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Members Present:

Members Absent:
Staff Present:

Call to Order:

June Leak
Adjustment
Requests:

Minutes:

Financials:

Public Comments:

Old Business:

New Business:

Bryant Water and Wastewater Committee Minutes

Date: Tuesday, July 2,2024
Time: 6:00 P.M.
Location: 210 SW 3 Street, Bryant, AR 72022

Linda Levart, Al Wise, David Hannah, Nancy Pruitt, Wade Boone
Kathy Barber, Leroy Tinkler, Madison McEntire
Tim Fournier, Amanda Roe, Moriah Winkel

This meeting was called to order by: David Hannah

All requested adjustments were approved.

Motion to Approve Leak Adjustments: Linda Levart

Motion Seconded: Al Wise
Motion carried with 5 votes

Motion to Approve June Linda Levart
Minutes as Presented:

Motion Seconded: Wade Boone

Motion carried with 5 votes

Reviewed. No vote needed to approve.

None.

None

Master Plan Updates: The Water Master Plan is almost complete. Crist Engineers will be at our

next committee meeting to present the Water Master Plan to the Committee. Mayor Treat has
asked for a formal motion for Council to join the presentation on August 6™.

Motion: Al Wise

Motion Seconded: Linda Levart

Project Updates:

*Meters and Leah Cr were granted extensions of the close date. Leah Cr is ready to go outfor bid.
*6SULQJKLOO LV EHLQJ XSVL]JHG IURP ~ WR ’

*Rate Study total is quoted for $29,700 with Willdan and was approved by Council to complete.

Survey: Surveys are going out to the residents to get input on their opinions with what theythink
needs to be included in the rate studies. These will be posted on Social Media outlets, yard signs,
and billing.
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Projects: Saline Regional Public Water Update: Crist Engineering is still working on preliminary
engineering.
Motion to Adjourn: Al Wise
Motion Seconded: Wade Boone

Carried with 5 votes
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WATER SYSTEM MASTER PLAN
EXECUTIVE SUMMARY
City of Bryant, Arkansas
August2024

. NSE 1§}V
A. Purpose

This document presents a water distribution system master plan for the Ceyyant, Arkansas
which is projected to meet water distribution, storage, and pumgprequirements until the year
2050. The scope of review includes population and water demand projectmmBriant service
area, evaluation of water quality, assessment of water distribution assets, calibrgidraulic

modeling of current and projected demands and improvements, and a Capipabvements

Plan for system upgrades needed to meet the water demands of Bryané tgetéwr 2050.

B. Bakground

EC vS[st § E ]*SE] uS]}v % ESownetl WebderEFystem tisaf sernjesGhe
City of Bryant as well as wholesale customers within the Woodlafsl 4éitvice area. Bryant
currently purchases wholesale water from Central Arkansas Water (CAW) raogiised from
two metering stations, one direct feed and one capable of pumping 3ggdldons per minute
through a Bryant-owned booster pump station. The Bryant water systeodiesithree storage
tanks, one 2,000,000-gallon elevated storage tank and two 1,000,000rggibund storage
tanks, and approximately 107 miles of distribution waterlines witkio pressure zones.

C.Population andDamand Projections

Bryant has experienced significant gromtjv  §Z 1.6 fig pepulation has increased from
2,682 in 1980 to an estimated 22,235 in2Z20Between 2020 and 2050, Bryant's population is
projected to increase to 36,889, marking a growth of 16,226 people (79%) frerretorded

2020 census population.EC v3[e HEE v +C+3 u 140 HiliEn galions pgr day
(MGD) based on Average Daily Demand (ADD) and 3.1 MGD based on Max Day Demand (MDD
The projected demands are expected to increas&tbMGD ADD and 6.1 MGD MDD by 2050.
Figure 1 Population and Demand Projections shows the expected increase in populaiD,

and MDD through the planning period to 2050.



