.2  EXISTING SYSTEM MAPPING

The existing collection system has been mapped (Figure 1: Existing System*) as part of this project based

on existing data. Existing mapping was collected 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

* All of the report figures are found on fold-out pages in Appendix A
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e Locations of temporary flow meters installed to gather flow data for the model calibration

e Street labels

Meetings were held with City staff during the model creation to review sewer record drawings, identify
where other lines exist that are not shown on the record drawings, and determine which sewer lines
could potentially serve significant areas to be developed in the future. The lines that were identified as
major lines are included in the hydraulic model. As previously stated, minor lines are mapped but not

modeled.

2.3 WINTER FLOW METERING

Flow data is critical for calibration of a model and understanding the system. Winter flows are typically
less influenced by groundwater infiltration or irrigation water infiltration and are used to determine the
base sanitary flows. Temporary flow meters were installed during November and December of 2013 at

strategic locations throughout the collection system to measure flows in the system.

2.3.1 Meter Equipment

For this master plan J-U-B rented three Hach 910 area velocity flow monitors. The Hach 910
monitors measure depths and velocities to calculate flow. These meters provided flow data at
five minute intervals during a three week monitoring period.

2.3.2 Meter Locations

The locations of the three temporary meters are listed in Table 2-1 and shown in Figure 1:

Existing System*.

* All of the report fiqures are found on fold-out pages in Appendix A
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Table 2-1: Flow Meter Sites

FLOW METER SITES
METER ID LOCATION PIPE DESCRIPTION TYPE OF CONTRIBUTING FLOWS
. APPROX. 1180 WEST 2200 ) Residential. A very small'number
B9 10" PVC of homes currently contribute to
SOUTH o
this site.
IN VACANT LOT AT APPROX.
2400 SOUTH JUST WEST OF Mostly residential with a small
A3 HERITAGE DRIVE. ABOUT 250 21" PVC amount of commercial and
FEET SOUTH AND 60 FEET industrial area. 3 pump stations
WEST OF HANSEN LIFT are located upstream.
STATION
IN FIELD APPROX. 500 FEET
SOUTH EAST OF THE CENTER Mostly residential with a small
o OF HWY 89/91 AND APPROX. 12" PVC amount of commercial and
600 FEET SOUTH OF THE industrial area. 2 pump stations
CENTERLINE OF 2600 SOUTH are located upstream.
STREET

*Meter B9 was initially installed at manhole B8 (1241 West 2200 South). The meter was moved to
manhole B9 on November 26th because there was too much silt in manhole B8. The silt was covering the
meter probe preventing it from gathering velocity data.

The meter locations are identified using the same numbering system that the City uses for all of

the manholes in the collection system. The areas that contribute flows to each of the three

temporary flow meter sites are shown in Figure 2: Meter Collection Areas*. Portions of the

contributing areas to meters C2 and A3 overlap.

The three meter locations were chosen to provide a representation of the flows throughout the

collection system at the same time. This allows for a more accurate representation of actual

flow conditions as flow peaks and volumes typically vary from day to day. Sites B9 and A3 were

selected because the combined flow from these two sites goes through the permanent meter at

the Hansen Lift Station and represents all of the flows in the collection system. The combined

total flow from these two sites can be compared to the flows at the Hansen Lift Station

permanent meter. Site C2 was selected because a lot of future development and associated

flows will be added upstream and pass through the “C” trunk line. The data from Site C2

provides better understanding of the excess capacity available for future growth in that line.

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

The temporary flow meters collected flow data from November 21, 2013 through December 14,
2013. This meter period included the Thanksgiving holiday. Thanksgiving has been found to be
the day with the highest peak flows in some collection systems in the state. Thanksgiving
produced high flows in Nibley with the peak on Thanksgiving being slightly higher than the peaks

on the weekends.

2.3.4  Meter Weather Conditions

No major precipitation events occurred during the meter period and the weather was generally
cold. Graph 2-1 shows the high and low temperatures recorded for each day of the meter
period as recorded by the Utah Climate Center COOP Station USC00425194. This station is
located at the Caine Dairy (Approximately 3600 South HWY 89).

Graph 2-1: Temperatures during Temporary Flow Metering
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2.4 WINTER FLOW METER DATA ANALYSIS
The data collected from the winter flow meter data was graphed and analyzed. Some site specific
conclusions were drawn from the data and given in the following sub-sections. The meter sites are
identified according to the manhole numbering convention that the City utilizes.
Nibley City Page 8
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For each site, a Flow-versus-Time graph is given along with a graph that shows the Velocity-versus-Level

scatter plot. Larger copies of these graphs are included in Appendix B along with Level and Velocity-

versus-Time graphs and graphs that show only Velocity-versus-Time for each site.

2.4.1 Meter Site A3 (Just south of Hansen Lift Station)

The flows recorded by the temporary meter installed in manhole A3 are plotted in Graph 2-2.

Graph 2-2: Site A3 Flow-versus-Time

SITE A3 - 21" PVC PIPE FLOW (gpm)
Max Flow 463 gpm ——Flow (60 min ave gpm)
Min Flow 90 gpm ——Weekends
Average Flow 239 gpm .
=—=Thanksgiving
500
450
—_ 400
§_ 300 \A M NM
D 250
200 + - ik
S 50 \ VAL AV VN \ \
9 100 v
T % [
> > > =z oz oz 2 9z > 2 O 0 Q0 0 0 QOO L O O O O O O
=] =] [=] =] o [=] =] =] [=] o @ @ @ @ @ @ @ @ @ ] @ @ ] @ @
22zz22z22222200000000000Q0Q0QQaQaQ
- o™ o =T L w M~ o [=2] (=] had 3] 3p] =T (8] w M~ [=e] [0} (=] — o™~ oy = uwy
o (o'} [a] (o] [a'] [aY] o (o] [aY] o -— - - — — —
DATE - 2013

Site A3 collects most of the flows in the city but does not include the small volume of flow that
comes from the north into the Hansen Lift Station (Figure 2: Meter Collection Areas*). Some

conclusions drawn from the data collected at this site are:

e The peak flows recorded during the weekends are higher than the weekday flows,

which is consistent with typical residential flow patterns.

e Thanksgiving produced a peak flow that is slightly larger than the flows that were
recorded on the weekends at this site. The peak flow recorded on Thanksgiving was
460 gallons per minute (GPM). The peak weekend flow recorded was 450 GPM and
occurred on Saturday December 7, 2013. These flows are statistically the same

given the margin of potential error in the flow meters.

* All of the report figures are found on fold-out pages in Appendix A
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e Some small pumping peaks can be seen at this site from the lift stations upstream.
The most notable pump peaks occurred on December 7™ at about the same time as

the gravity peak. The pump peaks added 50 to 75 GPM at this meter site.

e The estimated amount of groundwater flow from infiltration at this point is 80 GPM
based on the amount of flows recorded in the early morning hours of each day

(Graph 2-2).

e The recorded flows range between 90 GPM and 460 GPM with a flow pattern that is

very typical for an area that is largely residential.

Graph 2-3 shows typical residential flow patterns for a weekday and a weekend day that have
been developed based on past flow meter data collected by J-U-B from residential areas in other

cities.

Graph 2-3: Typical Residential Flow Patterns
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The data collected at Site A3 has good velocity to depth correlation as indicated by the tight

scatter of points on the velocity-versus-level scatter plot in Graph 2-4.
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Graph 2-4: Site A3 Depth-versus-Velocity

2.4.72
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Meter Site B9 (1182 West 2200 South)

The flows in this trunk line are small because there is not a lot of developed area upstream (the
area is too small to accurately measure with the flow meters used for the data collection).
Manhole B8 was initially used for the placement of this meter. The flow velocities in manhole
B8 were very slow causing sediment to build over the top of the meter which prevented the
meter from gathering flow velocity data. Five days after installation the meter was moved
upstream to manhole B9 because a suitable manhole could not be found downstream on the
same line. Because this meter was moved upstream, the flows in the pipe were reduced
because fewer homes contribute to manhole B9. Most of the data points logged at this location
(Manhole B9) are not usable because the depth of flow in the pipe was less than one-inch for

most of the meter period.

The flows need to be at least an inch deep for the meter to give an accurate flow calculation.
This is because the area velocity probe that is placed in the bottom of the pipe is approximately
one-inch tall. Also the depth sensor on the meter could not be accurately calibrated during

installation because of the shallow flows.

The flows recorded by the temporary meter installed in manhole B9 are plotted in Graph 2-5.

Nibley City
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Graph 2-5: Site B9 Flow-versus-Time
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Site B9 collects data form the northwest corner of the City (Figure 2: Meter Collection Areas®*).

Some conclusions drawn from the collected data at this site are:

e The low flows at this manhole indicate that the collection system has very little

infiltration upstream of this location.

