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Section 1

Introduction and Project
Scope

General

The existing Bondurant water supply system serves the domestic, commercial, and industrial
watcr demands of approximatcly 1800 people within the city fimits. Water service is zlso
provided to approximately 60 households outside the city limits between the water plant and
the ground storage reservoir,

Raw water is provided by four relatively shallow wells located near the Skunk River
approximatcly three miles northeast of the city. The water undergoes aeration, filtration, and
chlorination trcatment at the well site before potable water is pumped to a 0.5 MG ground
storage reservoir located approximately one mile north of (he city limits. A single 8-inch
wilcr line connects the water plant with the ground storage reservoir. This pipe, which is
located on N.E. 80th Strect and N.E. 94th Avenue, provides water service to homes located
along this route. Two high service pumps in the treatment plant supply water 10 the ground
storage reservoir. Three high service pumps at the ground storage rescrvoir supply water to
Bondurant and the residences between the watcr plant and reservoir when the waicr plant
is not operating.

The watcr system is intended to satisfy all normal and peak demand conditions, These
demands have increased over the years. Recent major residential development, proximity of
major transportation routes, Bondurant’s presence in a fast growing metropolitan area, and
the city's commitment to attract new business suggest that significant growth in the community
appears likely in the future and expansion of the water system will be required. This should
resull in increascs in average day, maximum day, and peak hour water demands into the nexi
century. The water system including storage, pumping facilities, and distribution network must
have adequate capacity and reliability to deliver the required ffow with adequate pressures
to ail portions of the service arca. In addition, the water system must provide fire flows to
both cxisting and cxpected arcas of development.

The comprehensive approach 1o waler system evaluation and planning contained in this report
is especially significant since this is the first time a complete assessment of all distribution
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system facilitics has been undertaken. An organized approach to integrating all system
components into an efficient operation is crucial to providing qualily scrvice to all of
Bondurant's water customers.

Stanley Consultants, Inc. (SCI) has completed a comprehensive evaluation of the water
distribulion system based on site visits, discussions with city statf, lield Lesiing, and data from
past operating data. In addition, SCI has developed a compuicr model of the existing
Bondurant water distribution system to evaluaie its performance under existing and projected
decmand conditions. The adequacy of the pipc ncitwork, storage, and pumping system was
evaluated by the mode} under average, peak, and firc demand and storage refilling conditions.
The results, conclusions, and recommendations of the study are presented in this report.

Approach to Project

This project includes a detailed anzalysis of the Bondurant waler pipe network and pumping
and storage facilitics. A review of waler source and treatment facilities 1s not part of the
scope of servives.

The approach to the project is presented in a letter proposal from SCI dated Aupust 3, 1993,
and approved by action of the Bondurant City Council, The approach to the project included
in the proposal follows:

* Project Kick-off and Data Collection: Meet with city fire department and water
system personnel to discuss the specific goals of the project. During this meeting,
Stanley Consultants will learn of specific deficiencics in system performance. An
overview of system mainienance procedures will be provided. As part of the meeting,
data will be collected including maps, pump curves, watcr use records, maintenance
records, fire flow test tesulis and any other data that may he relevant to the project.

* Land Usc Planning: Stanley Consultants will mcct with appropriate city officiais
involved in planning issues. This session will be used to establish general puidelines
for futurc development in the community, Prime residential, commercial and
industriai development areas will be identificd through this effort.

* Decvelop Design Water Use Projections: Watcer pumpage and metercd use data will
be anzalyzed to establish current water usc characteristics. Future development plans
will be considered for establishing projected water use into the future.

* Develop and Calibrate Computer Model: Al components of the water system
including pipes, pumps, and storage facilities will be represented mathematically and
entered into the “KYPIPE” computer model. The model will be calibrated against
hydrant flow test data to make sure that it simulates actual field conditions. Existing
hydrant Mow test data will be reviewed to determine if it can be used for model
calibration purposes. If not, Stanley Consultants will develop testing protacol for
acquiring flow data [or modci calibration. This scope of services assumes City of
Bendurant personnel will conduet any new hydrant [low tests needed for this study.

*  Watcr System Analysis:  Water system analysis will be conducted that cvaluatcs
current and feture water needs. Several operational alternatives will be devcloped
including continued service with the existing system, adding new pipelincs to service
deficicnt areas, adding new elevated storage, adding a new ground storage and booster
pumping station, and conncction with the Des Moincs Water Works distribution
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system. A rccommended plan for improvements will focus on adequaic firc flow and
reliable water service.

+ Control Systiecm Evalvation: The cily has identified a long standing problem with lack
of adequatc conirols on the clevated tank and main booster pumping station. The
problem will be investigaled by a Stanley Consultants control system specialist and a
plan for impraved controi on these facilities will be recommended.

» Cost Estimate: Estimatcd construction costs will be developed for all components of
the recommended plan for improvements.

* Funding Sources: [t is recognized that funding improvements with any significant cost
will place a burden on limited Bondurant firances. This portion of the study will
investigale the possibility of tapping outside resources including state and federal
grants and loans. An assessment will be made reparding those funding sourecs, if any,
that may be appropriate for funding water sysicm improvements.

*  Wrile Report: A report will be written that will summarize the findings of the study.
The report will present existing system operations, alternatives considered, details of
the recommended improvement plan, cost cstimate and possible funding scenarios.
The report will be formatted for use as part of, or an addendum to, thc City's
Comprchensive Plan Update.

In addition to Lhe overall system evaluation, a number of specific operating problems were
identified for study. Each has been analyzed in detail.

Summary

The performance of the Bondurant water distribution syslem was evaluated using current
Iowa Department of Natural Resources {IDNR) and public works design standards. The
evaluation showed (hat the disiribulion system is characterized by & number of serious
weakpoesses including:

* Deticlent storage.

* Long dead-end water mains.

= Deficient fire flow.

* Lack of reliability.

*  Small diametcr mains.

A number of water system improvements arc ideniilicd to meet current design standards. As
new business and industry locates in Bondurant, this report provides recommendations for
orderly development of the water sysicm to meet fuiure needs.

Each component of the distribution system has been evalvated. A recommended plan for
improvements includes scheduled routine preventive maintenance, new pipelines, pump
station improvements, new elevated storage, and other improvements.  Implementing plan
components will permit greater operational flexibility of pumping and storage [acilitics and
promote reliable performance.

NPEL. rpt:42a 1-3 STANLEY CONSULTANTS



Total estimaled project cost for all recommended near-term storage and pump and pipe
improvements is approximatcly $1,892,340. A breakdown of recommended plan improve-
ments is presented below:

Watcr Mains $ 700930
Elevated Storage 625,000
Controls 05,0010
Miscellaneous Improvements 156,000
Subtotal 1,576,950
Engincering, Lepal, and Administration 315.390
TOTAL PROJECT COST $1,892,340

A detailed listing of individual ncar-term plan components is presented in Table 7-1,

The entirc plan is likely not to be impiemented at onc time due to City of Bondurant budget
constraints, Rcalistically, the plan could be implemented over a seven year period. Each
year's capital improvement project will be packaged through consultation between city officials
and Stanley Consuliants based on such factors as available [unding, coordination with other
infrastructure projects, coordination with private development projects, availability of
eascments, and other factors. Table 7-2 presents a proposed seven year implemeniation
schedule that allows for continuous construction of consecutive individual improvement
packages. Detailed desipn of a major portion of the improvement program should occur
nitially to allow [exability in selecting cach year’s package. Preparation of final detailed bid
documents, easement acquisition, commitment of funds, and legal and administrative work
should occur each year after that year's package is selected,

The improvements are identified according to the type of problem each is intended o correct.
The seven year construction program identifies an implementation scenario 10 solve near-term
deficiencies and plans for anticipated future development in the water system. The plan [or
recommended improvements is discussed in detail in Scction 7.
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Section 2

Design Criteria

General

The performance of existing water supply systcms and the evaluation and design of new water
system components in the State of lowa is governed by the Jowa Water Supply Facilities
Design Standards. These standards are administered by the Iewa Department of Natural
Resources (IDNR). All watcr supply projects except minor walcy main cxtensions must be
submitted to the IDNR for review and approval. The Recommended Standards for Water
Works (19 States’ Standards) and fire flow requircments established by the Insurance Services
Office arc also used in evaluating portions of exisling waler supply systems.

lowa Water Supply Facilities Design Standards
The Jowa Water Suppiy Facilities Design Standards are divided into scetions, cach addressing

requircments for the major components of the water system. Important requirements as they
rclate to the Bondurant watcr system are reproduced below:

“Chapter 7 - Finished Water Storage and High Service Pumping Facilities
7.1 General
7.1.1 Design Peried
Finished water storage facilitics shall be designed to meet sysiem demands lor a
period of at least 20 years or be designed in accordance with a phased construction

schedule contained in an approved enginecring reporl covening at least a 20 year
design period.

7.1.2 Selection of Distribution Storage Facilitics
Ground level storage facilities located at a high clevalion or clevated storage

facilitics that can provide the design flow and pressure directly 10 the system by
gravity are prelerred for distribution storage.
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713 Minimum Storage Requirements

Each water supply system shall have sufficient pumping and effective finished waicr
storage capacity, as determined [rom engineering studies, to meet sysiem demands
and, where fire protection is provided, fire flow demands.

a. Each system should be provided with an effective storage capacity cqual to the
peak day demand.

c. For systems designed to provide fire protection, the minimum effective storage
shall be based on the desired fire flow plus the domestic water requirements for
the duration of the fire, or the average day water requirements, whichever is
greaier.  Elfective storage equivalent o Lhe larger of the following shall be
provided as [ollows;

Ellcctive Storage = Q; T, + 6.8 Q; T}
or
Eftective Storage = Avcrage day system water demand
Where Q; = instantancous peak tlow rate (gpm)
2y = fire flow demand rate {gpm) (25} gpm minimum)

T; = firc flow duration {min) {120 min minimum}

To meet the minimum fire flow requirements (Q = 250 gpm, T; = 120 minutes)
the above cquations become:

Elfective Storage = (250)(120) + 0.8 Q; 253G gpm (120
ar

Effcctive Storage = Avcrage day systcm water demands

Firc Oow recommendations established by the Tnsurance Scrvices Office of Jowa
should be considercd where practical,

The above calculated volumes may be reduced il additional source and high
service pumping capacily as required by Sections 3.1.3¢ and 7.1.4b and cmergency
power as required in Scetion 7.1.3d are provided.

d. If the source, trealment and pumping facilitics are equipped with adequate
standby cmerpency power facilitics, the minimum elfective storage capacity may
he reduced io the following:

Eflective Storage = Q T, + (1.2 x peak day demand (gallons)

d. Additionai nct storage shall be provided lor water treatmeni plant needs such as
filter hackwash, ion exchange regencralion, cic,

7.1.4 High Scrvice Pumping Requirements
When ground storage facilitics must he equipped with high service pumps:
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a. Each ground storape facility shall be equipped wath at least two high scrvice
pumps capable of supplying the peak day rate when the largest pump s out of
service.