Figure 1: Population and Demand Projections

D. Hydrauic Modeling

To assess the existing infrastructure and determine the
required improvements to meet the projected demands of
Bryant, a hydraulic model was developed. The hydraulic
model was created using a graphical spatial model,
udlo]ilvP 8z 13 C[mnfeésntEtioA pn distfibution
and storage infrastructure as well as demands associated
with meter location received from the Metron metering
system. The resulting model showigure 2 Bryant
Hydraulic Model simulated EC v3[s A § E +C+3 u v
typical demands. Scaling water demands within the model
based on future expected demands allowed for future
improvements to be determined based on a design
criterion including adequate service pressures, fire flow
capabilities, and sufficient water capacity within the

system for both average and maximum day demands. Figure 2: Bryant Hydraulic Model



E. Water Spply

Bryant currently purchases all of its water from CAW under a wholesale pateinase
agreement. Bryant can receive up to 4.0 MGD under this agreement. As evidehee of t
demand projections, the current 4.0 MGD allotment will not be sigfit for projected
demands. Saline Regional Public Water Authority (SRPWA) is an anticipated @yoiseof
water for the City of Bryant}( AZ] Z @ Ghimgrheallocation is proposed to be 2.0 MGD.

Scenarios including individual and combined water supply from CAVBRRY¥A were
evaluated, and improvements were provided based on those scenarios. Once theafdhbign
SRPWA connection is established, an update to the Master Plan furdinéyiol the future
needed improvements based on the capacity and location of the SRPWA tionmeay be
required.

F. System Improvements

The system improvements were evaluated based on hydraulic modeling of gevenad
maximum day demands for the current system, and the system demands in years22d80,
and 2050. Based on these scenarios, improvements were developed and separatedtermear-
mid-term, and long-term improvements. Near-term improvements are improvemthat are
most needed to meet the needs of the system within 00 years. Mid-term improvements look
at improvements that will be needed to meet system demands in the 20 year range. Long-
term improvements look at improvements needed to meet the 20+ year rangernédds and
are based on service to customers, reliability, and fire flow demandlke improvement
timeframe recommendations can change based on new construction, stregtqs, and other
system changes that may require improvements to becarh@gher priority.

Near Term Improvement costs are projected at $14,400,000, Mid Term Improvements at
$8,700,000, and Long-Term Improvements at $8,300,000.

Near-term improvements consist of consolidating the south pressure g@esmoval of the
existing south tank and the installation of a new 1,500,000 gallon ¢antke same elevation as
the north pressure zone. This conversion would aid in increasesbpres to areas within the
south zone currently experiencing low pressure and low water flomegssOther improvements
included involve those needed to better connect the north and saardas of Bryant for this
pressure zone conversion as well as needed connections to improve fire iffioi the system.

Mid-term improvements consist of extensions required for connection atilization of the
SRPWA water supply, as well as fire flow and reliability improvements.

Long-term improvements consist of improvements needed to better connect gtersyto allow
adequate water supply throughout the system to meet the projectedeased system demands.

Below is the projected list of improvements needed as well as the expecigital cost.
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August 2024
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WATER SYSTEM MASTER PLAN
City of Bryant, Arkansas
July2024

. NSE 1§}V
A. PURROSE

This Report presents a water distribution system master plan for ttyed€iBryant, Arkansas
which is projected to meet water distribution, storage, and pumgprequirements until the year

2050.

B.COPE

This Report includes:

1

1
1
t

Population and water demand projections through the year 2050.
Development of a project list to meet projected demand through 2050.
Evaluation of water distribution water quality (TTHMS).

Onssite inspections at all sites, including water tanks, pressure reducivig staltions,
and booster pump stations.

Analysis of water pipes in the system under current demands, incligigmgification
of pipes needing upsizing or looping.

Assessment of fire flow availability in the system and recommendations f
improvements.

Identification of potential interconnect locations with local water systearsd
determination of required improvements.

Assessment of Planning Areas, underdeveloped areas, and potential future growth
areas with city staff guidance.

Rebuild the water system hydraulic model and update demand allocati@h an
patterns using automated metering and zone metering data.

Cost estimates and location maps for all recommendations.
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Il. WZdi t < ZKhE [E&KZD dKE
A.GENERL

Bryant is the second largest city in Saline County, Arkansas, and is strategicadigl kdoay
Interstate 30 between Benton and Little Rock as showkigarell-1: Bryant Service Ared8ryant
experienced significant growt]v ~ $Z i.0lésigepulation has increased from 2,682 in 1980
to an estimated 22,235 in 24.