This meter recorded some flow spikes when the depths were greater than one-inch,
which are probably closer to the actual flow magnitudes at this site. The accuracy
of the flow spikes is still questionable because there was not enough flow in this

pipe to get an accurate depth of flow measurement to calibrate the flow meter

during installation.
The Depth-versus-Velocity Scatter graph for the data points recorded at this site is shown in

Graph 2-6.

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

Nibley City Page 12
Sewer Collection System Master Plan



J-U-B ENGINEERS, Inc.
Graph 2-6: Site B9 Depth-versus-Velocity
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2.4.3 Meter Site C2 (In field at approximately 2700 South 1650 West)

The flows recorded by the temporary meter installed in manhole C2 are plotted in Graph 2-7.

Graph 2-7: Site C2 Flow-versus-Time
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e Site C2 collects flows from the southwest corner of the city (Figure 2: Meter
Collection Areas*). The contributing area to this site currently is not large, but most
of the large undeveloped area to the south of the city may be served through this
* All of the report fiqures are found on fold-out pages in Appendix A
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“C” trunk line in the future. Some conclusions drawn from the data collected at this
site are: The recorded flows range between 10 GPM and 180 GPM with a flow

pattern that is very typical for an area that is largely residential (Graph 2-3).

The peak gravity flows recorded during the weekends were higher than the

weekday flows, which is typical.

The overall peak flow at this site occurred on Saturday, December 7 because
pumped flows from the Peterson Lift Station and from the Caine Dairy Lift Station
both passed through this site at approximately the same time as the gravity peak
flow. These conditions produced a peak flow of 180 GPM at this meter site. This
peak was larger than the peak that was recorded on Thanksgiving. This is important
to note for the master planning process because Nibley City needs to have a model
that accounts for situations where small pumping peaks pass through the system at
the same time. Collection system pipes need to be sized to accommodate these

pumping peaks.

Some peaks can be seen at this site from upstream pump stations. Some of the
peaks are larger than others indicating that flows from both of the upstream lift
stations were passing the meter site at the time the data point was recorded. Other
peaks are smaller, indicating that flows were passing the meter site from only one of
the upstream lift stations. The combined peaks from the upstream pump stations
added about added 90 to 120 GPM of flow at this meter site. The peaks were
separated by five to ten minutes. If the two peaks had hit this site at exactly the
same time the gravity flows may have been increased by 125 to 155 GPM creating a

total peak flow at this site of about 215 GPM.

The data collected at this site has good velocity to depth correlation as indicated by the tight

scatter of points on the Velocity-versus-Level scatter plot in Graph 2-8.

Nibley City
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Graph 2-8: Site C2 Depth-versus-Velocity
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2.4.4  Temporary Meter Flows Compared to Permanent Hansen Meter

The Hansen Lift Station has a flow meter that records the incoming sewer flows from the entire
City. Inthe spring of 2014, the City installed a new SCADA system that allows City staff to
monitor and review the City’s flows. The meter was calibrated in March of 2014. Graph 2-9
compares the flows measured by the temporary meter installed in manhole A3 in the winter

time with flows measured by the permanent Hansen Lift Station meter in April 2014.
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Graph 2-9: Hansen Lift Station Flows-versus-A3 Temporary Meter Flows
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The flows recorded by the temporary meter at A3 do not include the flows from the “B” trunk
line, but those flows are small. The peak winter hour flows from the “B” trunk line are most
likely less than 40 GPM based on assumptions that were used to calibrate the model to match

flows from the other meters.

2.5 SUMMER INFILTRATION RATES

Summer time flows are often different than winter flows in sewer collection systems due to seasonal
changes in groundwater infiltration rates. In Nibley there are many irrigation canals that carry water
only during the summer months. With so many canals that run close to sewer collection lines, there is

potential to have irrigation water infiltrate into the sewer collection system.

Sewer flows recorded during summer months at the Hansen Lift Station were evaluated to estimate
summer infiltration rates. The highest night time base flows that were recorded during the summer of
2014 occurred in the month of August. This is probably partly due to the fact that August was a fairly

wet month in terms of precipitation. It is possible that some basement sump pumps push water into the
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sewer system during wet periods of time. Graph 2-10 shows the flows recorded during a week in August

at the Hansen Lift Station.

Graph 2-10: Summer Flows at Hansen Lift Station
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The night time flows that were recorded in August were close to 150 gpm including a week long period

from August 18" through August 25" with night time flows around 200 gpm.

2.6 INFLOW FROM RAIN

Flows in sanitary sewer systems often also increase as a result of rain storms. Collection systems need
to be designed to convey daily peak sanitary flows (quantified using winter flow data) plus the peak

seasonal infiltration and any inflow that may enter the system during a rain event.

Many rain events occurred in Cache Valley during the month of August 2014 (Graph 2-10). The Logan-

Cache Airport has a permanent rain gauge that records precipitation on an hourly basis. Data from this
rain gage was evaluated and graphed for the month of August to see when significant rain fall occurred.
The largest event recorded during that time was more or less a 2-year, 3-hour storm that produced 0.5-
inches of rain fall on August 20" between the hours of 6:00 p.m. and 10:00 p.m. During the storm, the

city SCADA system at the Hansen Lift Station recorded an increase in flows of roughly 50 GPM.

(Inches Per Hour)
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2.7 GENERAL FLow DATA CONCLUSIONS

Some general conclusions can be drawn from the flow data that was collected during the winter

metering period and the summer data collected by the SCADA system at the Hansen Lift Station. These

conclusions are listed below and illustrated in Graph 2-11.

Graph 2-11: Summer Flows on a Day with Rain
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to the amount of flow recorded at the temporary flow meter sites during the very early

morning hours when most of the people in the city are asleep. Infiltration consists of

groundwater that enters into the sewer system through open joint pipes, cracks in pipes,

faulty service connections, leaky manhole joints and poor seals at the connections between

pipes and manholes. Water from winter groundwater infiltration to the collection system

accounts for approximately 90 GPM of flow in the collection system at the Hansen Lift

Station.

0:00
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e Summer Infiltration Rate— Infiltration increases in the summer by approximately 60 GPM
for a total infiltration rate of 150 GPM at the Hansen Lift Station. The irrigation season
usually starts in May and ends near the end of September.

¢ Inflow From Rain — Inflow is non-sanitary flow that enters the sewer collection system as a
result of rain. This flow can enter the system through vented sewer lids, from sump pumps
connected to the sewer system, from roof drains, or other connections. In order to estimate
the effects of rain on the collection system flows, the sewer flows recorded by the
permanent meter installed at the Hansen Lift Station were analyzed at times when
significant rain events occurred at the weather station located at the Logan-Cache Airport.
During a 2-year, 3-hour August 20, 2014 storm with 0.5 inches of precipitation, the Hansen

Lift Station recorded an increase in flows of roughly 50 GPM.

A new rain gage in Nibley would provide more accurate rainfall information for Nibley City than
the Logan-Cache Airport meter. The more localized data could be compared with the sewer
flows recorded at the Hansen Lift Station to see how storms affect the flows. For example if a
10-year 4-hour storm was recorded, the flows at the Hansen Lift Station could be checked and

the affects from that storm could be quantified.

e Daily Volumes —Daily flow volumes are estimated in Table 2-2 based on the flow data

evaluation.

Table 2-2: Daily Volume Estimates with 2-year, 3-hour Storm

Daily Volume Estimates with 2-year, 3-hour Storm

Sanitary 1&I Total
. . . Volume per | &I Percentage
Daily Volume [Daily Volume | Daily Volume ERU (Gallons) | of Total Volume
(Gallons) (Gallons) (Gallons)
Winter Flows 300,000 130,000 430,000 280 30%
Summer Flows 300,000 225,000 525,000 342 43%

The daily volumes vary day to day depending on the season, weather conditions and other
factors. The assumptions used to define an ERU are given in Section 2.8.6. Nibley should
utilize the flow data that is now being collected at the Hansen Lift Station to further evaluate

and to refine the daily volume estimates over time as more data is recorded.
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e Flow Patterns - Nibley’s gravity flow patterns are similar to other communities with
weekends that produce higher peak flows than weekdays. The measured overall peak flow
at the bottom of the system on Thanksgiving was slightly higher than the weekends that

were recorded, however the difference was not significant.

2.8 LIFT STATIONS - THE THREE LIFT STATIONS THAT PUMP INTO THE COLLECTION SYSTEM DO HAVE
SOME EFFECT ON PEAK FLOWS, AND PIPE CAPACITY AT THEIR POINTS OF ENTRY. HOWEVER,
THESE PUMP PEAKS ARE SHORT IN DURATION AND DO NOT ADD LARGE VOLUMES OF FLOW TO
THE SYSTEM. THE PEAK FLOWS FROM THE LIFT STATIONS ATTENUATE (REDUCE IN PEAK) FAIRLY

QUICKLY AS THEY MOVE DOWN THROUGH THE COLLECTION SYSTEM. COMPUTER IMIODELING

A computer model was created using INfoSWMM 5.1 modeling software which is a product of Innovyze
Incorporated. The model was created to simulate the existing system and flow conditions and to check
the capacity of the system under projected future flow conditions. The model was calibrated to match
the flow data that was collected by the flow meters. Further discussion of the hydrographs and model

calibration is included in the following sections.