7.1.5 Distribution System Pressures

Finished water storage and pumping facilitics shall be sized to maintain the minimum
pressure requirements of Chapter 8, Iowa Standards for Water Supply Distribution
Systems. The minimum working pressure in Lhe distribution system should be 35 psi
and the normal working pressurc should be approximately 60 psi. The absolule
mimmum working pressure under fire flow conditions is 20 psi.

Chapier 8 - Jowa Standards for Water Supply Distribution Systems

81 Decsign Period

Water mains shall have 2 minimum size based on a hydraulic analysis utilizing 20 year
design high flow demands.

8.2 Mimmum Basis of Design

821 Minimum Water Main Size

Water mains shail be at lcast two inches in diameter. The minimum size for
providing watcr for firc protection and for serving fire hydrants shall be six inches
in diameter. Larger mains shall be required if necessary to allow the withdrawal of
the required fire flow while mairtaining a minimum residual pressurg of 20 psi within
the main. The minimum flow requirement [or water mains serving fire hydrants is
500 gpm at 20 psi residual pressure.

8.3 Details of Desipn

221 Dead-End Mains

Dead-ends shall be minimized by looping mains whenever possible. Dead-ends shall
terminale with an approved flushing device. They may lerminate with an approved
firc hydrant when adequate pressure is available at required flows. No hydrant.
blowofl or flushing device shall be directly connected to any scwer.

8.3.2 Valing

Sufficient walves shall be provided on water mains so that inconvenience or sanitary
hazards to water users will be minimized during maintenance and construction.
Valves shall be located so that four or less city blocks can be isolated. Valves should
be placed at intervals of one block in high density arcas. Valves in rurai arcas shall
be located at intervals of not morc than 2.5 miles.”
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Recommended Standards for Water Works (10 State Standards)

Certain details ol water system design are not specifically covered by the Towa Desipn
Standards. IDNR acknowledges the use of 10 Stale Standards”™ as a supplement to the Iowa
Desipn Standards. “Ten State Standards™ are wsed primarily for water treatment criteria
which are not specifically covered by the Iowa Design Standards, However, some criteria
presented in 10 State Standards”™ that suppiements the [owa Design Standards include the

ollowing:
“8.2 Valves

Sulticient valves shall be provided on water mains so that inconvenicnee and sanitary
hazards will be minimized during repairs. Valves should be located at not more than
30K foot intervals in commercial districts and at not more than one block or 800 {oot
intervals in other districts.  Where systems serve widely scattered customers and
where future development is not expected, the valve spacing should not exceed one
mile.

8.3 Hydranls

8.3.1 Lacalion and Spacing

Hydrants should be provided at each strecl intersection and at intermediate points
between intersections as recommended by Lhe state Insurance Services Oflice.
Generally, hydrant spacing may range from 350 10 600 feet depending on the arca
being served.

R3.2 Valves and Nozzles

Fire hydrants should have a boltom valve size of at least five inches, one 4%2 inch
puraper nozzle and two 2% inch nozzles,

8.3.3 Hydrant Leads

The hydrant lead shall be a minimum of six inches in diameter. Auxiliary valves shall
be installed in all hydrant leads.”

Insurance Services Office (1S0O)

Both the lowa Design Standards and “100 State Standards” recommend that lire flow
requirements established by the Insurance Services Oftice should be satisfied when sizing
facilitics where fire protection is provided. Needed Ore flows determined by ISO are based
on the guidelines found in ISO’s 1980 Fire Suppression Rating Schedule. Fire demands for
imciividual building sites have been completed by the Boodurant fire chief utilizing [SO
criteria. Individual lire demands arc presented in Part 4.
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Pianning Period

A lwenty year planning period has been selected for this study. The planning period extends
from 1995 through the year 2015.
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Section 3

Analysis of Water Demand

Background

The magnitude of demand lor water is measured by four criteria:
*  Average Day Demand
*  Maximum Day Demand
¢  Peak Hour Demand

s+  Firc Demand

Average day demand s the annual average daily water use. It is not a significant design
eriteria for cvaluation of the adequacy of a distribution or treatment sysicm since it includes
all scasonal water demand variations, thercby leveling out the high water vse periods.
Average day demand ks used (o estimate annual operating costs and enerpy usage.

Maximuim day demand is the peak water use day during the year. It usually occurs during an
extreme warm weather period. Daily demands that nearly equal the maximum day demand
frequently occur during several consecutive days of the peced.  This demand usuaily
establishes the capacity of the waler supply and treatment facilities. Maximum day demand
¢an be determined using historical waler vse data.

Peak hour demand occurs over a period of hours during the maximum demand day and is
usually associated with an extreme warm weather period. This demand governs on-line water
storage capacily, distribution systcm capacily, and performance and related high service
pumping. The demand is normally equalized over @ 24 hour period by on-line storage. Peak
hour dcmand can be projected from average day demand using empirtcal Factors derived from
hisiorical water use data.

Fire demand is the amount of water that is needed to (ight a fire at selected building sites
within the community. The amount and duration of the fire Now is estimated with
information supplied by tire insurance personnel and community officizls. Evaluation of the
distribution system under a fire demand condition is performed when maximum day demand
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is occurring. The fire demand condition is typically the most rigorous test of distribution
system performance and elfects the capacity of high service pumping, storage and piping
facilitics,

Population and Development Plans

An cstimale of the study arca population and development plans through the year 2015 was
madc to estimate water requirements through the planning period.

Population Projections

Table 3-1 shows historical and projected population for the City of Bondurant. The 1990
census resulted in a population of 1584. This is an inercase of 301 people since Lthe 1980
census and 1122 people since the 1970 census. Historical data shows that the city's
growth has been steady over the last 20 vears.

Table 3-1 Popuiation Trends
City of Dondurant

Year Population
1960 389
1970 462
1980 1283
1990 1584
2000 2184 (M
2010 2784 (1}
2015 3084 Y

Ul Projections assume straight Linc increase in population.

Source: Des Moines Metropelitan Planning Orpanization
Population and Employment Projections for the Year
2020, Des Moincs Area Transportation Planning and
Committce March 1992 and Stanley Consuliants, Inc.

Signilicant residential and industrial growth has occurred in the city over the last few
years with Meadowbrook and the Industrial Park being the most recent developments,
With the prospects of major new residential, commercial, and industrial development
occurring during the next 20 years, water use is expected to show a significant increase
over current ievels. Bascd on expected development plans, Bondurant's population could
nearly double by the year 2015 and reach 3084 according to Metropolitan Planning
Organization (MPO) ligures. [t is difficult to assess the pattern of growth during the
study period since it depends on the timing of certain major developments. For purposes
ol this watcr study, straight line or lincar growth is assumed throughout the study period.
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Development Plans

Discussions with community officials indicate that prospects for future development in areas
currently undeveloped are excellent. Bondurant’s close proximity to the Des Moines metro
area, thc new castern bypass around Des Moines, Highway 65, and 1-80 make Lhe area a
prime location for new residential, commercial, and industrial development, City officials
recognize the potential for a sizeable increase in development and are committed to utility
upgrades to satisly development needs as they arise.

Figure 3-1 is a map showing cxisting and projected land use for the city. This map, developed
with input from city officials, shows a number of major land arcas expected (o show significant
growth during the study period. Residential growth should oceur on the north side of the city
both cast and west of Grant Street, and on the eastern side of the cily on the east and west
side of Highway 65. The corridor along Highway 65 and the area in the vicinity of Union 76
Truckstop is expected to be developed with commercial and industrial projects. Olher areas
are marked as agricuitural districts within the city limits, These areas may become developed
sometime in the {uture but are not expected to develop within the 20 year study period.

Water Use Data

SCI reviewed yearly water use records from 1980 to present. This data was used to develop
patterns of water use and the amount of water pumped from the water treatment piant as
shown on Table 3-2.

A record of water pumped is not consistently kept on a daily basis so a detailed evaluation
of water use paiterns is generally limited 1o yearly and monthly data. An cvaluation of how
water is uscd during peak water demand periods requires the application of typical water use
patterns for similar communities and generzlly accepted peaking factors.

Average Day Demand

Table 3-2 shows the total yearly volume of water pumped from the water treatment plant.
On an average day hasis, water pumped has fluctuated between 0.118 mgd and 0.168 mgd
since 1980. Based on a per capita water usage rate of 90 gpepd, average day demand is
expected to increase o 0.278 mgd by 2015,

Maximum Day Demand

Limited records for daily water pumpage were available for examination to determine the
maximum day demand. An examination of available data shows that a maximum day to
average day ratio of 2,11 and 2.42 occurred in 1981 and 1980, respectively. These values arc
somcwhat higher than the peaking factor of 2.0 listed in Iowa Water Supply Facilities Design
Standards for distribution system serving more than 500 people. A ratio ol 4.3 occurred in
1989; however, this value is suspected to have been caused by an unusual event such as a
waler main break and does not represent normal conditions in the waler system. Thercfore,
it will not be used.