Since the late 1980's, Bryant has purchased water wholesale from Central Arkansa§CA&gr
Water is pumped from the CAW meter station into the north pressure zdpiace late 2005
Bryant has sold water wholesale to the Saline County Waterworks anda§aSigwer Public
Facilities Board (Woodland Hills). The Bryant water system inclwde€€AW master meter
stations with one capable of pumping 3,500 gallons per minutewia75 HP vertical turbine
pumps. Bryant water storage includes one 2,000,000- gallon elevated stoaafe ttvo
1,000,000-gallon ground storage tanks, and two pressure zones. Theeelestatage tank and
one ground storage tank provide water to the north pressure zone, andttier ground storage
tank provides flows to the south pressure zone. The north pressure zamem overflow
elevation of 609 feet while the south pressure zone has an overflevagbn of 541 feet.

This 26-year master plan (2022050) addresses Bryant water system improvements needed to
accommodate the anticipated growth, including providing wholesale wsderice to Woodland
Hills. The improvements are identified as near, intermediate, and lemg-mprovements.The
plan also provides recommendations and required upgrades for a new ftesource of
wholesale purchased finished water from the Saline Regional Public Water By(SRPWA)

The Bryant water planning area is to include all areas
within the Bryant Service area shown Bigurell-1:
Bryant Service Areand is used as the basis for th
population projections and water deman
projections. Solely for the purposes of this report,|it
is assumed that Bryant will provide water to all of the
water meters in the Bryant city limits boundaries as
well as wholesale water to Woodland Hills but will
not extend b beyond the existing Service Area as the
water system is currently contiguous with the service
areas of Salem Water, Central Arkansas Water,
Benton Water Systems.

City of Bryantt Water System Master PI&PRAFT |  Crist Engineers, Inc. 2



[0 Bryant Service Are

Figurell-1: Bryant Service Area
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B. PORJLATONANDWATIR IBMAND ROECTIOIS

Table II-1: Historical, Estimated and Projected Populatishows historical, estimated, and
projected population for the City of Bryant and Woodland Hills, atingrto information from
the United States Census Bureau. Data is presented through thesB@$0period.

Tablell-1: Historical, Estimated and Projected Population

Bryant, Arkansas
Year Bryant Woodland Hills Total
1900 113
1910 91
1920 132
1930 162
1940 173
1950 387
1960 737
1970 1,199
1980 2,682 1,200 3,882
1990 5,269 1,590 6,859
2000 9,764 1,815 11,579
2010 16,688 1,928 18,616
2020 20,663 2,085 22,748
2030 25,585 2,247 27,832
2040 31,016 2,405 33,421
2050 36,889 2,567 39,456

To project future population trends, projections are made until yie&ar 2050 using the percent
growth method. The following equation illustrates the application of this radth

2L 2sEG@
Where :
P = Population at time t
B = Population at time zero
k = growth rate

n = number of periods
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Based on the population data in Table 1.1 a growth rate (k) was calculated @@eyear period
(n). Using this growth rate and the equation mentioned above, projecticere \inade.Figure
[I-2: Bryant Population Trendsllustrates the population trend from 1980 to 2020, with
projections extended to 2050.

Population Trends
City of Bryant

== Bryant = «®= Bryant (Projected)

40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

1980 1990 2000 2010 2020 2030 2040 205

Figurell-2: Bryant Population Trends

Between 2020 and 2050, Bryant's population is projected to increase to 36,88dnmargrowth
of 16,226 people (79%) from the recorded 2020 census population.

Bryant currently buys water from CAW. Weekly purchase data is availabteJanuary 2014
through April 2024, with gaps including all of 2019. Missing monthstegear of 2019 were
estimated by averaging data from the two preceding and two subsequent yeatsefame

months. The data provided spans from 2014 to 2020, averaging between meténgsath the

summer of 2021, actual daily records were introdudegurell-3: Water Purchase Datdepicts

the recorded purchase quantities. Starting in 2021, data accuracy improvedneviélreraging
between meter readings. Transparent red and blue vertical bars indicate sumnadewinter

months, respectively.
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Water Purchase Data

B Purchase Amount (MGD) mSummer m Winter

Figurell-3: Water Purchase Data

From 2014 to 2024, purchased water shows an increasing trend, with aver&gdetaand rising
from approximately 1.7 million gallons per day (mgd) to 2.0 mgd 18% increase. The
estimated maximum daily demand in 2014 was 2.5 mgd, derived from the highestieec
average meter reading over a week period, with a 15% increase appliedntiast, the actual
recorded maximum daily demand in 2024 reached 3.04 mgd, show@Agpancrease.