2.8.1 Existing System Key Modeling Assumptions

A computer model of a sewer system is based on assumptions that characterize the area and

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

e Model Building Units - Current commercial, industrial, and residential units were counted
using 2013 aerial imagery from Aero-Graphics Incorporated and dated November 24, 2013.

These numbers were then reviewed with Nibley public works staff.

e Model Population (5,977) - The population used for the existing model is 5,977 based on
the number or residential units multiplied by 3.8 people per dwelling unit. The number of

people estimated per dwelling unit was provided by Nibley City.

The population used for the model was compared to an estimated population that is based
on 2010 census data and an assumed growth rate provided by the City Planner of 3.5% per

year.

0 2010 census population = 5,438
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0 Estimated 2013 city population = 6,029

The model population of 5,977 is slightly smaller than the estimated city population, but there

are a few homes in the model study area that are not connected to the sewer system.

e Model Sanitary Flow Per Capita (60 GPCD) - The average wastewater flow (excluding 1&l)
was estimated to be 60 gallons per capita per day (GPCD) for typical residential units. This
value is based on the flow monitoring results. This number was derived during the model

calibration process to match the flows collected by the temporary flow meters.

I&| was added to the model based on contributing areas to match the flow data recorded by the
temporary flow meters and by the permanent Hansen Lift Station meter. The total estimated
amounts of 1&I are graphed and explained in Section 2.7 and shown in Graph 2-11. I&I was

added using units of gallons per contributing acre per day (GPAD).

e Model Winter Infiltration (97 GPAD) - Based on the temporary winter meter results, the
winter night time flows were approximately 100 GPM near the Hansen Lift Station. It was
assumed that infiltration adds a constant flow of 90 GPM during winter months. The entire
current contributing service area of 1,326 acres generates approximately 97 GPAD for the

flow of 90 gallons per minute.

e Model Total Summer Infiltration (163 GPAD) - The city started recording flow data at the
Hansen Lift Station in the spring of 2014. The night time base flows increased from roughly
90 GPM during the winter to 150 GPM during the summer based on data that was recorded
at the lift station through the summer of 2014. The entire current contributing service area

of 1,326 acres generates approximately 163 GPAD during the summer months.

e Model Inflow (Flow of 54 GPAD for a 3-hour Period) - During a 2-year, 3-hour, August 2014
storm with 0.5-inches precipitation, the Hansen Lift Station recorded an increase in flow of
roughly 50 GPM. Based on the current system service area of 1,326 acres, the average rate
of inflow is 54 GPAD for a period of three hours. The 3-hour rain event is placed in the
model around mid-day because that is when the peak sanitary flows occur on a weekend.

This was done to account for rain inflow that may occur during peak flow times.
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e Model Total Summer I&I (217 GPAD) - The total volume of I1&I per contributing acre on a

summer day that includes a 2-year, 3-hour rain event is approximately 217 gallons.

¢ Non-Residential Flows — Because peak flows occur on weekends, the models are set up to
simulate weekends. Most commercial entities in Nibley are closed on weekends, so the only
non-residential flows that are included are from the Peterson Lift Station and the Caine
Dairy Lift Station. The model should be updated and adjusted appropriately as the character

of development in the city changes in the future.

2.8.2  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 10.2.2 software and

then were imported into the InfoSWMM software.

e System - The 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 (Figure 1: Existing System*).

e Service Areas - The service area layer 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 3: 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
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e Industrial

e Institutional and Public Lands

e Neighborhood Center —Mixed Use
e Neighborhood Commercial

e Park and Open Space

e Residential

0 Medium Density
0 Low Density
O Rural

The land uses in the model are based on the planned future land uses that are shown in

Figure 4: Land Use*. The undeveloped parcels do not contribute flows in the existing model.

2.8.3 Diurnal Flow Patterns

Sewer flows vary throughout the day. The shapes that are formed as a result of graphing flows
verses the time of day are known as diurnal hydrographs or diurnal curves. Graph 2-12 below
shows the weekend residential diurnal curve that was used in the model to match the shape of

the metered flows.

* All of the report figures are found on fold-out pages in Appendix A
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Graph 2-12: Residential Diurnal Curve
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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 2-12 represents only the

sanitary residential flows and does not include 1&I flows.

2.8.4 2014 Winter Model Analysis

The computer model was calibrated to match existing winter flow conditions as recorded by
temporary flow meters (Section 2.4). More specifically, the model was calibrated to match the
flows that were recorded on Saturday, December 7*". This day was chosen because it produced
the highest flow recorded at Site C2 and Site A3. It is prudent to calibrate sewer flow models to
match days with high flows to help ensure that the collection system has adequate capacity now

and in the future.

Calibration involved an iterative process of superimposing Site A3 and Site C2 metered flow
graphs from December 7" over the model-generated diurnal flow curves. Then the flow
generating model parameters (contribution per capita, infiltration etc.) were adjusted to match

the metered flows.

* All of the report fiqures are found on fold-out pages in Appendix A
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Infiltration flows were then added to match the base flows that were present during the

metering period. The amount of infiltration added is given in Section 2.8.1.

The 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

2-3 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 2-3: Existing Lift Station Data
EXISTING LIFT STATION DATA
Draw Wet
Existing Lift *Wet Well Down Well | Wet Well
Station Approximate Diameter Depth **Time | Area Volume Flow
Name Location (in) (ft) (min) (ftr3) | (gallons) | (GPM)
Scott Farm 3480S.780 W. 72 1 3.7 28.3 211 57
Caine Dairy 3600; 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 llgecsta;( lls 3 4.4 767.1 5738 1314
HWY 89 8

*Dimensions taken from system record drawings.
**Times provided by Nibley City Staff.

The model was ran multiple times and adjustments were made through an iterative process

until the model flows matched the metered flows. Graph 2-13 shows the flows from the 2014

Winter Model compared to the metered flows from Site A3.

Graph 2-13: Site A3 2014 Winter Model Flows
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Graph 2-14 shows the flows from the 2014 Winter Model compared to the metered flows from
Site C2.

Graph 2-14: Site C2 2014 Winter Model

SITEC2- 12" PVCPIPE | — "o

——Metered Flow (60 min ave)

250

—— Madel Output (without pumps)

—— Model Qutput (with pumps)

200

150

100

FLOW (gpm)

50

0
o o (=3 o (=1 (=1 o (=1 o i=1 o o (=3
S S S S =] S 5] S S S S S S
o o~ < ©o w© =1 o~ < o © (=] o (=]
- - - - - & N

HOUR (December 7, 2013)

The flows from the model calibrated very closely to the measured flows from the meters at sites

A3 and C2.

The flows measured by the temporary meter at site B9 were not large enough to give an
accurate measurement during most of the meter period. However, many of the data points that
were recorded by the meter when the flow depths were greater than one inch, correspond with
the outputs of the model. The model flows for Site B9 are based on the model inputs and
adjustments that were made to match the flows at sites A3 and C2. Graph 2-15 shows the flows

from the 2014 Winter Model compared to the metered flows from Site B9.

* All of the report figures are found on fold-out pages in Appendix A
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Graph 2-15: Site B9 2014 Winter Model
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The flow spike recorded around hour 13:00 is probably more representative of actual flows at

that time as the depths recorded then are actually deep enough to be read by the meter.

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. A pipe that is full, or that has

backwater from an over-capacity downstream pipe segment would have a d/D value of 1.0 or

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

greater. While a pipe flowing half full would have a d/D value of 0.5. Larger lines are able to
handle more flows than are smaller lines, at equivalent d/D values, i.e., the larger lines have

more reserve capacity per increment of d/D value. Figure 5: 2014 Winter d/D* shows the

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

Nibley City Page 28

Sewer Collection System Master Plan



J-U-B ENGINEERS, Inc.

existing depth of flow over diameter of pipe (d/D) for the analyzed sewer lines under 2014

winter conditions.

2.8.5 2014 Summer Model Analysis

The calibrated model is representative of winter sewer flows as metered during December of
2013. To create the 2014 summer model, additional flows from summertime infiltration were
added. Inflow from a 2-hour, 3-year storm event were also added to the model. The 2014
summer model simulates the flows that could be present in the collection system at the peak
time of day during a summer month and during a 2-hour, 3 year rain event. A very large rain
event could produce higher flows than the flows in the existing model. Figure 6: 2014: Summer
d/D* shows d/D for the analyzed sewer lines under 2014 summer conditions with the rain

event.