A maximum day (o average day ratio of 2.5 was utilized as a design valve for this study.
Based on a peaking factor of 2.5, the maximum day demand is cxpected (o increase to 0.69
mgd in 2015.
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Table 3.2 Historical and Projected Water Use

Totai Average Fer Capita Ratio of Peak Hour
Pumpape!''t Day Pumpage'™ Pumpage Maximum Day 10 Demant¢  Toral Billed  Percent
Year Population  (gals x 1000) magd (gpepd) Average Dav (mgd} [eals x 1000y Usbilled
1970 452 e - - - ——
1980 1283 33,397 (Lid4 ii2 242 — ——-
1981 1313 43,020 0118 %) 211
1882 1343 -— - “een -
1983 1373 - -- —_ — — —
1984 1303 50,408 0138 98 ———- ——— e—- —
1985 1434 S0 HES 0.137% b —— — —_ -
1985 1464 - .- - - —_— _ -
1987 1494 53,215 0.141 a4 — -
1988 1524 33,166 C.143 94 —
1989 1354 50,258 0.1335 87 4.30 — 32468 215
19 1584 30,696 136 85 e 0.884 40,732 193
1991 1644 50915 0.137 83 42,343 15.8
1992 1Td 52,502 0142 33
16593 1754 al572 0.143 &1 - — — .-
1954 1324 61666 0.163 92
1955 1384 0170 o0 25 107
2015 3084 n.278 o 2.5 181

1 Includes water pumped for filter backwash.
™ Represents water delivered to distribution system.  Excludes filler backwash water.

Source: City of Bondurant and Stanley Consultants, Tnc.
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Peak Hour Demand

The source of supply and treatment plant must have sufficicnt capacity to satisfy the
maximum day demand. The difference between the rate of maximum day water production
and peak hour water usc will be satisfied from storage and pumping. A municipal waier
system will experience a near peak hour demand period lasting typically about three to four
hours during the evening when lawn watcring, bathing, dishwashing, and recreational activities
predominate.

The accepted methed for determining peak hour demand is to multiply average daily demand
by a instantancous peaking factar. The guidelines from Iowa Water Supply Facilities Design
Standauds were lollowed 1o provide a reasonable instantaneous peaking [actor for Bondurant.
This reference provides the following equation for calculating the instantancous peaking
factor:

Instantancous Peaking Factor = 7/p®67
Where p = population in thousands

For Bondurant, the calculated instantaneous peaking factor is 6.5 for 1990 and 5.8 for 2015.
Tt is assumed that the instantaneous peak is equivalent to peak hour demand. Therefore, the
peaking factors result in a peak hour demand of 1.07 mgd in 1995 and increases to 1.61 mgd
in 2015.

Fire Demands

The Bondurant fire chief provided SCI with calculated fire demand for nine locations
throughout the communily. These fire demands are presented in Table 3-3. Table 3-3 also
shows how much fire flow is available at 20 psi at ot near these firc demand locations bascd
on hydrant flow tests conducted by city personne]l over the last scveral years and data
provided by computer anaiysis (sec Scetion 6). The information presented in Table 3-3 show
that the needed fire flow at six of nine locations are inadequate and, in some cases, seriously
delicient,

Unbilled and Unaccounted-For Water

A comparison between Lhe total metered water use (water billed) and the pumping records
(sce Table 3-2) indicales the quantity of water that is produced but not metered or billed in
the system. Unbilled waler occurs as a result of such activities as hydrant flushing, leaks in
pipes, waler used for municipal parks and buildings, construction, and under registration of
meters. Only limited data is available; however, it shows that unbilled water was 21,5 perecnt
m 1989, 19.7 percent in 1990, and 15.8 percent in 1991. Since unbilled watcr represcnts lost
revenue and higher facility operaling costs for pumping and treatment, the cily should attempt
to minimize this percentage.

Unaccounted-for water represents that portion of unbilled water lost from the system that has
not been metered or quantified. Unaccounted-for water tesults primarity from jeaks in the
pipe system, firc lighting, and under registration of meters. The city should track how much
uf the unbilled water is actually unaccounted-for by estimating water used for muaicipal
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purposes. Typical rates for unaccounted-for water are 10 to 15 percent in systems with an
average level of maintenance.

Table 3-3 Fire Flow Requiremenis

Flow at 20 psi
""""""""""" Available
Needed™ s Daration
Location Name gpm  Measured®™® Computer® .
gptm gpm
80th 51. NEf2nd 5t, NE Diamond Crystal 1500 - 1100 2
1500 5. Garfieid Centrzl Printing 130 - 805 2
1008 2nd $t. NE Lewis Tool & Die 600 720 2
102 Lincoln St. NE Farmers Elevator 2000 1331 1740 &) 2
108 Main N. Accurate Automotive 550 750 &) — 2
250 Prairic Dr. D&t Transler 1500 475 330 2
4th & Garfield 5W Bondurant-Farrar H.S. 1900 411 30 2
6600 62nd Ave. NE Hulcher Complex 750 e 390 2
396 2nd St NW American Legion 250 - <250 2
NE 72nd St. Union 76 Truckstop 1400 410" 415 2

1Y Calculated by Bondurant live chicf,

‘D Field measured in February 1994,

™ Determined by computer analysis. See Section 6.

®) Hydrant fow tests conducted in 1987,

©) Existing elevated tank rclcasing 1300 gpm, Tank will drain in 23 minutes.
1 Flow from ncarest fire hydrant locatcd a1 1st Street and Main Street.

Source: City of Bendurant and Staniey Consultants, Inc

1%, rptidda 3-¥F STAHLEY CONWSULTANTS



Section 4

Existing Facilities

General

The City of Bondurant receives its raw water from four alluvial wells located in the Skunk
River valley approximately three miles from the city. Raw water passes through aeration,
fillration, and chlorination trcatment before two high service pumps direct the water to a (.5
mg ground storage reservoir located on N.E. 86th Avenue north of the city limits. Three high
scrviee pumps located at the reservoir deliver water to the distribution system. The pipeline
located between the water plant and the ground storage reservoir is pressurized by high
service pumps located at cither the watcr plant or the ground storage reservoir. An clevated
tank located in the center of the city is used Lo equalize system PTESSULC,

The distribution system consists of a network of pipelines ranging in size from 3* to 8", one
ground storage reservoir, one eicvated lank, two boosier pumping stations, and a number of
valves, fire hydrants, and other appurtenances. The city is located on relatively flat ground
resulting in a single pressure zone. A larpe variation in ground clevation occurs between the
water plant and the ground reservoir; however, this area is still served by the same pressure
ZOTC,

A unique feature of this water system is that the service area is extremely long and narrow
from north to south. While the main portion of the water system downtown is about one-half
mile wide, water service extends for over 2% miles in the north-south dircction.

A description of individual system components is presented in the following paragraphs.

Pressure Zone

System pressurc is established by the operating head developed by the high service pumps and
the elevated tank. In the city ground elevation ranges from approximately 930 fcet along
Mud Creek Lo approximately 980 (cet near the intersection of Patterson and Paine Streets.
Between the water plant and the ground reservoir ground elevation varies from approximately
830 feet to approximalely 970 feet. With a potential system operating head of about 1090
feet at the elevated tank, static pressure in the city ranges from 47 psi to 69 psi. However,
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pressures signilicantly lower than these are recorded from hydrant tests during normal flow
conditions. System pressurc ranges {rom aboul 60 psi to about 120 psi between the water
plant and the ground reservoir.

Storage

There are two storage reservoirs in the Bondurant water system. One reservoir is a ground
tank located on NLE. 86th Avenuve just west of S.E. 80th Sireet. An elevated lank is located
in downtown Bondurant on First Street S.E. between Lincoln and Main Streets. Information
concerning these tanks is summarized in Table 4-1.

Table 4-1 Water Storage Facilities

Overflow Head Gross
Year Elcvation Range Volume
Type Location Constructed kit i pals
Ground Steel  86th Ave. NL.E. 1972 10013 37 360,000
Elevated Steel First St S.E. 1952 108 + 30,000

Source: City of Bondurant

Gruund Storage Reservoir

This reservoir is the main storage facility in the system, The tank has an overflow level
of 1003 feet and is 37 fect decp. With a capacity of 0.5 mg this tank can supply the
system for over a day under maximum demand conditions and over three days during
average day demand conditions. The tank, which was construcied relatively recenily,
appeats to be in good condition.

The Lank is connected directly Lo the 8% water main coming [rom the water plant high
service pumps which fills this reservoir. Water is pumped out of the reservoir with three
high service pumps that deliver water directly into the distribution sysiem through a single
8" water main more than one mile in length.

Flevated Tank

This 30,000 gallon stee! elevated tank was constructed in about 1952, The tank exterior
is generally in very good condition, It was last painted in 199,

There are no records on the overflow level ol the tank. However, it is belicved (o be
approximately 120 feet above ground level or approximately at elevation 1094 feet. Head
range is unknown.

There is no level control located on the elevated tank and no altitude valve exists.
Therefore, the high service pumps must turn off when the tank is full, based on system
pressurc monitared at the base of the tank, to keep Lhe tank [rom overllowing. Bascd
on gauge readings taken at the basc of the elevated tank and remote readings at the
pump station control pancl, it appears that the telemetry is not calibrated properly and
s giving false readings. The booster pumps are set 10 maintain a water depth of 16 leet
or a near full condijtion in the clevated tank. However, at the time pressure readings al
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the basc of the lank werc taken, only 42 psi was read indicating that the water depth in
the tank was down by as much as 23 feet from the overflow level,

High Service Pumps

There are two booster pumps located at the water plant and three booster pumps located at
the ground storage reservoir. The pumps at the waler plant deliver water to the ground
rescrvoir and supply water customers located between the water plant and the ground
rescrvoir. The pumps located at the ground reservoir deliver water to the city and back to
the water plant when the water plant pumps are not operating, The watcr plant pumps are
constant speed with a raled capacity of 350 gpm cach. Only onc pump operates at a time
with the second pump used for standby. The threc pumps at the ground reservoir are
variable speed. Typically, only one needs to be operating at a time to maintain pressurc in
the system. Each pump has a optimum design capacity of 350 gpm.

Water Distribution System

A water system must have a piping network capable of supplying water throughout the service
arca at required flows and pressures. The system must provide reliable service under normal
and peak demand conditions and provide an adequatc water supgly to any location where fire
fighting is required.

The pipe network in Bondurant consists of pipes ranging in size from 8¢ 1o 3" in diameter.
Information provided by the city indicates that nearly 15 miles of water mains are in the
system. Approximately 76 fire hydrants and more than 70 valves are prescnt in the water
system. Much of the pipe installed in reccnt years is plastic. This includes long runs of 8”
installed in the southern portion of the system and in the Meadowbrook subdivision. Much
of the pipe installed in the original town is ashestos cement. Cast iron pipe is used in nower
development areas of the distribution system and in the transmission line between the water
plant and the city.