There are approximately 8,509 connections within Bryant's system and 9,216 nretleiding

the wholesale meters within Woodland Hills. Using the connectiorount and the historic
average day and maximum day data, the average water purchased per meter ranged from 200
gallons per day t@50 gallons per day. For maximum day use, water usage per meter ranged
from 300to 360 gallons per day over the past decade. To project Maximum Day Demand (MDD),
the 90th percentile usage of 350 gallons per day per meter will bd.us
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According to the US Census Bureau there are an average of 2.5 occupatisugehold in
Bryant. Figure II-5: Projected Demandsllustrates projected water demands, calculated by
dividing the projected population by the average occupants per houdetwotl multiplying by
the typical household usage. This value was then converted to million gallomapémgd) by
dividing by 1,000,000. A trendline was derived from recorded maximuny deinands to
establish a pattern, which was applied to project Maximum Day Demarsimilar approach
using the ratio of Average Day Demand to Maximum Day Demand was used to prmeatje
Day Demand. An additional Hot Dry

Maximum Day Demand was reviewed

and is considered Maximum Demand

Day plus 15-percent. The ratio of

Maximum and Average Day Demand

ranged from 1.40 to 1.70 for the past 20

years of data, which represents the

potential peaking factor each year.

Tablell-2: Water Demandsshows the

historical and projected future water

demands for Bryant.

Figurell-4: Bryant Booster Pump Station
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Figurell-5: Projected Demands
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Tablell-2: Water Demands

Bryant, Arkansas
Average Day : .
Projected Population Demand Maximum Day | Hot Dry Maximum
Year - Demand Day Demand
(From Table 1.1) (Million Gallons
(MGD) (MGD)
per Day)
2000 9,764 1X0 1.5* -
2010 16,688 i X i ¥z -
2020 20,663 i X6 TX62Z -
2024 22,235 i % TXi -
2030 25,585 (D) X0 o X1
2040 31,016 TX0 o X AXi
2050 36,889 iX0d 5.3 oXi
Z *3Ju § pue]vP iXo D | W I]JvP ( $}CEu vi]A (E}L

The water demand projections for Bryant are focused on primarily residgmoaith within the
existing service area. One potentially significant factor that is not iedludthe projected water
demands shown in Tablé-2 is water demands associated with industrial development
specifically at the Saline County Regional Airport. The Airport is in thet Bityatimits and it
includes about 1200 acres, 600 acres of which are available for developmennasisinial park.
Typical water demands for industrial users can vary greatly dependingediypke of industrial
user, but can range from typical commercial flows of 100 gallons per acreagegodndustrial
processing facilities using over 1500 gallons per acre per day. Fully developediygbrt
industrial area could have estimated water demands ranging from as 080,890 to over
900,000 gallons per day and will be evaluated as part of the system higdreadeling based on
the lower range of the expected flows.

Another potentially significant factor not included in the projectezhtands is the inclusion of
flows from customers currently served by other systems. The addition of adargand outside
of the existing service area will need to be assessed on abgasase basis as the situation arises
based on existing infrastructure and needed improvements to provide flows toghearea.
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C.WEAHERDEENDAT MAXMUM DAY DEMANDS

Seasonal patterns affect the system in various ways. During winter months, tygagaly is

lower than during summer months but during weather events that sustalov freezing

temperatures, water line breaks and customer faucet dripping can incréeséase demand
greatly in some cases. In summer months, demand peaks during the hottest astiphtiods

due to sprinkler use, summer activities, and additional bathing. Howevesetdemands do not
persist during sleeping hours.

A Maximum Day Demand (MDD) recorded during a summer month provides an accurate
representation of expected recurring events. However, an MDD recordgxd iwinter may not
accurately represent recurring events. The winter MDD might result from lbagle demand,
typical daily use, and leaks due to frozen pipes.