Figure 7: 2014 Reserve Capacity* shows the reserve capacity in each of the existing pipes under
2014 summer flow conditions. These reserve capacities and other reserve capacity figures in
this report are approximate based on the model results. They are given to help understand
approximately how many more equivalent residential connections (ERU’s) can be added

upstream of each of the pipe segments as described below.

2.8.6  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 I1&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.

* All of the report figures are found on fold-out pages in Appendix A
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Formula for Peak Flow Per ERU
( 60 Gal 1Day 1Hour 3.8Pers 15 PF) + (0.068 Gal + 0.04 Gal +-) 1Ac 0.36 Gal
* * * * 1. * =0.
(Pers x Day) 24 Hour 60 Min ERU Min * Ac  'Min* Ac 2ERU Min « ERU

2.8.7

UNIT ABBREVIATIONS

Gal = Gallons of flow ERU = Equivalent Residential Unit
Pers = Person PF = Peaking factor (Unitless)
Min = Minutes 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
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 1&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
( 60 Gal 3.8 PeTS) + ( 217 Ga 1 Ac ) 1 ERU 90 Gal
* * ——— ] ———— i —
Pers x Day ERU (CCEERIAD) 2 ERU RE:FLIEY  Pers « day

UNIT ABBREVIATIONS

Gal = Gallons of flow ERU = Equivalent Residential Unit
Pers = Person PF = Peaking factor (Unitless)
Min = Minutes Ac= Acres of contributing area

COLOR KEY

Sanitary Flows per ERU

- People per ERU

- Summer Infiltration and Inflow (217 GPAD total see Section 2.8.1)

Nibley City
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2.8.8  Existing Model Conclusions

The results of the existing 2014 collection system evaluation offer some conclusions:

1. Flows in the system increase in the summer as a result of increased infiltration, probably
due to irrigation water.

2. Flows in the system increase during rain events as a result of inflow into the system.
The volume of inflow and infiltration to the system is acceptable as compared with
other collection systems in the state, but could be improved in new construction.

3. The actual measured flows per ERU are smaller than what was estimated for the design
of the system. Each ERU contributes a peak flow of approximately 0.36 GPM. This is
only an approximate general value and is given as a planning tool to help estimate how
many more ERU’s can be added to different parts of the system. The actual peak flows
vary based on a number of variables including location in the system, and flow routing.

4. Based on the ERU evaluation, the contribution per capita in Nibley is approximately 90
GPCD including 1&I.

5. The flows have a peaking factor of 1.8 when they enter the system, which reduces as
the flows travel through the system.

6. All of the existing collection lines have reserve capacity to serve approximately 500 or
more additional ERU’s based on the stated assumptions.

7. All of the existing collection lines have enough capacity to serve for the next 10 years

including the planned flows from Millville City.
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3 MASTER PLAN & RELIEF ALTERNATIVES

3.1 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
2019 Projected 2019 flows during summer irrigation months and during a 3 year storm event
2024 Projected 2024 flows during summer irrigation months and during a 3 year storm event

Projected 2046 flows during summer irrigation months and during a 3 year storm event.
2046 2046 is the estimated year when all of the areas within the existing city limits will be
developed to the current planned densities

Projected 2064 flows during summer irrigation months and during a 3 year storm event.
2064 2064 is the estimated year when all of the areas within the study area boundary (Figure 1)
will be developed to the current planned densities

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*).

Build out within the city limits is defined as the future condition when all of the areas within the current
city limits will be developed to the current planned densities (Figure 4: Land Use*). Build out, or
annexation build out is defined as the future condition when all of the areas within the study boundary

will be developed to the current planned densities.

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

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

3.2 KEeY ASSUMPTIONS FOR MASTER PLAN MODELS

The assumptions that are listed in Section 2.8.1 for the construction of the existing model were used for

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

e The estimated future annual population growth rate is 3.5% as provided by City staff.
e All of the recommended improvements in the master plan are sized to convey the projected
build-out flows for the study area and from Millville.
o Millville will contribute a peak flow of 950 GPM based on the following assumptions as listed on
page 3 of the sewer system record drawings prepared by Sunrise Engineering:
0 Estimated Millville population: 5,465
0 Contribution per capita: 100 gallons per day
0 Peaking factor: 2.5
e The estimated build out population served by the collection system, excluding Millville, is 33,000
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 2064 based on the assumed growth rate.
e Existing lines 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 for future service areas 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.
¢ No flows will come from the agriculture preservation zone.
e The City staff provided the areas where growth will occur between now and 2019 (the next 5
years) and between 2019 and 2024. These areas are indicated in Figure 8: Projected Growth*

along with the areas that have been assumed to develop by 2064 (build-out).

3.3 2019 EVALUATION

A model scenario was created to evaluate the capacity of the existing sewer system at year 2019.

Future growth was added to the existing model in areas inside the current city boundary that were

* All of the report figures are found on fold-out pages in Appendix A
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identified by City staff members as areas that may develop in the next five years (Figure 8: Projected

Growth*).

Figure 9: 2019 d/D* provides an overview of the d/D values in the existing system with the projected
2019 flows. None of the existing pipes are backing up and no capacity improvements are needed

between now and 2019 based on the assumptions used to build the model.

3.4 2024 EVALUATION

A year 2024 scenario was created with growth (Figure 8: Projected Growth) placed in areas identified by
City staff members to develop between now and 2024. This model includes future flows from Millville as

was projected at the time the Nibley collection system was designed.

Figure 10: 2024 d/D* provides an overview of the d/D values in the existing system with the projected
2024 flows. None of the existing pipes are shown as backing up and no capacity improvements are
needed prior to 2015 based on the assumptions used to build the model. Some of the trunk lines will be
more than half full by year 2024 with the fullest pipe being located along the future alignment of 1600
West, just south of 2600 South.

Figure 11: Reserve Capacity* shows the projected reserve capacity in year 2024 in each of the pipe
segments with the projected 2024 flows. Under this scenario all of the pipes can still serve more than

300 additional ERU’s.

3.5 2046 EVALUATION

A model scenario was built to identify how well the existing system will convey the flows from the area
within the current city limits once it fully develops to the planned densities. Based on the assumed
growth rate of 3.5% per year, it is estimated that the area within the current city limits will be built out
by year 2046. This scenario does not include any of the areas outside of the current city limits, but does

include the projected flows from Millville.

Figure 12: 2046 d/D* provides an overview of the d/D values in the system with the projected build out
flows generated within the current city limits. The red d/D values identify pipes that are full or over full

due to the backed up sewer flows under this scenario.

Figure 13: 2046 Reserve Capacity™* shows the reserve capacity in the existing lines under this scenario in

terms of the estimated number of additional ERU’s can be added upstream.

* All of the report figures are found on fold-out pages in Appendix A
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Two of the existing trunk lines will exceed capacity before the area within the city limits is built out
(Figure 13). The two locations in the existing system that are projected to exceed capacity are roughly

defined as:

1. The South Trunk Line -This trunk line enters the Hansen Lift Station from the south. It will not

have enough capacity starting at manhole C3 where the Peterson lift station flows enter the C-
Line (Near the future 2700 South and Heritage Drive) north to the Hansen Lift Station (near
Heritage Drive just east of HWY 89). This trunk line can accommodate the addition of roughly
775 future ERU’s upstream including the flows from Millville.

2. Highway 165 from Hollow Road to 2900 South — This section of the A-Line goes along the east

side of Highway 165 with many sections of the line running along the back of the properties that
face out onto Highway 165. This trunk line can accommodate the addition of roughly 475 future

ERU’s upstream.

These two trunk lines will need to be upsized or have flows re-routed in the future if the areas upstream

develop to the maximum densities allowed in the current land use plan.

3.6 2064 EVALUATION (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 2064 (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.

* 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 14: 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 proposed future trunk line upgrades (Figure 14: 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.

The area south of the City and west of approximately 1500 West will need to be served by a regional lift
station or by multiple smaller lift stations (Figure 14: Existing and Proposed Diameters). The same is true

for the area north of 2600 South and east of the railroad tracks.

The collection system will work if built as laid out (Figure 14*) and if all of the model assumptions hold
true in the future. Figure 15: Proposed* shows the d/D values in the build out system with all of the

needed improvements made to the collection system.

The future improvements needed are outlined in Section 3.8. 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.

3.7 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

* All of the report figures are found on fold-out pages in Appendix A
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added to maintain redundancy. Based on the model projections it is estimated that the third pump will

need to be added around year 2030.

There is only one 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. However,
sometimes communities will install two force mains from lift stations to provide some redundancy and
help avoid a sewer overflow if a force main is plugged or damaged. In the future, if the existing force
main reaches the end of its serviceable life or if the capacity of the force main is reached, the City may

consider installing a parallel line to provide some redundancy.

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.

Two new future regional lift stations are recommended in order to serve the entire study area. A

summary of the existing and projected lift stations is given in Table 3-2.
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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.