The Bondurant water sysiem, including location of water mains, (ire hydrants, valves, storage,
and pumping lacilities is shown on Figure 4-1 (see pocket in back).

Current design standards {scc Section 2) require that a 6" minimum water main size be used
for providing (ire protection and serving fire hydrants. This main size is required to allow
withdrawal of required fire flow while maintaining minimum residual pressure of 20 psi. The
Bondurant waler system contains some hydrants located on 4* mains. Large pressure losscs
and smail hydrant (lows can be expected from hydranis on 47 mains. The City of Bondurant
should be awarc of (low limitations at these hydrants and either limit their use to supplement
firc protection or provide adequate water main capacity to these hydranis to make them
eflective for firc lighting.

The Bondurant water system is characterized by numerous dead-cnd water mains. Many of
these mains are very long. Dead-end water mains are an undesirable feature of a pipe
nctwork for four reasons inciuding:
* A break or repair on a dead-cnd line that requires taking the pipe out of service
means all customers downstream of the closure will be without water. Therefore,
dead-cnd pipes significantly effect the reliability of water service to customets.
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* Dead-end pipes have hall the flow capacity to a given location than a looped pipeiine
to the samec location, Therefore, a much higher level of fire protection can be
provided on a locped system than a dead-end pipe.

*  Water in dead-cnd pipes tends to stagnate when water use is low. Chlorine residual
may lower to undesirable levels in stagnate watcr.

* A higher level of maintenance is required on dead-end pipes than on pipes that are
looped. Frequent flushing of dead-end pipes should occur 1o remove accumulated
debnis and dirt deposits.  Flushing also removes red watcr where iron pipes are
located and low chlorine resideal water from dead-end lincs,

Extremely long dead-end lines are located in the following arcas:
* 13,800 feet of 8" pipe on Grant Street from 10th Sireet S.E. to the industrizl park
on Prairie Drive S.W. and an additional 1200 feet to Union 76 Truckstop.

* 1600 feet of 6" pipe on Lincoin Street N.E., 3rd Street N.E., and 4th Street N.E.

* 1800 lect of 4* pipe to the cemctery.
* 1900 feet of 8" pipc on Brick Street S.E.

The approximately 26,500 {ect of 8" transmission {ine from the water plant to the city is a
singlc pipeline that exhibits some of the same characteristics as a dead-cend line. Since only
one pipe is present along this route, a major break in the line could disrupt service,
paritcularly il the break occurs between the ground storage rescrvoir and the city. The
reliability of watcr service to the entire cily is compromised anylime a break in the line
oceurs.

Many other dead-cnd pipes arc present but involve short lengths of pipe or scrve less critical
arcas.

Fire Hydrants

There are 76 fire hydrants in the Bondurant distribution system. Twenty-four of the older
hydrants are two-way, 1.e. have two 214 nozzles. The remaining hydrants arc three-way, and
feature a 4" nozzle along with two 24" nozzles. The three-way hydrants are typically the
newer hydrants in the system.

Valves

There are more than 70 vaives that have been identified in the distribution syslem excluding
valves on [ire hydrant leads.
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Section 5

Water System Modeling

General

A detailed hydraulic analysis of the existing Bondurant water distribution system was
conducted using a computerized simulation technique to analyze pressure and flow in the pipe
network.  This simulation technique provides a means of determining the adequacy of the
waler distribution system 1o meet both present and future needs. The analysis was performed
using the University of Kentucky “Computer Program for the Analysis of Pressure and Flow
in Pipe Distribution Systems,” or “KYPIPE" developed by Don J. Woad. This model has
becn widely used und accepted by consulting engineers and utilities nation-wide as a valuable
tool for pipe network analysis.

‘The characteristics of the Bondurant water system were used as input to the computer madel.
They include length and diameter of water mains, pipe roughness coefficicnts, ground surfacc
elevations, and sources of supply and demand, The location of water demands throughoul
the system were determined from city billing records. Projected water use was added 1o new
development areas as identified on the development plan. These data, in combination with
the generaiized computer program constitote a mathematical model of the Bondurant watcr
System.

The performance and adequacy of the distribution system were evaluated by modeling
maximum day demand, peak hour demand, maximum day plus firc demand at various points
in the system, and storage refilling. As deficicncies in the system were identificd, the model
was uscd to evaluate possible modifications (o the system. These included adding booster
pumps, storage lanks, and watcr mains that will be required to scrve the Bondurant water
system during peak water demand periods, Numerous computer iterations were required to
asscmble and collectively test the various modilications. The results of these evaluations are
presented in Section 6 of this report.
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Data Requirements

SCI gathered and analyzed available information 1o conduct the distribution system study.
A number of items are presented below as assumptions, data sources or lechniques of analysis
that were incorporaled into the model and used as the basis for the modeling effort.

Yater Distribution System Mapping

A 17 = 200r seale watcr distribution system map was provided by the Cily of Bondurant.
This map was supplemenied with water system information shown on design drawings for
new developments in the city. Together, this information shows the location and size of
all pipes and the locadon of all valves, fire hydrants, storage and treatment/pumping
facilitics in the sysiem. All water sysiem information was transcribed by SCI to CADD
generated base maps which can be made to any scale.

Topographic Mapping

USGS 7.5 minute quadrangle topographic mapping with 19 elevation contours was
utilized for the area serviced by the Bondurant water system. Lintited 1opographic data
was available from design drawings of various utility projects throughout the city to
supplement information on the USGS map, These maps provided pround surface
clevations required for this study.

Water Use Data

Allocation of watcr demand throughout the communily was accomplished with
information supplied from the City of Bondurant billing records. Billed water use for
1993 was allacaled on an average daily use basis according 1o customer account address.
This allocation permitted actual water vse to be assigned to specific distribution system
locations in the computer model.

The allocation of water demands was used to analyze the existing distribulion system'’s
response to the current average day demand conditions. The analysis provides a baseline
of cxpccted system pressures under average operating conditions.  The magnitude and
significance of lowered system pressures under design operating conditions can more
casily be assessed when compared to this bascline condition.

All existing system demands were “scaled up” to account for unaccounted-for water and
to represent cxisting maximum day and peak hour demand, vonditions, respectively. Fire
demands were located in the model at their actual locations. The response of the
distribution system under the influence of individeal lire events when the system was
expericncing a maximum day demand condition was evaluated.

Another form of water demand is the [low rate required to [ill storage tanks. As one of
the most stringent tests of the distribution system, the storage refilling analysis imposcs
a large localized demand on the distribulion system at the elevated and ground tanks as
these tanks are being filled alter a maximum demand day during which a major fire has
occurred. It is assumed that the tanks are filled during the nighttime hours when normal
demands have decreased. The tanks arce [iled with water pumped by the high service
pumps.

The anticipated growth in water demand through the design period was allocated on the
madel 10 areas ol new development. The totai quantity of unaccounted-lor water was
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assumed to remain constant through the design year. The future system was then
cvaluated under projected peak hour demand and maximum day plus individual [irc
events.

Storage

The operating level of the clevated storage tank varies rapidly with varying demand and
pump operating conditions due to its small capacity. For both average and peak
operating conditions, the clevated tank water level was assumed to be maintained at about
10¥ below overflow. For a maximum day plus fire condition, the elevated tank water level
was set near the bottom of the tank to simulate a depleted storage condition during the
tire. Water level in the ground rescrvoir was maintained at a nearly full condition duc
1o its large voiume.

Pump Operating Conditions

Operating curves for the three high service pumps located on N.E. 86th Avenue arc not
available from the city, These pumps were simulated in the computer model as constant
pressure points of input. In this way, flow {from Lhe variable frequency drives on the
pumps is simulated by maintaining a constant hcad selected as typical for the modcled
operating conditions while flow varies in response to demand. Pumps at the water piant
are single speed and are modceled according to operating curves provided by the cily.

Pipe Roughness CocfTicients

The Hazen-Williams “C™ factor is a cocfficicnt used as a mcasurc of intcrnal pipc
roughness. The “C” factor can vary depending on the age, material, and condition of
each pipe. Variable "C" factors can be input to Lhe computer when basic characteristics
such as age and pipe malerial are known. These values are then adusted throupgh model
calibration proccdures once flow and pressure data from field survey are known.

Literature “C” values are uvsed as imitial data values input to the computer model
Table 3-1 presents typical “C” values that can be expected in a system for various
matenals and ages of pipe. Values of “C™ greater than those shown on Table 3-1 should
not be encouniered in a pipe sysicm due to the inherent deterioration of pipe with age.
The average trend “C" values arc representative of average results from actual “C”
determinations conducled on npumerous distribution systems over a 25 year period as
reported in the literalure,

Pipe roughness factors representing the average trend values shown on Table 5-1 were
input to the computer model prior to calibration, Generally, ashestos cement, ductile
iron, and plastic pipe has been installed in the system, The policy in cecent years is to
install plastic pipe exclusively in newly developed arcas.