Figurell-6: Winter Vs. Summer Maximum Demandselow compares the MDD recorded on
August 23, 2023, with the MDD experienced on January 17, 2024.

Max Day Demand Comparison
2500

<—Peak Hour Demand

2000

1500

GPM

1000

500

0
123 456 7 8 91011121314 151617 18 19 20 21 22 23 2«

B MDD Summer =

Figurell-6: Winter Vs. Summer Maximum Demands

Winter Maximum Day Demands can be highly unpredictable in naturéodihe unknown timing
and effects the weather will cause on the system. Daily water demamiisgathese events can
match or even exceed daily demands during typical Summer Maximum Day Demands.

The peak demand for the summer event was experienced in the morning and uashigher
than the evening peak demand for winter. Conversely, the base demand fovitler event is
greater than the base demand for the summer event.
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Figurell-7: Average Summer Vs. Average Winter Demabesow displays a typical winter and
summer demand, showing that the base demands during normal winterthscare usually in
line with the base demands of summer months.

Average Day Demand Comparison

<« Peak Hour Demand

1 2 3 456 7 8 910111213 141516 17 18920 21 22 23 24

mADD Summer m ADD Winter

Figurell-7: Average Summer Vs. Average Winter Demands

The pattern of these curves resembles the pattern of the recorded eventsatimdjcfairly
consistent usage for each month. Interestingly, the winter peakinfaconsistently maintain
a higher range compared to the summer peaking factors. The maximum hourlyngdaktor
occurs during the summer, which aligns with the observations from the redosdmmer and
winter MDDs.

The high summer demand necessitates greater storage capacity to meet peak dddeanand
drops significantly during sleeping hours, allowing the systeratenish its storage. In contrast,
winter demand maintains a consistently higher base demand even duringirsieleours, which
limits the system's ability to replenish storage. Instead, winter demand regjusufficient
pumping capacity to meet all requirements continuously.
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D.WATIR SURLY

Bryant currently purchases all of its water from CAW
under a wholesale water purchase agreement. The
agreement has been in place sint@38and was
renewed for a term of 20 years in 2008. Bryant carn
receive up to4.0 MGD, under this agreement. As
evidence of the demand projections, this 4.0 MGD
allotment will not be sufficient during future
maximum-day demands.

The Saline Regional Public Water Authority (SRPWA)
completed a Preliminary Engineering Report in 2021
that identified the Ouachita River as a long-term water suggyion. The anticipated initial
SRPWA supply of water from Ouachita RiveRi®"' U }( AZ] Z @r@nws pHocation is
proposed to be 2.0 MGDThis is anticipated to be received via transmission main on the west
section of Bryant, potentially near the north 1-million gallon ground stotag& or adjacent to
[-30, which will be used for hydraulic considerations.

According to the SRPWA report, the total estimated cost for the Ouachita Rigject is
$175000,000, The SRPWA report estimates that the project could be in sbp2630.

Once the design of the SRPWA connection is established, an update to ther Miast further
clarifying the future needed improvements based on the capacity and locatithe afonnection
may be required.

City of Bryantt Water System Master PI&PRAFT |  Crist Engineers, Inc. 12



E.WATIR QJALTY

The Bryant water system samples four sites for trihalomethanes (TTHM) and dtadoacids
(HAAD5) in accordance with the Safe Drinking Water Act. The redujasmtities, or Maximum
Contaminant Levels (MCL) of TTHM and HAAS are 80 and 60 micrograms per litelT@lud).

[I-3: Historical TTHM Data (ug/below lists the quarterly averages and running annual averages
for 2021, 222, and 2@3 for TTHM.

Tablell-3: Historical TTHM Data (ug/l)

Bryant, Arkansas
Quarterly Running Annual
Average Average
2021
First Quarter -
Second Quarter -
; 48.0
Third Quarter 65.7
Fourth Quarter 50.5
2022
First Quarter 43.5
Second Quarter 38.9
. 41.9
Third Quarter 66.4
Fourth Quarter 41.9
2023
First Quarter 28.5
Second Quarter 40.8
- 52.3
Third Quarter 69.8
Fourth Quarter 69.8
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Tablell-4: Historical HAAS Data (ug/lpelow lists the quarterly averages and running annual
averages for 282 and2023 for HAAS.