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

east of HWY 89 available slot in the lift station around year 2030.
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.

3.8 FUTURE CAPACITY IMPROVEMENT PROJECTS

No capacity improvements need to be made to the existing collection system in the next 10 years.

However, a few improvements will need to be made before build out and new system pipes and lift
stations will need to be added to the system over time to serve areas that will develop in the future.

Some opinions of probable cost have been prepared to assist in sewer planning.

3.8.1 Future Improvements to Existing System
Table 3-3 gives a prioritized list of capital improvements, along with associated costs, that may
need to be made to the existing system prior to build out. An estimated number of additional
ERU’s that can be added upstream of each project is given in the table. The City should begin
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plans to make upgrades well before the estimated ERU limits are reached to avoid exceeding the

capacity limits.

Table 3-3: Costs for Future Improvements to Existing System

FUTURE IMPROVMENTS TO THE EXISTING COLLECTION SYSTEM

ESTIMATED
ERU'S
THAT CAN PIPESIZE | UNIT | QUANTITY | AMOUNT COST
BE ADDED
PROJECT DESCRIPTION | UPSTREAM
HWY 165 8" LF 1100 S 158 | S 174,300
Install a di i d
nsta’ a diversion an 16" Bore | LF 125 $ 800 | $ 100,000
new 8"pipe to divert peak 475
flows from the east side Engineering & Construction Contingency $ 109,700
to the west side of HWY (40%) '
165 PROJECT COST | $ 384,000
15" LF 1530 S 179 | S 273,870
SOUTH TRUNK LINE 18" LF 3260 S 203 | $ 661,780
Rgplacg the existir)g trunk 21" LF 400 $ 275 | $ 110,000
line with larger pipes as 775 27" LF 2750 $ 300 | $ 825,000
shown in Figure 14 from - - - -
2700 S./Heritage Drive to Engineering & Construction Contingency S 748,260
. 0, ’
the Hansen Lift Station (40%)
PROJECT COST | $ 2,618,910
*1500 W. 3300 5. [ eA | 1 |s 5000[$ 500
Diversion Engineering & Construction Contingency
475 20% S 2,000
Install a diversion to send (40%)
peak flows to the west PROJECT COST | S 7,000
HANSEN LIFT STATION | ea ] 1 |s 200005 20000
Add a third pump to Estimated ] ) ] ]
supplement the 2 existin Year Engineering & Construction Contingency
pp g 40% S 8,000
pumps as planned on the Needed: (40%)
collection system design 2030
plans PROJECT COST | S 28,000
TOTAL FUTURE TRUNK LINE COSTS $ 3,038,000

*Future Southwest Regional lift station required prior to construction of this project.

All of the costs in table 3-3 are conceptual and based on 2014 values. A detailed cost analysis

will need to be performed during the design of each capital improvement project prior to

construction.
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The HWY 165 improvements may never be needed if the owners of properties upstream do not
all split their properties to the allowed planned densities. The City should re-evaluate the flows

in the HWY 165 line before 300 more ERU’s are connected upstream.

3.8.2  Future Trunk Lines to Serve Future Service Areas

As new development occurs outside of the areas that are currently developed, the City should
have trunk lines installed that are large enough to serve all of the future development in the City
as outlined in this master plan (Figurel4: Existing and Proposed Diameters*). This will require
that the City or developers pay the incremental cost difference for pipes that are larger than 8”
in diameter. Over time, these “upsize” costs will be paid back as more units are connected to
the trunk lines. The estimated costs to pay the incremental cost difference for future trunk lines
larger than 8” in diameter are listed in Table 3-4. The time frame for the installation of these

pipes is not known and will be driven by development.

Table 3-4: Estimated Cost for Future Trunk Lines

FUTURE TRUNK LINES
TO SERVE FUTURE SERVICE AREAS
FUTURE PIPE
SIZE UNIT LENGTH 1UNIT COST TO OVERSIZE COST
8" LF 41,279 S - S -
10" LF 3,460 S 5 S 16,800
12" LF 117 $ 10 $ 1,200
15" LF 1,105 $ 21 S 23,200
TOTAL LENGTH 45,963
ENGINEERING & CONSTRUCTION CONTINGENCY (40%) | S 16,500
TOTAL FOR FUTURE TRUNK LINES | $ 57,700
The difference between the cost of the needed pipe size and an 8" pipe.

3.8.3

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

* All of the report figures are found on fold-out pages in Appendix A
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needed to serve the northeast corner of study area and another will be needed to serve the

southwest corner (Figure 14: 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 3-

4 gives the estimated costs to construct the lift stations.

Table 3-5: Costs for Lift Stations to Serve Future Service Areas

FUTURE PUMP STATIONS
TO SERVE FUTURE DEVELOPMENTS

DESCRIPTION COST
Construct New South West Regional Lift Station with Force
. S 350,000
Main
Construct New North East Regional Lift Station With Force
Main Under Rail Road Tracks 2 300,000
ENGINEERING & CONSTRUCTION CONTINGENCY (40%) S 260,000
TOTAL FOR FUTURE LIFT STATIONS S 910,000
TOTAL S 1,015,000
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4  CONCLUSIONS AND RECOMMENDATIONS

Based on the study and evaluation of the system it was found that no short term collection system
improvement projects are needed. The following overall conclusions and recommendations are based

on the results of this master plan:

4.1 CONCLUSIONS

The master plan conclusions are split below into the following three categories:

e Existing Flow - Conclusions related to the existing flows in the collection system

e System Capacity — Conclusions related to the capacity available in the system now and in
the future

e Future Service Areas —Conclusions related to the approach to serve areas to develop in the

future

4.1.1 Existing Flow Conclusions

1. Winter infiltration accounts for approximately 90 GPM of flow in the system.

2. Infiltration increases during the irrigation season by approximately 60 GPM for a total

infiltration rate of 150 GPM during the summer.

3. Flows in the system increase by approximately 50 GPM during rain events as a result of inflow

into the system from a 2-year 3-hour storm.

4. The daily contribution per capita in Nibley is approximately 90 gallons instead of the estimated

100 gallons used for the original design of the system.

5. The current volume of I&I in the system is significant, but is not considered excessive by EPA

standards (Environmental Protection Agency, 1991).

6. Based on the flow meter data and the model calibration process, the peaking factor is
approximately 1.8 instead of the estimated 2.5 factor that was used for design. The actual

peaking factor in collection systems varies depending on the location in the system.

7. Each ERU contributes a peak flow of approximately 0.36 GPM. This is an approximate general
value only and is given as a planning tool to help estimate how many more ERU’s can be added
to different parts of the system. The actual peak flows vary based on a number of variables

including location in the system, and flow routing.
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4.1.2  System Capacity Conclusions
1. No capacity upgrades need to be made to the existing collection system prior to year 2024
based on the master plan assumptions. This incorporates the planned flows from Millville City.
Growth outside of the bounds of the 2024 model assumptions will require revisiting the model

with the new data.

2. Based on the model assumptions, all of the existing collection lines can serve approximately 500

or more additional ERU’s (Figure 7: 2014 Reserve Capacity*)

3. Some of the existing trunk lines will exceed capacity before 2046 if no improvements or flow
routing changes are made (Figure 13: 2046 Reserve Capacity*). The two major areas that are

projected to exceed capacity prior to year 2046 are roughly defined as:

0 The South Trunk Line from approximately 2700 South and Heritage Drive north to the

Hansen Lift Station

0 Highway 165 from Hollow Road to 2900 South

3. Some of the peak future flows collected in 1500 West from the undeveloped area south of the
City may need to be split off to the west to avoid over filling the existing pipe in 1500 West. It is

estimated the 475 ERU’s can be added upstream of this location.

4. A pump will need to be added to the Hansen Lift Station around year 2030 for more capacity

(routine maintenance of all lift stations needs to be ongoing).

4.1.3  Future Service Area Conclusions
1. The undeveloped area south of the current service area and east of 1500 West can be fed by
gravity all the way to the Hansen Lift Station by connecting to the existing trunk line in 1500

West. This includes the area that is already served by the Scott Farm Lift Station.

2. Atleast two future regional lift stations will be needed to serve all of the study area (Figure 14:

Existing and Proposed Diameters*).

4.2 RECOMMENDATIONS

The master plan recommendations are split into the same three categories as the conclusions.
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4.2.1 Existing Flow Recommendations
1. Watch for any irrigation water that may be entering the sewer collection system from the
ground surface through manholes. If any above ground irrigation water is entering the sewer
system, take action to remove this source of inflow. Most of this summer infiltration probably

happens below ground and may be difficult to mitigate.

2. Review flow data recorded by the SCADA system at times when large rain events occur to
monitor and quantify the inflow volumes. Currently, the nearest 1 hour precipitation data is
from a rain gage at the Logan-Cache Airport. Installation of a rain gage in Nibley could be
considered. This would provide more accurate correlation of local precipitation in Nibley with

inflow to the collection system as recorded by the flow meter at the Hansen Lift Station.