Model Calibration

Numerous checks were made to calibrate and verily the model by comparing computer
output data with actual hydrant flow measurements that were conducted throughout the
Bondurant water system on February 17, 1994, and general flow test data provided by the
city (see Table 5-2). The cxact conditions at the time of cach test; i.c., water level
elevations, pump operation, and demand conditions, werc supplied as input to the model.
Close agrecment between the ficld conditions and the computer modeling results were
achieved in most cases. The computer model was considered calibrated when an
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Table 5-1 Hazen-Williams “C” Factor

“C" Faclor
Pipe Material Maximum . Average Trend
Cement Lined Cast or Ductile Iron 130 115
Plastic 150 120
Asbestos Cement 140
Cast [ron, Unlincd
10 vears old 110 a5
15 years old 105 87
20 years old 100 &0
30 years old 90 68
40 years old &0 50
=40 years old 0 55

Source: Stanley Consultants, Inc,

adjustment to pipe friction factors resulted in close agreement between the teld data and
computer outpult,

One Jocation where good correlation between test and model results could not be
achieved initially was along Fourth Street N.E. between Grant Street and Lincoln Street
N.E. Actual hydrant flow test resvits were input into the compuler model generating
extrcme nepative pressure conditions. It was determined through this calibration effort
that the map showing 4"diameter pipes on Lincoln Street, Third Street NLE., and Fourth
Street N.E. was incorrect. Excellent correlation occurred when these 4% diameter pipes
were changed to the correct size of 67,
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Table 5.2 Hydrant Flow Data™

Pressure Tank Levels
-l;;ttu-r::_ﬂrl;i-n-g- Hydrant T Discharge
Test Hydramn Test  Test Flow  Elevated Ground Boostcr Pump Pressure
Ne. Location pai psi apm f ft  Operation psi
1 4th & Lincoln 39 27 -- 14-18 33 #2 & #3 Full, T
#1 Variable
4th & Grant - - 631 14-18 33
2 Painc & Patterson 38 12 - 12-18 325  #2 & #3 Full, 70
#1 Variable
Paine (SW end) - - 605 12-18 325
-3 Blaine & 2Znd 40 9 - 12-18 32 #2 &4#3 Ful, 70
#1 Variable
Alpha & Blaine - - 400 12-18 32
4 80th & 94th'd 50 0 - 1418 33 #2 & #3Full, 65
#1 Variable
94th west of Hwy 65 - - 813 14-18 33
h] Grant N. of 10th 50 26 -- 14-20 32 #2 & #3 Full, 68
#] Variable
Grant & 10th - - 621 14-20 iz
] Oleson & 13th 43 23 .- 32 #r & #3Full, 67
#1 Variable
Oleson ncar Hwy 65 - - 830 - 32
7? At Central Printing N. 52 42 - 16-20 31 #2 Full, #3 60
of Hwy 65 Wariable
Prairie @ Trucking Co. 40 13 - 16-20 31
Prairie @ Hwy 65 - - 475 16-20 k] |

1) Hydrant fow tesis conducted 2/17/94,
12} variable and unsteady readings during test,

Source: Stanley Consultants, Inc.
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Section 6

Distribution System Analysis

General

The present study evaloates the performance of the distribution system from the high service
pumps out into the pipe network.  Storage, high service pumping and the pipe network arc
included. An evaluation of the weil system and water ireatment [acilities was not conducted
as part of this study.

A detailed analysis of the Bondurant water distribution system was performed using the
computer simulation technique described in Section 5. Characteristics of Lthe existing system
were input to the modei that describe the existing pipe network, pumping and storage
[acilities, and water demands,

The distribution system evaivation was completed by first identifying distribution system
appurtenances (fire hydrants, valves, cte.) that are not [unctioning propery and thus inhibit
routine operation and maintcnance of the system. This was followed by simulation of
maximum day demand, peak hour demand, and storage rcefilling conditions for the existing
syslem to identily potential weaknesses in the piping network under current and design
demand conditions. This phase of the analysis also included eliminating major existing dead-
end pipelines by localing new pipclines to close loops.

Additional analysis included simuiation of nine fire events at individual buildings occurring on
the design maximum demand day. This allowed quantilying available tire flow and identified
arcas not meeling established design criteria. As system improvements were identilied, they
were added to the model cumulatively,

Once the near term improvements to the existing system were identified, the analysis was
repeated for future development conditions to design year 2015, These analyses incorporated
projected water demands and additional tire demands in those arcas where new development
is cxpected. A future water system development plan can then be prepared that outlines
major distribution system improvements needed as development progresscs.
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Near Term Distribution System Improvements Evaluation Criteria

Figure 6-1 (seec pocket in back) shows the type and location of all recommended near term
distribution system improvements. Near term impravements are necessary Lo bring the entire
system up to Statc and wndustry standards and satisfy the design criteria cstablished for this
analysis. It should be recognized that individual near term improvements have been
recommended to correct specific deficiencies in the system. A number of improvements are
recommended to provide satisfactory service under normal peak operating conditions and to
increase the water supply to certain areas of the distribution system under very localized and
severe demand conditions (fire demand). Other improvements are recommended to maintain
integrity and allow basic operation and maintenance of the distribution system.

Near term distribution system improvements are recommended to satisfy certain operating
standards or critcria as {ollows:

System Integrity

Improvements necessary Lo improve the basic integrity of the distribution sysiem, achicve
a satisfactory level of opcration and maintenance, and promote public health. These
improvements normally consist of installing new hydrants and valves, repairing
malfunctioning hydrants, valves, and other appurtcnances. Repairs on deteriorated
storage reservoirs and pumping stations, when required, are considered System Integrity
improvements. No attempt to dircctly increase water supply within the service area is
intcnded with these improvements. They are typically improvements that correct
deteriorated conditions on existing facilities or correct unacceptable operating conditions
such as extreme levels of pressurc,

Normal Service

Water system improvements required to maintain a minimum jevel of service during
maximum day and peak hour demand conditions. The water systcm serving arcas
experiencing diminished water pressure during norral demand conditions is greatly
improved by installing Normal Scrvice improvements.

Fire I'low

Whatcr system improvements (and associated appurtenances) needed to provide sufficient
water supply to specific locations during a design [ire event. Although these improve-
ments were not necessary to meet existing or design maximum day or peak hour demand
conditions, the overall hydraulic characteristics of the distribution system will be greatly
improved once Fire Flow improvements are installed.

Storage Refilling

Water mains and associated appurtenances needed to refill the storage rescrvoirs quickly
after their volumes have been depleted from unusually high demands, Storage refilling
normaily occues during the night time hours when demand is lowcest.

Close Loop

Water main improvements (and ussociated appurtenances) needed to close significant
extsting dead-end lines and provide satisfactory waicr service to all customers under
normal and peak demand conditions. These improvements are important [or increasing
relfability to areas of the system that currently have a high nisk for interrupted service due
to breaks or excessively low pressure if an unusual demand is placed on the system.
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Near Term Distribution System Analysis

Ncar lerm improvements for the distribution system are discussed according to their type in
the following paragraphs. Figure 6-1 shows the location of recommended improvements.

System Integrity

City personnel indicate that the fire hydrants and valves in the syslem are in generally
good repair. There are no known deteriorated fire hydrants in the system.  All valves
were exerciscd two to three years ago. Only a couple of deteriorated valves are teported
in the system.

It is important that the city develop a routine program of flushing firc hydrants and
exercising valves. Hydrant flushing should ovcur cvery year. Flushing serves two
functions. The first is to [ush dirt, debris, mineral deposits, and other sources of
potential water quality problems from the pipes. Opening or “cxercising” fire hydrants
provides city personnel with valuable information on their physical condition. Any
hydrant found defective can be identificd and rcpaired.

Exercising valves on a routine basis is a vital maintenance function. This task should be
conducted on a yearly or every ather year basis. Valves found to be inoperable or to be
malfunctioning should be identified and repaired. Without properly operating valves, it
hecomes extremcely diflicnlt o isolate a section ol water main while repairs are being
made.

Of the approximately 76 fire hydrants in the system about 24 representing 32 percent arc
of the two-way variety with 2 - 2%2" outlets. They are typically the older hydrants located
in the central portion of the city. These hydrants lack a pumper outlet {47} that allows
a pumper truck to connect directly to the hydrant. It is good practice to phase out these
old two-way fire hydrants and replace them with new three-way hydrants.

According to “Ten States Standards,” hydrant spacing may range from 350 to 600 feet
depending on the area being served but a hydrant should be located at cach streot
intersection. It is recommended that hydrants not be spaced (urther apart than this in
huilt up areas so mains can be adequately llushed and lo provide appropriate fire
protection.  Pipclines in undeveloped areas must have fire hydrants added once
development occurs in the area as long as there are currently adequate fire hydrants for
flushing. It is recommended thal new fire hydranis be installed at the nine locations
shown on Figurc 6-1 to eliminate long pipe runs without lire hydrants.

Ficld inspection of the elevated tank and the ground storage reservoir show that they are
in generally gond condition. The clevated tank was last painted in 1990 and shows no
sipns of deterioration. The ground reservoir was last painted about 1988 and is showing
some deterioration in placcs. The interior condition of thesc tanks is reported to be good
hased upon recent inspections.  City officials should menitor the internal and external
condition of these tanks on a routine basis (once per year) and make repairs or repaint
A8 NCCessary,

The Bondurant watcr system is comprised of a single pressure zone. The service area
south of N.E. 86th Avenue is relatively (lat with an approximate 50° elevation difference
hciween the highest (980 fect) and lowest (930 leet) elevations. This results in a
maximum pressure differential of 22 psi ducing static conditions.
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The pipeline between the water plant and the ground rescrvoir traverses some rclatively
hilly terrain. There is an approximately 140 foot differcnce in elevation between the
lowest (830 [cet) and highest (970 feet) ground along the pipeline route. Services located
on this pipeline are subject to excessive pressurc in the low areas since thesc areas are
considerably lower than the rest of the service area within the city limits. Damage to
homeowners' water heaters and other fixtures have been reported due 10 pressure in
excess of 100 psi. It has also been reported that some homeowners have purchased and
installed pressure reducing valves on scrvice lines to reduce problems associated with high
pressure.

High pressure can lead to an increased incidence of leaks and breaks in the distribution
pipelines and can be difficult to deal with at the tap. Ways to reduce this pressure 10 a
more desirable level of under 70 to 80 psi should be considered. There are three
alternatives that the city may consider for dealing with the high pressure.

* The city may do nothing to decreasc the high pressure in the system. Current
operating conditions are maintaincd with this option. This option accepts the
problems associated with excessive pressure. No capital costs are associated with
this option but high maintenance and customer complaints can be anticipated
when compared with a low pressure condition.

» Olfer pressure reducing valves or sugpest their use to individual customers who
would like to have lower service pressure and do not currently have pressure
reducing valves, This option takes no action to reduce water pressure in the
distribution mains.

* [Install pressure reducing valves on the branch pipelinegs that serve customers that
cxpericnce cxecssive pressure.  Implementing this option would not reduce
pressure in the main 8% diameter pipeline between the water plant and the
ground reserveir, bul it would improve the pressure situation for the majority of
customers experiencing excessive pressure in the area. For those customers whose
scrvice line is connected directly to the 8% water main, the city may offer pressure
reducing valves to individual customers who would like lower pressure in their
homes.

It is rccommended that the cily implement the third option and nstail pressure reducing
valves on cach branch pipeline and at individual services where requested.