Tablell-4: Historical HAA5S Data (ug/l)

Bryant, Arkansas
Quarterly Running Annual
Average Average
2022
First Quarter 18.4
Second Quarter 21.5
- 17.3
Third Quarter 17.5
Fourth Quarter 12.0
2023
First Quarter 20.7
Second Quarter 31.8
. 21.5
Third Quarter 19.1
Fourth Quarter 15.2

While HAAS levels are below regulated levels, TTHM levels are showing an ngreasd.
Several values are above the 80w/ regulated level with a maximum reported va94e3ofv!.
TTHM formation depends on several factors including the amount oMTgidcursors, water
temperature, chlorine concentration, pH, and water age in the digtion system. Since Bryant
currently purchases its water from CAW, it does not have direct controlsmrae of these TTHM
factors. However, Bryant can help control some of the factors by making vexments to its
water distribution system to decrease water age and limit dead-end liyesdequate looping.
It is also anticipated that usage of finished water from SRPWA leiV &r decreased TTHM
levels with reduced water age from the plant to distribution when corepailo CAW wholesale
water.
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F.EMBRGENCYCONNECTIONS

Water connections to adjacent utilities can provide a benefit during timegmoérgency.
Although the delivery of the amount of water may be limited, the conmestican nevertheless
provide some water. Bryant currently has an emergency connection with $&lenthe North
water tank and plans to establish emergency connections with Bentoniiisgnable Bryant to
either deliver or receive water in an emergency.

G.CADASYSEM

Bryant has a SCADA system that provides its operators with informadioeerning current and
ongoing system operations. The SCADA system Central Terminal Unit (CTUsrteorktt@vels,
booster pump operations, and CAW water meter readings.

City of Bryantt Water System Master PI&PRAFT |  Crist Engineers, Inc. 15



. Wzd1i
A.DISTRBUTONANDSORACE ¥STEMONES

Distribution and storage system zones refer to pressure
zones within a water distribution system. The Bryant water
system includes two such zones. The two pressure zones
within the system are identified as the North Pressure Zone
and the South Pressure Zone. Separate pressure zones are
generally used to equalize water pressure across an entire
water distribution system according to ground elevation.

The North Pressure Zone makes up a large percentage of
the total Bryant water distribution system. Everything
along and north of the Interstate 30 corridor is in the North
Pressure Zone. Generally, these are the highest ground
elevations in the City of Bryant. The North Pressure Zone
extends down Reynolds Road to the south water storage
tank where the South Pressure Zone originates. A
boundary map of the existing pressure zones is shown in
Figure IlI-2: Bryant Pressure Zones.

Water storage is provided in the North Pressure Zone by a
2 million gallon composite elevated tank located centrally
in the system off of Highway 5 and a 1 million gallon ground
storage tank located in the northwest part of town off of
Hilltop Road. This north pressure zone has an overflow
elevation of 609 feet. Water storage is provided in the
South Pressure Zone by a 1 million gallon ground storage
tank located along Reynolds Road. This south tank has an
overflow elevation of 541 feet.

Figurelll-1: Hwy 5 Tank

All water distributed by the City of Bryant is transmitted throulga North Pressure Zone. Water
enters the North Pressure Zone by gravity or pumping through two CAW nmgteites. The
original CAW meter site with pump station is located along the Irnagzs80 service road near
Millbrook Drive. A second CAW meter site is located at the intersection oivelyghand County
Line Road. Water continuously flows through the original meter siteispdmped from that
location into the North Pressure Zon€&he South Pressure Zone is provided water from the North
Pressure Zone with the operation of an altitude valve located at the bgee South Tank.
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[ North Pressure Zone (609)

[ South Pressure Zone (541

Figurelll-2: Bryant Pressure Zones
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B. INVENTOR'OF EXSTINGWATER PES

The water transmission capacity of a pipeline is dependent upon the giggmeter and the
relative roughness of the pipeline. For a given flow through a pigehead loss through that
pipe increases as diameter and roughness decrease. It is important tbatipes within a
distribution system are properly sized to prevent unnecessary head lossodgditeess of a pipe
can vary considerably with pipe material, age, and the conditidhepipe.