3. Continue to monitor I1&I using the SCADA data from the Hansen Lift Station. If large increases in

night time flows or flows after rain are noted, identify and eliminate the sources.

4.2.2  System Capacity Recommendations
1. Track the number of new ERU’s added to the system to estmate when the capacities of certain
pipes are being approached (Figure 7: 2014 Reserve Capacity and Figure 14: Existing and

Proposed Diameters*).

2. Before new developments are permitted, update the existing sewer model to verify that
adequate capacity is available. By inputting the new flows from the new developments the City
will be able to require appropriate infrastructure upgrades and have a good understanding of

the remaining capacity in the system.

3. Begin plans to design and construct capacity improvement projects well before a trunk line
reaches full capacity. Many system managers plan to make capacity improvements around the
time a trunk line reaches a d/D value of 0.75 if continued increases in flows are expected in that

trunk line.

4. Require that Millville install a flow meter where Millville flows are added to the system.
Communicate and coordinate with Millville staff anytime new flows are added from Millville and

update the existing model with the new flows.

5. Although no capacity improvements to the existing system are expected for the next 10 years,

begin planning a funding mechanism for long range collection system improvements. Monitor
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42.3

how many ERU’s are added upstream of the future problem areas (Figure 13: 2046 Reserve

Capacity*). The following actions are proposed to address the future capacity deficiencies:

0 The South Trunk Line from - Upsize the trunk line from approximately 2700 South and

Heritage Drive, north to the Hansen Lift Station prior to adding 775 ERU’s upstream.

0 Highway 165 - Install a diversion and 8” pipe across HWY 165 Near Hollow Road and
connect to the existing 8” pipe on the east side of HWY 165 prior to adding 475 ERU’s
upstream.

O 1500 West near 3350 South - Track the number of ERU’s added up stream of the existing

8” pipe. A diversion will need to be installed near this point prior to adding 475 ERU’s
upstream of this location. The diversion will need to send some of the peak flows to the
west to be pumped through the future Southwest Regional Lift Station. If the lift station
is not built, upgrades to the existing line in 1500 West may be required with possible

additional upgrades to the existing trunk line downstream.

Regularly monitor the performance of the Hansen Lift Station. Once both pumps in the lift

station are frequently running at the same time (around year 2030), add a third pump.

Future Service Area Recommendations
Require an update to the existing sewer model to verify that there is adequate capacity prior to

permitting new developments.

Coordinate with developers to serve the area south of the current service area and east of 1500
West by constructing a gravity collection system that routes flows to the existing trunk line in
1500 West to 3400 South. Once this new collection system is in place, discontinue use of the
Scott Farm Lift Station. Route the flows from Scott Farm to the west through the new gravity
collection system.Plan for regional lift stations in the approximate locations indicated (Figure 14:
Existing and Proposed Diameters*). This will require extra coordination with developers during
planning and development, but will greatly reduce future operation and maintenance costs. By
having fewer regional lift stations instead of many smaller lift stations the city will have much

less equipment to operate and maintain.

Require stringent requirements for new developments and enforce installation of tight sewer

systems to minimize new sources of I&I.

* All of the report fiqures are found on fold-out pages in Appendix A
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4.2.4  Other Recommendations
1. Compare the level measurements that are being measured through the flume at the Hansen
Lift Station with the actual flow depths shown on the staff gauge on a weekly basis. Record
the measured levels and make adjustments to the level sensor as needed to match the

actual flow depths.

2. Utilize flow data that is being recorded at the Hansen Lift Station over time to refine the

daily flow volume estimations in the system (See Table 2-2).

3. The model and plan should be updated and verified with any significant changes to the
system. The city should add model updates and checks to the development check list of
items to be done by developers prior to development. Add the cost of updating the model

to the fee schedule for new subdivisions or changes of land use requests.

* All of the report fiqures are found on fold-out pages in Appendix A
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AN AGREEMENT GRANTING TO QUESTAR GAS COMPANY A FRANCHISE FOR THE
CONSTRUCTION, OPERATION AND MAINTENANCE OF AGAS DISTRIBUTION SYSTEM
IN NIBLEY CITY, CACHE COUNTY, STATE OF UTAH

Questar Gas Company, a Utah corporation, (Questar Gas) desires to construct, maintain, and
operate a gas distribution system within the City of Nibley (City); and

The City Council has determined that it is in the best interest of the citizens of the City to
grant a franchise to Questar Gas to use the roads and streets within the City for such purpose;

NOW, THEREFORE, the City Council ordains as follows:

1. Grant of Franchise. The City grants to Questar Gas a nonexclusive franchise
(Franchise) to construct, maintain, and operate in the present and future roads, streets, alleys,
highways, and other public rights-of-way within City limits, including any property annexed or
otherwise acquired by the City after the effective date of this Franchise, (collectively, Streets) a
distribution system for furnishing natural gas to the City and its inhabitants for heating and other
purposes. Questar Gas shall have the right to erect, construct, equip, and maintain along, over, and
under the Streets a system of mains, pipes, laterals, and related equipment (Facilities) as are
reasonably necessary for supplying natural gas service in accordance with this Franchise.

2. Consideration. In consideration of this Franchise, Questar Gas shall pay to City the
sum of $50.00 upon acceptance of this Franchise and shall provide gas service in accordance with
the terms of this Franchise.

3. Municipal Energy Sales and Use Tax. Questar Gas acknowledges that the City
has levied a municipal energy sales and use tax (MET) on the sale or use of the delivered value
of taxable energy within the City. Questar Gas agrees to collect the MET and pay it directly to
the City as provided in Utah Code Ann. 88 10-1-301, et seq or any successor statute. To the
extent legally permitted, the City may adjust the amount of the MET. Nothing in this Franchise

shall affect the City’s right, under the MET, as provided by statute, or any other applicable law,
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to prospectively impose upon, charge, or collect any lawful fee, tax, license fee, franchise fee, or
similar charge, or any combination of any of the foregoing, provided the City is or becomes
legally authorized to do so. In the event that the MET, or similar successor tax or fee is declared
illegal, unconstitutional, or void for any reason by any court or other proper authority, or in the
event Questar Gas provides other services than natural gas, or receives other revenues for
services or for the use of its Facilities in the Streets not covered by the MET, then Questar Gas
shall be contractually bound to pay the City as a franchise fee, on the same schedule for the
maximum amount as is allowed as a franchise fee for such services under law. In addition, if the
franchise fee is determined invalid by a court or authority having jurisdiction, the City shall have
the right to impose occupation and license fees and permit charges as allowed by law.

4, Term. This Franchise is granted for an initial term of thirty (30) years. At the
expiration of the initial term, the Franchise shall continue in effect upon the same terms and
conditions for up to two additional terms (each of which is a renewal period) of fifteen (15) years
each. The City may terminate the Franchise at the end of the initial term, or at the end of any renewal
period, by giving Questar Gas written notice of the City’s intent to so terminate not less than ninety
(90) calendar days before the expiration of the initial term or any renewal period.

5. Acceptance. Within sixty (60) days after the passage of this agreement, Questar Gas
shall file with the City an unconditional written acceptance of the Franchise declaring its acceptance
of the Franchise and its intention to be bound by the terms and conditions of the Franchise.

6. Construction and Maintenance of Facilities. All Facilities shall be constructed and
installed so as to interfere as little as possible with traffic over and public use of the Streets and to
cause minimum interference with the rights and reasonable convenience of property owners who
adjoin any of the Streets. All Facilities shall be constructed in accordance with established gas

distribution construction practices and in a manner which protects the Facilities from all traffic loads.
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Without unreasonable additional cost to Questar Gas, all Facilities that are installed during the term
of the Franchise shall be sited to be visually unobtrusive and to preserve the natural beauty and
neighborhood aesthetics within the City limits.

Questar Gas shall repair or replace, at its own expense, any and all rights of way, pavements,
sidewalks, street improvements, excavations, other facilities, landscaping, or other improvements,
public or private, that it damages in the Franchise operations.

7. Compliance with Ordinances--Conflict. Questar Gas shall comply with all City
ordinances, regulations, and requirements and shall pay all applicable excavation fees and charges
that are or may be prescribed by the City with respect to the construction, maintenance and operation
of all Facilities. However, these obligations shall apply only as long as such ordinances, regulations,
requirements, or fees are not preempted by or otherwise in conflict with any applicable statutory or
constitutional law, rule, or regulation, or the tariffs approved by regulatory bodies having jurisdiction
over Questar Gas, including this Franchise and any lawful revisions made and accepted by Questar
Gas during the term of the Franchise.