Many of the pipelines in the older portion of the city arc 4 diameter. A number of
these water mains have five hydrants installed on them. According to IDNR standards
pipelincs smaller than 6" in diameter cannot be used for lire proiection. There are at
least cipht fire hydrants {ed by 4 diameter pipes that do not mect this criteria, including
adjacent to the high school. The city should consider phasing out 4" diameter pipes on
main streets by replacing them with larger pipes, preferably 8% diameter pipes. Since the
presence of 4" diameter pipes causes serious fire llow deficiencies, many of these pipes
and fire hydrants will be replaced with larger diameter pipes as part of the near term plan
for improvements to meet normal and fire flow conditions, described later in this report.

Two problems related to the integrity of the system cxist with the pump control system
that was identificd by city personnc] and investigated by SCI. The first problem is rclated
to pump operalion at the ground reservoir, A single booster pump operates when the
two valve assembly js positioned to allow water from the ground reservoir baoster pumps
io flow to the city and back towards the water plant. Two and even three pumps lurn on
when the two valve assembly 13 positioned to allow water to flow to the city only. This
showid be a lower flow condition and require a smaller pump cutput than the other two
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valve asscmbly position. This situation has occurred for approximately 12 years according
to cily personnel,

During the evaluation of the control relay logic diagrams, it was noticed that there were
pancl lights at the boostcr station control panel to indicate the (low direction of the two
valve assembly. Neither of these lights were lit, City personne! indicaled that cams within
the valve actuator were not positioned correctly, causing the invalid indication. Since the
valve actuator is driven electrically, the end of (ravel has to bc monitored in order to
inlerrupt the open or close signal to the motor. If the vaive indicator limit switchcs are
not properly positioned, it may be possible that the end of travel limit switches are
likewise not set properly. [If the limit switches are set past end of travel the actuator
motor could burn cut. If they are set before the valve disc is [ully seated the valve will
not close completely and there would exist another path [or watcr flow. Recirculation
into the ground reservoir through the partially open valve would occur.

With the information that was avaifabla as a troubleshooting aid, it would appear that this
is iikely the problem. The valve assembly linkage should be disconnected and the valve
manually moved to end of travel. The end of travel and open/close limit switches should
be st for both divewsion posilions and the pump operation tested to see if the problem
is corrected.

The second control problem rclates to the oculdated Autocon and relay logic control
system,  According 10 cily personnel the control system is old and replacement parts and
service are difficult to get. The system should be replaced with a Programmable Logic
Controller (PLC) at both the ground rescrvoir stalion and the water plant,

The existing variable speed pumps at the booster statien are adjusted via a potentiometer
on the end of a camshall that is positioned by pulse output from the Autocon system.
If more than onc pump is required to operale, the cxisting system causes onc pump to
operale at full speed and throttles the remaining pump. This is not the recommended
modc of operation for variable speed pumps. When two or more pumps are in operation
at reduced speeds, they should ail operate at the same reduced speed in order to equally
contribute 1o header pressure and tlow for the same size pumps.

Cily personncl stated that if variable speed pumps are kept. then replacing the existing
variable speed controllers with modern solid state unils is desired. These new units would
be incorporated into the PLC controlicr system via a standard 4-20 mA signal loop.

Because the water treatment pumping system is not manned and since there are existing
conlrol pancls with control and monitoring devices that arc still opcrational, this
cquipment should rematin as is. Therefore, all existing devices would be incorporated into
the new control logic system.

A single 87 diameter pipeline is located between the ground reservoir and the main
portion of the distribution sysiem at Lincoln Strect N.E. and Second Strect N.E. This
pipeline is nearly 8800 {feet long and is the city’s only link to signiticant storage. Anylime
this pipc would break or be out of service for any reason, the city s cui off from its
sourec of supply. From a reliability and system integrity perspective this is an undecsirable
situation, There are two alternatives to correcting this situalion. The first is to provide
new large capacity effective storage in the system, preferably in the form of a new
elevaicd tank in the city. The second is to instail a second iransmission linc between the
ground reservoir and the distribution system parallel 1o the existing 8 diameter pipeline.
Either of these improvements would provide necded reliability for the system. Since new
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elevated storapge is required in the system for other reasons, this improvement is
recommended as a near term solution for increased reliability as weil.

Historical pressure readings throughout the community shows that normal pressure under
low (low conditions arc typicaily low. IDNR standards require system pressure to be
maintaincd above 35 psi under all normal and peak flow conditions except tor fire flow
conditions. Pressure readings taken at fire hydrants by city personnel and Stanley
Consultants show normal pressurc as low as 35 psi. Most normal pressures in the city are
between 40 and 50 psi with some arcas near Mud Creek experiencing pressure up to
abuut 55 psi,

Since the desirable normal working pressure of a system should be around 60 psi
according to IDNR design standards, the Bondurant water system is ¢xpericacing a deficit
of approximately 15 to 20 psi during normal cperating conditions. The lower than
desirable pressure is caused by the hydraulic grade line being established at too low a
lcvel. There is no information on the exact overfiow level of the elevated tank. However
results of past pressurce tests taken throughout _lhc,;ystcm indicate that the water level in
the clevated tank is maintained at clevation 1060+ feet. This level is considerably lower
than what is believed to be an overflow elevation of appmmmalclx 1090 féet. To raisc
the hydraulic grade line by 15 1o 20 psi, which is a more desirable” operating level, the
waler level in the clevated tank needs to be 35 to 45 feet higher. This action requires
the existing elevated tank to be replaced with a taller tank with an overflow level of
appmxtmatel{r 1105 féct

Onee a taller elcvatcd tank is constructed, the high service pump head must be increased
to produce a sufficient hydraulic grade to fill the tank. According to nameplate
information, the cxisting pumps af the ground reservoir currently produce 102 feet of
head at an optimum output of 350 gpm. Since the pumps arc located at approximate
ground elevation of 967 feet, the total optimum hydraulic grade line established by these
pumps is approximateiy 1069 feet or 44 psi. Considerably higher pressure is experienced
at the pump station as the pumps run up on their operating curves, pump less water and
run inefficiently. The likely solution is to replace the three existing pumps with three new
pumps sized lor the increased hydraulic head, With a new large capacity clevated tank
in the system, new pumps can be constant specd instead of the varable specd pumps that
arc currently being used. The pumps would operate off the water level in a new elevated
tank. However, the cxisting pumps should be examined to see if the impellers can be
replaced to zllow for the higher pump head conditions to be achieved.

Normal Service

The existing distribution system was tested under maximum day and peak hour demand
conditions. Under these demand conditions system performance is marginally acceptable.
Considerable pressure is lost (23 psi) between the high service pumps and the clevated
tank during peak demand conditions. Computer analysis shows that the clevated tank
contributes a llow of approximateiy 175 to 200 gpm during peak hour conditions. Since
ncar peak conditions can persist for two or three hours, most of the volume of the
clevated tank can be drained during this period. This situation underscores the problem
of the small volume ol this tank and the need to repluce the tank with a larger tank or
add a sccond elevated tank to the system.

Fire Flow

The ability to meet required fire demand most anywhere in the city is severely deficicnt.
Two basic problems exist that prevent the system from delivering adequate fire flow.
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There is a seriously undersized elevated tank and numerous water mains are 100 small to
carry tire (low and do not meet the IDNR criteria.

The clevated tank, with a capacity of 30,000 gallons, will be completely drained by a
design firc cvent in under 23 minutes, cven with lwo booster pumps operating at full
speed.  Since a design fire event lasts for two hours, the clevated tank has enough
capacity to contribute flow flor fire fighting purposes for only 19 percent of the duration
of the (ire. This best case scenario assumcs that the clevated tank is (ull al the beginning
of the {irc and the booster pumps are opcrating at their full rated capacity. The small
clevated tank is clearly an unacceptable situation from a fire [lighting perspective.
Additional effective storage is required in the systcm and is best provided with new
elevated storage. Location and size of a new elevated tank is dependent on several
factors including:

* Location near major fire demands.
* Location where stabilizing hydraulic grade line is required.
* Location near future growth and where large firc demands arc anticipated.

* Location where flow into the main portion of the system can be accomplished
cflicicntly.

» Size determined by factoring volume needed for operating storage, storage to
meet required fire flow, volume needed in reserve to insure reliability during an
emergency, and volume nceded to meel [uture development necds.

The firc flow analysis incorporaled the location and sizc critcria into the decision making
process. It was determined that lwo good locations exist for the new elevated tank. One
is located on high ground along Highway 65 ncar Lineoln Strect S.E. An alternate site
is on high ground along Highway 65 near the industrial park. For cither location to work
a major transmission main {12*Q) is necessary te interconncet the clevated tank with the
existing pipcline on Grant Street. Other pipelines are necessary 1o meet specific fice (low
conditions and are discussed individually below,

The Bondurant-Farrar High School currently has 4% and 6% diamcter water mains located
adjaccnt to the front of the building on Garficld Strect. With a required fire demand of
1900 gpm, the computer analysis shows that 340 gpm can reach the Gre hydrants at the
high schooi. This represents 18 percent of the [ire (low required al this site. It is
essential thalt major pipeline improvements be located (rom a major source of water to
the high school. This requires that the 12" diameter pipeline that is recommended
between the site of the new elevaled tank and Grant Street be extended nerth on Grant
Street to 8.W. Fourth Strect and west to the high school. A 12" interconnection between
Cirant Street and Oleson Drive S.E. and a 12* pipeline between Lincaln Street S.E. and
Grant Street is recommended ta improve overali Hlow distribution to the older portion of
the city including the high school during fire flow conditions. Under existing hydraulic
grade conditions approximately 2100 gpm can be provided to the high school when these
pipeline improvemenis arc in place. Approximately 1750 gpm is contributed {rom the
ncw elevated tank with the remainder from the high service pumps and cxisting elevated
tank if the exisiing clevated tank remains in place. As a practical matter, the volume in
the existing elevated tank would drain quickly during the carly stage of the fire forcing
all the water to flow from the new elevated tank and booster pumps as the fire event
continues. With an increased hydraulic grade line by instaliing a new elevated tank and
abandoning the existing elevated tank, even higher fire Mows to the high scheol can be
expected,
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The farmer’s elevator with a required fire fow of 2000 gpm is the largest fire demand in
the city. Computer analysis shows that 1740 gpm can reach the area of the elevator.
However, approximately 1300 gpm would be contributed from the existing elevated tank
which would drain in 23 minutes. With all the pipeline improvements described above
[or providing fire flow to the high school, plus an extension of the 12* diameter pipe from
the high schoo! to Grant Street and north to Second Strect then cast on Secand Strect
N.E. to Lincoln Strect N.E., marginally acceptable [ire flow can be provided at this
location if the present hydraulic grade line is maintained. Over 1800 gpm can be provided
to this localion under existing head conditions when the existing elevated tank is removed
from service as it would be after it is drained during the inilial period of the fire. It is
anticipated that the fire demand can be met when increased head conditions are provided
by the new clevated tank.