Table I1I-1: Distribution Pipe Inventorghows the quantities of piping within the Bryant water
distribution system. The total system consists of approximaté@0 feet or108 miles of
distribution piping with 525,000 feet or 99 miles of pipe 6-iractd larger. The North Pressure
Zone is the largest of the pressure zones with 86 % of the total system piping.

Tablelll-1: Distribution Pipe Inventory

Bryant, Arkansas
Pipe Diameter ST\?S-I'-I'AI\ELM Percent of Total

2 17,099 3.0%
3 6,303 1.1%
4 19,534 3.4%
6 261,806 46.1%
8 160,627 28.3%
10 14,978 2.6%
12 69,540 12.3%
14 410 0.1%
16 17,228 3.0%
24 84 0.0%

TOTAL 567,611 100%

% of Total 100%

C.PUMPNGFACILTES

The City of Bryant currently has a pump station at the CAW Master M&irg 130 as shown in
Figure 111-3: Booster Pump StationThis pump station was constructed in 2012 and consists of
two 75 HP Goulds vertical turbine pumps capable of providing 2,000 gadonsqute at95 feet

of head each or 3,500 gallons per minute at 101 feet of head combintedhe North Pressure
Zone. The pumps are housed in a booster pump station and boostemettion is available at
the site. The chlorination unit currently has leaks that haaesed corrosion to components
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inside the chemical room as shownHigure IlI-4: Chlorination Unit with Corossion Evidettis
recommended that the chlorination system be replaced.

Figurelll-3: Booster Pump Station

Figurelll-4: Chlorination Unit with Corossion Evident
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D.SYSTH SORACE

Three classes of water storage are needed for proper operation
of water distribution systems, equalization storage, fire storage,
and emergency or reserve storage. Adequate storage enables
supply and treatment facilities to operate at a near uniform rate
without the need and investment required to meet extreme peak
demand. The storage requirement of each pressure zone is
dependent on the demands within that particular zone.
Equalization storage refers to the storage that can be used during
periods of peak demand and is replenished during periods of
minimum demands. The volume of equalization storage
required for a water distribution system is based on a 24-hour
demand pattern on the maximum day demand. Fire storage
refers to the water required to meet fire flow requirements. The
emergency or reserve storage refers to the volume of water to
be held in the reservoir for an emergency such as a facility
outage. Table 2.4 summarizes the existing storage facilities
within the Bryant water distribution system.

Useable storage is calculated by first establishing the minimum

operating level while maintaining a static pressure of 30 psi to all

A S E pe E+ Jv 8Z § § vI[FohilE South®oné}a Figurelll-5: South Tank
pressure residual of 20 psi will be used as the North Press

Zone tanks are capable of maintaining the storage capacity of

South Pressure Zone via gravity.

C 3 I1]vP 3Z o0 A 8]1}v }( 8Z Z]PZ 3 A 8§ EEu-Ew & Jv ]¢Pva X
feet (30 psi) to that critical ground elevation, a minimum drawdown |l@fethe tank can be
established. If the tank level drops below this minimum drawddewel, the static pressure will
drop below 30 psi in the distribution system. After the minimum le¥el tank is calculated, the
§ vi[e Alopu v E o0 pOo 8 pe]VvP 3Z]e ZUPYSIYQAN S «EXZ dZ]
Aue o0 *S}E P Figure] 181G X Useable Storage Diagrdliustrates the relationship
between useable storage and total storage.
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Figurelll-6 - Useable Storage Diagram

The data presented iifablelll-2: Summary of Existing Storageadicates that the system has
approximately 4,227,144 gallons of total storage in the distributiotesysHowever, only about
3,300,647 gallons, or approximately 78%, is considered useable storage. Thestotlagie is