The City shall have the right to inspect the construction and maintenance of the Facilities to
ensure the proper compliance with applicable City ordinances, regulations, and requirements. In the
event Questar Gas should fail to comply with the terms of any City ordinance, regulation, or
requirement, the City shall give Questar Gas written notice of such non-compliance and the time for
correction provided by ordinance or a reasonable time for correction if there is no time frame
provided by the applicable ordinance, regulation, or requirement. Excluding any correction,
modification, or change to the Facilities, and after written notice and failure of Questar Gas to make
correction, the City may, at its sole risk, make such correction itself and charge the cost to Questar
Gas including any minimum cost provided by ordinance. The City shall not make, nor request or

allow any party other than Questar Gas to make changes, corrections, or modifications of any kind to
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Questar Gas’s Facilities. Nothing in this Franchise limits Questar Gas’s right to oppose any
ordinance, whether existing, proposed, or adopted, from and after the effective date of this Franchise.

8. Information Exchange. Upon request by either the City or Questar Gas, as
reasonably necessary, Questar Gas and the City shall meet for the purpose of exchanging information
and documents regarding construction and other similar work within the City limits, with a view
towards coordinating their respective activities in those areas where such coordination may prove
mutually beneficial. Any information regarding future capital improvements that may involve land
acquisition shall be treated with confidentiality upon request to the extent that the City may lawfully
do so.

0. Relocation. Upon written notice to Questar Gas, the City may require the relocation
and removal or reinstallation (collectively, Relocation) of any Facilities located in, on, along, over,
across, through, or under any of the Streets. After receipt of such written notice, Questar Gas shall
diligently begin such Relocation of its Facilities as may be reasonably necessary to meet the City’s
requirements. The Relocation of Facilities by Questar Gas shall be at no cost to the City if (i) such
request is for the protection of the public health, safety and welfare pursuant to lawful authority
delegated to the City; (ii) the Facilities have been installed pursuant to this or any other Questar Gas
franchise and not pursuant to a property or other similar right, including, but not limited to, a right-
of-way, grant, permit, or license from a state, federal, municipal or private entity; and (iii) the City
provides a new location for the Facilities. Otherwise, a Relocation required by the City pursuant to
such written notice shall be at the City’s expense. Following Relocation of any Facilities, Questar
Gas may maintain and operate such Facilities in a new location within City limits without additional
payment. If a City project is funded by federal or state monies that include an amount allocated to
defray the expenses of Relocation of Facilities, then the City shall compensate Questar Gas up to the

extent of such amount for any Relocation costs mandated by the project to the extent that the City
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actually receives or is otherwise authorized to direct or approve payment of such federal or state
funds; however, the City shall ensure that receipt of compensation from federal or state sources shall
not restrict or otherwise obligate Questar Gas’s ownership of the Facilities in any way.

Notwithstanding the preceding paragraph, Questar Gas shall not be responsible for any costs
associated with an authorized City project that are not attributable to Questar Gas’s Facilities in the
Streets. Further, all such costs shall be allocated among all utilities or other persons whose facilities
or property are subject to Relocation due to an authorized City project.

10. Terms of Service. Questar Gas shall furnish natural gas service without preference
or discrimination among customers of the same service class at reasonable rates, in accordance with
all applicable tariffs approved by and on file with regulatory bodies having jurisdiction over Questar
Gas, including revisions to such tariffs made during the term of the Franchise, and in conformity
with all applicable constitutional and statutory requirements. Questar Gas may make and enforce
reasonable rules and regulations in the conduct of its business, may require its customers to execute a
gas service agreement as a condition to receiving service, and shall have the right to contract with its
customers regarding the installation and operation of its Facilities. To secure safe and reliable
service to the customers, and in the public interest, Questar Gas shall have the right to prescribe the
sizes and kinds of pipes and related Facilities to be used and shall have the right to refuse service to
any customer who refuses to comply with Questar Gas’s rules and regulations.

11. Indemnification. Questar Gas shall indemnify, defend, and hold the City, its officers
and employees, harmless from and against any and all claims, demands, liens, liabilities, damages,
actions, and proceedings arising from the exercise by Questar Gas of its rights under this Franchise,
including its operations within City limits, and Questar Gas shall pay the reasonable cost of defense
plus the City’s reasonable attorney fees. Notwithstanding any provision to the contrary, Questar Gas

shall not be obligated to indemnify, defend or hold the City harmless to the extent that any
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underlying claim, demand, lien, liability, damage, action, and proceeding arises out of or in
connection with any act or omission of the City or any of its agents, officers or employees.

12.  Assignment. Questar Gas may assign or transfer its rights and obligations under the
Franchise to any parent, affiliate, or subsidiary of Questar Gas, to any entity having fifty percent
(50%) or more direct or indirect common ownership with Questar Gas, or to any successor-in-
interest or transferee of Questar Gas having all necessary approvals, including those from the Utah
Public Service Commission or its successor, to provide utility service within the City limits.
Otherwise, Questar Gas shall not transfer, assign, or delegate any of its rights or obligations under
the Franchise to another entity without the City’s prior written approval, which approval shall not be
unreasonably withheld, conditioned, or delayed. Inclusion of the Franchise as an asset of Questar
Gas subject to the liens and mortgages of Questar Gas shall not constitute a transfer or assignment
requiring the City’s prior written consent.

13. Insurance. The Company shall responsibly self-insure or maintain insurance to cover
its obligations and liabilities as set forth in Section 10, in lieu of any insurance as may be required in
any City ordinances.

14, Bonding. If City ordinance requires Questar Gas to post a surety bond, that section of
the ordinance is expressly waived.

15. Effect of Invalidity. If any portion of this Franchise is for any reason held illegal,
invalid, or unconstitutional, such invalidity shall not affect the validity of any remaining portions of
this Franchise.

16. Amendment. This agreement shall not be altered or amended without the prior
written consent of Questar Gas.

17. Effective Date. This agreement shall become effective upon the date of acceptance

by Questar Gas as established above, and after the adoption by the City Council.
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APPROVED and ADOPTED this day of , 20

ATTEST:

City Recorder

QUESTAR GAS COMPANY

Nibley City

By

Mayor

By:

Craig C. Wagstaff
President
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CITY ACKNOWLEDGMENT

STATE OF )
S
COUNTY OF )
On the day of , 20, personally appeared before me

, who being duly sworn, did say that he is the Mayor of
, @ municipal corporation of the State of Utah, and that the foregoing
instrument was signed in behalf of the City by authority of its governing body and said Mayor
acknowledged to me that the City executed the same.

Notary Public

My Commission Expires: Residing at:

QUESTAR GAS ACKNOWLEDGMENT

STATE OF UTAH )
. SS
COUNTY OF SALT LAKE)

On the day of , 20, personally appeared before me Craig C.
Wagstaff, who being by me duly sworn did say that he is President of QUESTAR GAS
COMPANY, a Utah corporation, and that the foregoing instrument was signed in behalf of said
corporation by authority of a resolution of its Board of Directors; and he acknowledged to me that
said corporation executed the same.

Notary Public

My Commission Expires: Residing at:
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FERGUSON WATERWORKS #1617

FERGUSON 2790 S 1000 W Deliver To: j ed. r head@ er guson. com
ENTERPRISES, ©0c0eN, uT84401-3471 From: Theron Rhead
lNc® Comments:

16:33:19 OCT 29 2015
FERGUSON WATERWORKS #1616

Price Quotation Page # 1
Phone : 801-334-6120
Fax :801-334-6121

Bid No........ B133099
Bid Date....: 10/29/15 Cust 435-752-0431
Quoted By.: LRK Terms......... NET 10TH PROX
Customer: CITY OF NIBLEY CITY Ship To: CITY OF NIBLEY CITY
455 WEST 3200 SOUTH 455 WEST 3200 SOUTH
NIBLEY, UT 84321 NIBLEY, UT 84321
Cust PO#...: Job Name: NIBLEY WELL
Item Description Quantity Net Price UM Total
DR18BP18 18 C905 DR18 CL235 PVC GJ BLUE PIPE 2000 29.520 FT 59040.00
Net Total: $59040.00
Tax: $0.00
Freight: $0.00
Total: $59040.00

Quoted prices are based upon receipt of the total quantity for immediate shipment (48 hours). SHIPMENTS BEYOND 48 HOURS SHALL BE

AT THE PRICE IN EFFECT AT TIME OF SHIPMENT UNLESS NOTED OTHERWISE. Seller not responsible for delays, lack of product or increase of
pricing due to causes beyond our control, and/or based upon Local, State and Federal laws governing type of products that can be sold

or put into commerce. This quote is offered contingent upon the buyer's acceptance of Seller's terms and conditions, which are

incorporated by reference and found either following this document, or on the web at http://wolseleyna.com/terms_conditionsSale.html.

Govt Buyers: All items are open market unless noted otherwise.

LEAD LAW WARNING: ltis illegal to install products that are not "lead free" in accordance with US Federal or other applicable law in potable
water systems anticipated for human consumption. Products with *NP in the description are NOT lead free and can only be installed in

non-potable applications. Buyer is solely responsible for product selection.