Required fire flow at Diamond Crystal located at 8th Street N.E. and Second Street N.E.
is 1500 gpm. The location is between the ground reservoir/booster pump station and the
existing elevated tank. Flow to this location is influenced by the abiiity of the water
systemt 1o deliver water through pipes located on 80th Street N.E. and Second Street N.E.
from these sources of supply. Marginally acceptable fire flow can be achieved during
existing hydraulic grade conditions at Diamond Crystal with two booster pumps operating
at full speed and either the existing or new elevated tanks in operation and a new 12*
diameter pipe in place from the site of the new elevated tank to Second Street N.E. and
Lincoln Street N.E.. However, improved hydraulics to Diamond Crystal will oceur with
an inerease in hydraulic prade line created by the new elevated tank, a new pipeline on
Paine Street S.E. (extended), and with recommended future system improvements
discussed later in the report.

Fire flow to the American Legion building is severely limited by the 4* water main
located west of Grant Street on First and Sccond Streets N.W, This new building would
be better served if a new 8* pipeline is installed along Second Street N.W. from Grant
Street to Blaine Street N.W. where it can conppect (0 an existing 8% pipeline.

The remaining required fire flows in downlown Bondurant can be met once the 12*
pipeline and elevaled tank described above are in place. This includes the 600 gpm
demand at Lewis Tool & Dic located at 1008 Second Street N.E. and the 550 gpm
demand at Accurate Auto located at 108 N, Main.

Firc flow at Cenlral Printing located at 1500 S, Garfield can reach approximately 800 gpm
with no improvements in place. Once the new 12* diameter pipeline and elevated tank
improvements are in place, fire {low to this location will exceed 3500 gpm.

Fire [low to the indusirial park on Prairie Drive and nearby Hulcher Complex on 62nd
Avenue N.E. is currently seriously deficient. Available (low is approximately 400 gpm at
the industrial park and 2 little higher at Hulcher with the existing system. Since required
fire flow at D&J Transler is 1500 gpm and 750 gpr at Hulcher, there is a 1100 gpm and
360+ gpm deficit, respectively. By installing a new 12" pipeline between the industrial
park and Grant Street and locating the proposed clevated tank along Highway 65 at
cither of the proposed locations the problem with deficient Hows will be eliminated.

Computer analysis shows that available flow 1o Union 76 is a litlle more than 400 gpm
with the existing system. An increase in available flow to over 90 gpm can he anticipated
with the new elevated tank in place and the 127Q) pipe in place between the elevated
tank and Grant Street and using the existing hydraulic grade line. With an anticipated
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fire demand ol 1400 gpm, the available fire flow is still deficient by approximately 500
gpm with these improvements in place,

The addition of a 107 pipeiine paraliel to the existing 8* pipeline to Union 76 from 62nd
Avenuc N.IL, increases flow to a marginally acceptable level of approximately 1300 gpm.
IC greater fire flow is needed at Union 76 or by new development that may occur near
Union 76, additional pipeline improvements should be considered including a new 12”
pipcline on Grant Street between Highway 65 and 62nd Avenue N.E. or along an
alternate route,

Sforage Refilling

Computer analysis shows that the process of refilling the proposed clevated storage tank
is significantly improved when an 8” pipeline is installed between the ends of two dead-
end pipes on Paine Street. This new pipeline is also needed to increase reliability by
providing a second route for water to flow into the city from 80th Street N.E.

Eliminate Dend-End Mains

According to IDNR design standards, dead-cnd mains shall be minimized by looping
mains whenever possible. The Bondurant watcr system is characterized by some
extremely long dead-end pipes which are identilfied in Section 4. It is important that
these dead-end lines are eliminated by forming loops to improve reliability and flow to
these arcas. Each of the long dead-end pipelines except for the pipeline to the cemetery
will be eliminated by installing improvements described above. The dead-end pipeline to
the cemetery will be looped as part of internal Meadowbrook development sometime in
the future.

Siziag of New Elevated Tank

The size of a new clevated tank is dependent on several factors including requirements
for operating storage, fire storage, and reserve storage. Opcraling storage is considered
as thc amount of water in the upper poriion of the tank thal uctuates with changing
demand and pumping conditions, The level of water in operating storage is used to
provide the normal hydraulic grade line and control operation of the pumps. It is
recommended that up to 10 pereeat of the total capacity of the tank or 25000 to 50,000
gallons be allocated. The amount of fire storage was determined by compuler analysis
with 210,000 gallons being the maximum amount required to cxisting fire demands.
Higher fire storage quantitics could be required when future development occurs,
particularly when industrial-lype businesses locate in Bondurant.  Because of the long
distance and single pipeline between the source of supply and the distribution system, il
is good planning to provide a basc level of storage equivalent te one average day demand.
This will provide reliable watcr service to the community in a situation where the ground
storage reservoir i taken out of service [or any reason for up o one day. According o
Table 3-2, storage volume equivalent to one average day demand in 2015 is 277,000
gallops. [t is recommended that a 500,000 gallon clevated tank be installed to
accommodate current and future storage needs.

Future System Analysis

The City of Bordurant is expected to grow to over 3000 people by the year 2015, Along with
this growth in population, commercial and industrial development is expected,  New
improvements will be required to provide reliable water service 1o all developing arcas, These
impravemenls are shown on Figure 6-1 and arc discussed in the [ollowing paragraphs.
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Water supply is currently pumped from the water plant to the ground storage reservoir
located en N.E. 86th Avcnue. Although the pipeline has adequate capacity, reliability of this
setvice between the water plant and the ground reservoir is greatly improved by installing a
second pipeline. This pipeline can be installed along one of two possiblc routes. It can be
installed parallel to the existing 87 pipeline on N.E. 94th Avenue and 80th Street N.E. or
along Highway 65 and N.E. 86th Avenue. It is recommended that the pipeline be 10~ in
diameter to handle increased flows, faster ground reservair filling times, and reduced head loss
between the water plant and the ground reservoir.

Another location where reliable service to the community is being compromised is belween
the ground storage reservoir and the distribution system at Second Strect N.E. and 80th
Strect N.E. There is currently a single 8” diameter pipeline that feeds the city from the
pump station. Aithough the recommended near term improvements plan calls for a large
capacity clevated storage reservair to increase reliability to the city, the single pipeline from
the ground storage reservoir provides no redundancy for supplying water to the city from the
ground rescrvoir.  Additionally, high head losses due to friction are currently being
experienced in the 8% diameter pipeline that limits the flow of water through this pipeline
during a lire flow event and causes the high service pumps to pump high on their operating
curves. It is recommended that a new 127 diameter pipe be installed between the ground
storage reservoir and the distribution system.

Other pipeline improvements shown on Figure 6-1 are needed to bting water service to
anticipated devclopment areas. They include 12* diameter pipes on N.E. 80th Street and
N.E. 70th Avenue to provide a saurce of supply to anticipated residential development in the
arca. Twelve inch diameter pipes are planned west of Highway 65 on N.E, 70th Avenue and
south of N.E. 70th Avenue to provide water service to future industrial development, A 10*
loop is planned [or residential development east of Grant Street and north of Fourth Strect
N.E.

‘The future system pipeline improvements shown on Figure 6-1 represent trunk lines required
to form major loops in the anticipated development areas, Other smaller size pipelincs may
be necessary to distribute water and provide water service to specific locations in the
development arcas, These pipelines are not shown on Figure 6-1. Their exact size and
location will need to be determined as devclopment takes place.

The Southeast Polk Rural Water District has made some preliminary inquiries regarding
purchasing water from the cily or sharing water system facilities such as an elevated iank for
the mutual benefit of both systems. No definite time frame for implementing thesc proposals
has been developed at this time. However, the city should encourage further discussions with
the Southeast Potk Rural Water District to determine if the proposais are feasible and can
provide benefit to the citizens of Bondurant.

The City should recognize capacity limitations of the existing water plant when considering
selling water to Southcast Polk Rural Water District or as development continues in
Bondurant. The water plant, which is designed 1o produce a maximum of (.5 mg could reach
its capacity when a significant number of new water users are added to the system. It is
recommended that the City conduct a study to evaluate treatment plant capacity within the
next five years o prior 10 any major increases in water demand during that period. The study
should focus on expanding the capacity of the water plant and feasibility of a connection to
the Des Moines Water Works and abandoning the City's water plant.

The recommended near term improvements plan discussed in this water distribution system
report would be compatible with a Des Moines Water Works connection, if such a connection
were recommended as the desired water source sometime in the future.
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Section 7

Recommended Water
System Improvement Plan

Generai

This part sumnmarizes the results and conclusions from the analysis of the Bondurant water
system and presents a recommended plan and cost for upgrading the system. The
development plan has been preparcd for the design year 2015. The hydrauiic performance
of the water distribution system was analyzed using the “XYPIPE" computer modcl
Individual recommended improvements werc evaluated using this modeling tool, Each is
categorized by the type of problem Lhe recommended improvement s intended to correct.
In this way, a program to implement specilic capital improvement packages can be considered
according (o need and the financial resources of the Cily of Bondurant. Figure 6-1 prescats
an averall plan of new water system {acilitics to be constructed through 2015.

Section 2 of this report presents an overvicw of the design criteria vsed to evaluate the
Bondurant water system. Most of the crileria arc provided by Jowa Department of Natural
Resources desipn standards supplemented with criteria from other sources.

An cvaluation of the water system based on IDNR design criteria and other operationai
factors indicate that many serious deficiencies exist. They include:

+  Extremcly long dead-end mams oceur diminishing reliability and service to customers
located on those lincs.

* The cily itself is located on the end of an extremely long single transmission line from
the ground storage reservoir.  Little effective storage volume is present in the city
which subjccts the cily to lost water service if the transmission line is taken out of
service for any length of time.

* Extremcly poor fire flow (o scveral locations including the high school, the industrial
park, Hulcher, Union 76 Truckstop, and other locations currently exists.