Quotation
MOU NTH | N STHTGS EXPIRATION DATE QUOTE NUMBER
Supply Co
MSLA MOUNTAIN STATES SUPPLY 11/02/2015 S101601120
1435 \West Hillfield Road
West Layton, UT 84041 REMIT TO: PAGE NO.
801-544-3027 MOUNTAIN STATES SUPPLY
Fax 801-544-3813 P.O. BOX 127 1 of 1
OREM, UT 84059-0127
QUOTE TO: SHIP TO:
NIBLEY CITY CORP. WATERWORKS - NIBLEY CITY
455 WEST 3200 SOUTH NIBLEY UT 84321
NIBLEY, UT 84321 '
CUSTOMER NUMBER CUSTOMER PO NUMBER JOB NAME / RELEASE NUMBER SALESPERSON
29344 JED OPHEIKENS
WRITER SHIP VIA TERMS SHIP DATE FREIGHT ALLOWED
JED OPHEIKENS 11/20/2015 No
ORDER QTY DESCRIPTION UNIT PRICE EXT PRICE
2000ft | 18 C905 DR18 PVC PIPE 235 PSI * 27.735/ea 55469.39

SPECIAL ORDER RETURN POLICY APPLIES

Bid Total does not include tax or freight. All prices herein supercede

all prior quotes and are subject to change without prior notice. Bid Total 55469.39

No guarantee is made as to the accuracy of the quantities listed.

*** NOTE- All Special Order Material is Non-Returnable ***
kkkkkkhkkhkhkhkhhkhkhkhhkhkhhhkhhhkhhhhhhhhhhkhhkhkhkhhkhkkhkkhkkkkkkk

As of July 1, 2013 we will no longer accept returns

of brass faucets and fittings containing lead.

R e o S S e e

ASK US ABOUT THE JAN. 2014 "NO LEAD LAW"

Printed By: JOPHEIKE on 10/26/2015 9:56:05 AM



Run Date

10/28/15 HD SUPPLY WATERWORKS, LTD. Entered by: CAG
TOWN OF NIBLEY OGDEN UT
STOCK OGDEN 2457 S 1620 West
455 W 3200 S Ogden UT 84401
LOGAN UT 84321 Telephone: 801-621-6668
Telephone: 435-752-0431 Fax: 801-392-1577

Fax: 435-753-1510

10/14/15 Bid ID:

Line

Quantity

Sell

Per

4359585 18" C-905 DR-18 PVC PIPE QUOTE

Net
Description Price

HD SUPPLY WATERWORKS
2457 SOUTH 1620 WEST
OGDEN UTAH, 84401
PHONE: 801-621-6668
FAX: 801-392-1577

PROJECT: BUDGET NUMBERS
ADDRESS: N/A

UTILITY: NIBLEY TOWN

BID DATE:10/28/15

BID TIME:N/A

ENGINEER:N/A

PVC PIPE MUST BE ORDERED BY
11/28/15 AND SHIP BY 12/27/15

IMPORTANT! PVC PRICES GOOD
FOR THE TERMS PROVIDED ONLY.
PRICING DOES NOT GUARANTEE
AVAILABILITY OR SHIPMENT OF
PRODUCT AND SUBJECT TO CHANGE
AT TIME OF DELIVERY REQUEST

DUE TO MARKET VOLATILITY.

HD SUPPLY WATERWORKS IS NOT
LIABLE FOR DELIVERY DELAYS,
CANCELLATIONS OR PRICE
INCREASES RESULTING FROM ANY
CAUSE BEYOND OUR CONTROL.
THESE INCLUDE BUT ARE NOT
LIMITED TO: MANUFACTURERS'
SHORTAGES, AVAILBILITY OR
TIMELINESS OF TRANSPORTATION,
MATERIALS, FUELS, OR SURPLUS.
THIS QUOTE IS NOT A CONTRACT
TO SUPPLY MATERIAL OR
GUARANTEE OF PRODUCT
AVAILABILITY.

PLEASE REVIEW ALL OUTSTANDING
PROJECTS AND QUOTES AND
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Run Date

10/14/15

Line

640

10/28/15

HD SUPPLY WATERWORKS, LTD. Entered by: CAG

TOWN OF NIBLEY OGDEN UT
STOCK OGDEN
455 W 3200 S

LOGAN

2457 S 1620 West
Ogden UT 84401
UT 84321 Telephone: 801-621-6668

Telephone: 435-752-0431 Fax: 801-392-1577

Fax:

Quantity

2000

Bid ID:

Sell
Per

FT

435-753-1510

4359585 18" C-905 DR-18 PVC PIPE QUOTE

Net
Description Price

CONTACT OUR OFFICE IMMEDIATELY
TO DETERMINE AVAILABILITY OF
PIPE. THE URGENCY OF THIS
SITUATION IS SUCH THAT
COMMUNICATION WITH OUR TEAM IS
CRITICAL TO REVIEW ALL OPTIONS
AVAILABLE TO SERVICE YOUR
NEEDS.

DUE TO MARKET DEMAND, PVC PIPE
PRICES CAN ESCALATE.

PVC PRICES ARE TO BE
DETERMINED AT THE DATE OF
ORDER.

BID QUANTITIES ARE TO BE USED
FOR ESTIMATING PURPOSES ONLY.

Bid Iltem 1

18 C905 DR18 PVC PIPE (G) 29.79
MARKINGS PC150 OR PC235

Bid Item Sub-total:

Page 2

Extended
Price

59,580.00

59,580.00

Subtotal: 59,580.00

Tax:

.00

Bid Total: 59,580.00



	ccagenda 11-05-15
	Agenda Item Report 11-05-15
	MEETING FORMAT/AGENDA

	Public Works Report 2015
	Public Works Report
2015
	Safety Equipment
	Safety Training
	School Safety
	Sidewalk Safety
	Established New Relationships
	Emergency Preparedness
	Chlorination at Nelson Well
	Recycle Site - Before
	Recycle Site - After
	Parks
	Parks
	Parks
	Streets
	Storm Water
	Water & Sewer
	Water & Sewer
	Water & Sewer
	Future
	Questions?

	Final Sewer Master Plan Report_October 2015
	1 INTRODUCTION
	1.1 Background
	1.2 Project Tasks
	1.3 Master Plan Goal

	2 EXISTING SYSTEM EVALUATION
	2.1 Introduction
	2.2 Existing System Mapping
	2.3 Winter Flow Metering
	2.3.1 Meter Equipment
	2.3.2 Meter Locations
	2.3.3 Meter Schedule
	2.3.4 Meter Weather Conditions

	2.4 Winter Flow Meter Data Analysis
	2.4.1 Meter Site A3 (Just south of Hansen Lift Station)
	2.4.2 Meter Site B9 (1182 West 2200 South)
	2.4.3 Meter Site C2 (In field at approximately 2700 South 1650 West)
	2.4.4 Temporary Meter Flows Compared to Permanent Hansen Meter

	2.5 Summer Infiltration Rates
	2.6 Inflow From Rain
	2.7 General Flow Data Conclusions
	2.8 Lift Stations - The three lift stations that pump into the collection system do have some  effect on peak flows, and pipe capacity at their points of entry.  However, these pump peaks are short in duration and do not add large volumes of flow to t...
	2.8.1 Existing System Key Modeling Assumptions
	2.8.2 Model Development
	2.8.3 Diurnal Flow Patterns
	2.8.4 2014 Winter Model Analysis
	2.8.5 2014 Summer Model Analysis
	2.8.6 Peak Flow per Equivalent Residential Unit (ERU)
	Formula for Peak Flow Per ERU

	2.8.7 Estimated Daily Contribution Per Capita
	Formula for Flow Contrition per Capita

	2.8.8 Existing Model Conclusions


	3 MASTER PLAN & RELIEF ALTERNATIVES
	3.1 Introduction
	3.2 Key Assumptions for Master Plan Models
	3.3 2019 Evaluation
	3.4 2024 Evaluation
	3.5 2046 Evaluation
	3.6 2064 Evaluation (Build out)
	3.7 Lift Station Evaluation
	3.8 Future Capacity Improvement Projects
	3.8.1 Future Improvements to Existing System
	3.8.2 Future Trunk Lines to Serve Future Service Areas
	3.8.3 Future Pump Stations to Serve Future Service Areas


	4 CONCLUSIONS AND RECOMMENDATIONS
	4.1 Conclusions
	4.1.1 Existing Flow Conclusions
	4.1.2 System Capacity Conclusions
	4.1.3 Future Service Area Conclusions

	4.2 Recommendations
	4.2.1 Existing Flow Recommendations
	4.2.2 System Capacity Recommendations
	4.2.3 Future Service Area Recommendations
	4.2.4 Other Recommendations



	2015 Nibley City Franchise Agreement with Questar
	Pipe Bids