* The exisling elevated tank with a capacity of only 30,000 gallons does not have
suflicient capacity to provide much more than a minimal contribution during a fire
and poor aperational control during normal scrvice.
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* Many of the pipelines in the older, central portion of the city are 4% in diameter,
These pipes arc too smail to meet IDNR criteria for camrying fire Now and their
presence in the Bandurant water system seriously diminishes the ability of the system
to convey water during peak and [ire demand conditions.

*  The relay logic control system is old and outdated, Water system personnel indicate
that replacement parts and service are difficult to get. The reliability and integrily of
the entire water system is jeopardized by equipment that is difficult to maintain.

* There are currently many locations in the older, central portion of the city that do not
have caverape by {ire hydrants. According to IDNR firc hydrants should be provided
at each strcet intersection with spacing ranging from 350 to 600 feet depending on
the area being scrved. In downtown areas it is good practice to provide hydrants at
each street interscction.

* Many fire hydrants in the older, central portion of the city are two-way variety with
two 2V2” outlets. Accepted practice is 10 provide fire hydrants with a 4* outlet in
addition 1o the 2%" outlets to allow for a2 pumper truck connection.

Section 6 described all improvements to the distribulion system that are necessary to upgrade
the system and satisfy normal and fire demands and improve system integrity through the
design period. The improvements are grouped into ncar term improvements to serve existing
development and [uture improvements to serve the projected development plan. The
recommended plan [or improvements is shown on Figure 6-1. The near term improvements
are discussed scparately based on the type of deliciency the improvement is intended to
correct.

System integrity improvements are nceded to improve the basic integrity of the distribution
system and achieve a satisfactory level of operation and maintenance. These improvements
consist of a new 0.5 mg clevated tank, upgrade and replace the control systcm, add firc
hydrants and replace obsolcte fire hydrants, and conduct a routine program for flushing fire
hydrants and exercising valves. Except for the new elevated tank, systcm integrity
improvements do not necessarily increase water supply within the service area.

Normal scrvice improvements are nceded to provide adequate water service (o all parts of
the distribution system during normal and peak demand conditions. Although the computer
analysis showed that Lhe existing distribution system can provide marginally acceptable service,
the addition of the new elevated tank and booster pumps will increase pressure and provide
reliable service during normal demand periods,

Implementing fire flow improvements wiil allow design fire demands to be salislied at specilic
locations through the distribution system. Many pipelines needed as normal service, slorage
refilling and loop improvements arc also needed to meet specific fire demands.

Recommended Improvement Plan

The total estimated project cost {or all recommended ncar term storage, pumping, and
distribution piping improvements is approximately $1,892,340. The plan of near term
recommended improvements identifies a program to bring the water system up to accepted
IDNR and industry standards. Different types of deficiencies are discussed and cvaluated in
the report. Mceasures to correct deficiencies are ilemized in Table 7-1 and shown on
Figurc 6-1. They comprise the components of the recommended improvement plan.
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Implementing plan components depends on the city’s budgeting process. The entire plan is
not likely to be implemented at one time, but portions of the plan constructed each year for
a number of years as money hecomes available. Order for plan implementation is dependent
on & number of factors. They can include the need 1o coordinate a water system improve-
ment with other public infrastructure projects, i.¢., strect 0r sewer construction, coordination
with private development projects, availability of casements or other factors. Each ycar's
capital water improvement project should be packaged through consultation between city
officials and Stanley Consultants bascd on these factors. In this way, program implementation
will be tailored to meet funding in force at the time and can address specific needs to provide
maximum benefit from available funds.

Improvemenis required to meet future development are prescated in concept on Figure 6-1.
Only major pipelines are shown. When developers' plans are known, then the cxact location
of these pipclines and the size and location of smaller service pipelines will be determined.
The timing and cost for implementing long term improvements depends on when this
development oceurs.

Schedule

Project implementation 18 crucial to successluily bring the water system up to acceptablc
standards. A mcthodical approach to project scheduling is needed that combines such
clements as engineering, easement acquisition, permit applications, commitment of funds, bid
assistance, and construction/construction management on a yearly cycle to permit continuous
progress,  Table 7-2 shows a tentalive seven year schedule that would obligate vearly
expenditures shown. Construction would progress continuously over the scven year period
whilc the process of preparing a new construction package for bidding would take piace each
year. Table 7-2 gencrally reflects a timetable (or project funding bascd on when significant
bonding capacity bccomes available to the City.  This schedule could be accelerated il
alternative funding sources become available for water system improvements.

Financing Options

The city may consider scveral options for financing near lerm water syslem improvements.
The first option utilizes available funds in the current water utility budget. With chis oplion,
implementation of cach year’s program for new improvements will occur only as cash reserves
arc replenished and the required level of tunding for a project becomes available.
Realistically, cash generated from the sale of water will be sufficient 10 (inance only a portion
of each year’s capital improvements program.

The second linancing option available to the cily is long term borrowing, Financing can he
accomplished by issuing either general-oblipation (G.0.) bonds or revenue honds. Both G.O.
and revenue bonds are tax exempt to the holders of these honds.  Therclore, thesc
instrumenis offer the lowest possible interest rates of any financing option.

(5.Q. bonds arc sccured by the full faith, eredit, and taxing power of Lthe city. Water system
improvements qualify as an “essential corporate purpose” per Section 384.24 ol the Code of
lowa. Therctore, G.O. bond financing can be accomplished without voter approval. G.O.
bond financing olfers the advantage of lower interest rate and !ess restrictions and rescrve
fund requirements than revenuc bond [inancing. G.O. bonds can he issved for a period not

to exceed 20 years.
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Table 7-1 Recommended Near Term Water System Improvement Plan

Purpose
e ——— o —————————— —— Cost'l
ltem Improvement System Normal Fire Storage Eliminate S

Integrity Scrvice Flow Refilling Dcad-Ends

Miscellaneous

A Hydrant Replacement (24) * - - = - $43,000.00

B Add 9 Hydrants to Sysicm * ws - - - 18,000.00

C Initall Pressure Reducing * - - - - 15,000.00
Valves

D Hydran! Flushing Program . -- - - -- —

E  Valve Mainlenance Program . - - - - -
Stornge

F 0.5 mg Elevated Tank * . * - - 625,000.00
Remove Existing Elcvated -- - - - - 45,000.00
Tank
T'umping

H  Replace Booster Pumps ' * . * - 30,000.00
Controls '

[ Upgrade and Replace Control * - - - - 03,000.00
System

Wnter Muins

i 4800 of 12" on Hwy 65 be- - -- * - * 158,400.00
tween Prairie & Gram

K 20007 of 12" on Hwy 65 be- -- -- . -- ¥ 56,0004
tween Grapt & Oleson

L 3800 of 12* on Grant between -- .- * - - 138 600,00
Hwy 63 & Fourth

M 3507 of 127 on Fourth hetween -- - * -- - 11,500,003
rrant & Garficld

N 700° af 12" on Garfield be- -- -- * -- . 23,100.00
tween Fourth & Second

L8] 350" of 12" on Second between - - * - - 11,550.0Q
Garlicld & Granl

P 12007 of 12° on Grant between - - * -- - 39,600.00
Second SE & Second NW

Q700 of 12Y on Second NE - - * -- .- 23,100,00

berween Grant & Lincoln
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Table 7-1 Recommended Near Term Water System Improvement Plan

(Continued)
Furpose
e e e e B o e A Costl
Hem Improvement System Normal Fire Storage Eliminate b
[ntegrity Service Flow Reflling Dead-Ends

R 1200° of 8" on Scoond N'W - -- * - -- 33,600.00
beoween Granl & Blaine

5 8007 of 8 on Grant between - - - - * 22.400.00
Sccond NE & Fourth NE

T 1150" of 87 an Paine between -- -- * ¥ * 31,600.60
Washingion & Snyder

U 1360 of 12* on Hwy 65 he- -- -- ' -- i 42,900.00
tween Oleson % Lincoln

Y 400¢ of 12" between Elcvated . ' ¢ * - 41,300.00
Tank and Linceln

W 1150¢ of 10" on Grant between - - . - * 34,200.00
&2nd & Union 78’

X 700 of 12* on Fourth beiween - - * s - 23, 16000
Grantl & Lincoln
Subtotal Construction 51,576,950.00
Engincering, Lepal, Administra- 315,350.00
tion at 20%
TOTAL PROJECT BL3Y2,340.00

D Cost based on 1995 prices.
) Hydrant and valve maintenance requires no
capital cxpenditurcs.

Source: Stanley Consuliants, Inc
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Revenue bonds are secured solely by the revenue producing capability of the water utility.
Revenue bonds arc entirely self-liquidating with debt service (principal and interest) payable
cntirely from net revenues. Revenue bonds can be issued without voter approval. Revenue
band issues typically include terms and conditions for creating and maintaining reserve funds
and the issuance of additional revenue bonds ranking on a parity with the issued bonds.
There are no term limitations for revenue bonds. However, interest rates for longer torm
revenue bonds are higher than shorter term honds,

Other financing options include combined G.O. and revenve bond financing and special
assessment bonds.  Special assessment bonds are not suggested because of the cosls to
administer financing by this means and problems of cquitable cost recovery from water utility
Customers.

The Community Development Block Grant {CDBG) program provides low intercst 40 year
loans administered by the Farmers Home Administration (FmHA) for capital improvement
projects.  Water system improvements are cligible under this program. However, a
community must show that at least 51 percent of its population is categarized in the low to
moderate income (LMT) range to qualify. In Bondurant, current figures show that only 40.25
perecnl of its population falls into the LMI catepory. Therefore, Bondurant may not qualify
for CDBG assistance unless specific LMI neighborhoods become the focus of specific water
system improvements.
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Table 7-2 Implementatiorn Schedule

1995 1996 1967 19038 1954 KX 001 2002
Quarter Quaner Quarter CQuarter Cuarter Cnuarter Quartar (Juarter

Wark Task

Froject Design
LepaliAdministration
Biddingi{oniracting
Acquisiian of Right-of-way

ConstructioniConsuiction
Administcaiion™

Cash Flow Regquired™ 5107160 SLIG.700  §799560 150000 $297000  SI1900B0  $237.840
i

See Table 7-1 for descripiion of each project.
m

Includes engineering, legal and administration at 206%.

Source: Stanley Consultants, Ine.

STAHLEY CONSULTANMTS
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