*Ju%oC "A § E Z}o JVP u% A § EX_

Tablelll-2: Summary of Existing Storage
Bryant, Arkansas

. Overflow Base Useful Total

. Type of | Diameter . . . :
Location Storage (feet) Elevation | Elevation| Capacity | Capacity
9 (feet) (feet) | (gallons) | (gallons)
Hwy 5 Tank | Elevated 94.5 609.00 44200 | 2,000,002 | 2,000,002
South Tank | Ground 50 541.00 464.00 | 511,142 | 1,130,973
North Tank Ground 52 609.00 540.00 | 789,504 | 1,096,169
_ _ _ _ _ 3,300,647 4,227,144

a- Based upon service to elevation 460" with 20 psi static press

b - Based upon service to elevation 490" with 30 psi static press TOTAL STORAGE

1. Equalzation Sbrage

Water distribution system pumping facilities are typically sized forrtaimum day demand.
Equalization storage is the amount of water required to meet thebfice between peak hourly
demand and maximum day demand. The required water storage volume for réowlisin

system is determined from an hourly hydrograph showrFigure IlI-7: Bryant Equalization
Curve The area under the curve but above the average hourly demand on the maxilaym
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represents the volume required for equalization storag@&able 111-3 Equalization Storage
Requirementsshows the equalization storage requirements for the City of Bryant.

Total area 20% of Max Day Demand

Figurelll-7: Bryant Equalization Curve

Tablelll-3: Equalization Storage Requirements

Bryant, Arkansas
REQUIRED EQUALIZATION STORAGE (GAL
Year
2024 620,000
2030 740,000
2040 900,000
2050 1,060,000

City of Bryantt Water System Master PI&PRAFT |  Crist Engineers, Inc. 22



2. Are Storage

Fire storage refers to the water required to meet fire
flow requirements. Typically, minimum fire storage
is allocated based on the largest fire demand
anticipated within the pressure zone. The required
rate of flow must be able to be sustained for a
particular duration; the rate and duration yield a

required volume. lItis recommended that the City of
Bryant provide a fire flow storage equal to a 3500
gallon per minute fire for a 3-hour duration, or

630,000 gallons.

3. BEmergency Storage

Figurelll-8: Fire Hydrant

In addition to equalization and fire storage, emergency storage should bealalesib provide a
supply of water in the case of a power outage or other prolongeeriaption of service. It is
recommended that the City of Bryant provide a minimum amount of storadeast a 6-hour
emergency storage reserve for prolonged interruptions of service such as poveges, pump
failures, or main breaksTable IllI-4 Emergency Storage Requiremerghows the emergency
storage requirements for the Bryant water distribution system.

Tablelll-4: Emergency Storage Requirements

Bryant, Arkansas

REQUIRED EMERGENCY STORAGE* (GALL
Year
2010 775,000
2015 925,000
2020 1,125,000
2025 1,325,000

* Equal to maximum day demand x 0.25 (6-hour reserve
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4. Total Storagye

Tablelll-5: Total Storage Requirementshows the total storage requirements for the
Bryant water distribution system, combining equalization storage, fweage and emergency
storage.

Tablelll-5: Total Storage Requirements

Bryant, Arkansas

REQUIRED STORAGE* (GALLONS)
Year
2024 2,025,000
2030 2,295,000
2040 2,655,000
2050 3,015,000

* Equalization + Fire + Emergency Storage

Table IlI-6 Additional Storage Requirementshows the additional recommended storage
requirement for the Bryant water distribution system.

Tablelll-6: Additional Storage Requirements

Storage Requirements
Year Total Storage Required| Total Storage Available| Additional Storage Available
(gallons) (gallons) (gallons)
2024 2,025,000 3,342,316 1,317,316
2030 2,295,000 3,342,316 1,047,316
2040 2,655,000 3,342,316 687,316
2050 3,015,000 3,342,316 327,316
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,C E po] Vv 0Cses « }( 8Z ]8C[* A S8 E ]+3E H¥]¥]3C=3 uAuvo E* %o
number of possible future conditions were performed. Each analysis utilizesniation such as

pipe size, pipe length, roughness coefficient, ground elevation and wiagterand in order to

accurately model the characteristics of the water system. The goal of the analysisléntify

possible system improvements such as additional pipeline, additional storageadafitibnal

pumping capacity that will provide sufficient water volume and presdar anticipated system

demands.
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graphical water distribution modeling software package. INFOWATER is database-dri
Windows-based water distribution analysis software that provides a tet@mraphical user
interface while running within the ArcMap for Windows environment. eA#t simulation, the

program generates detailed user-defined output reports, graphics (e.g., wolded network

maps, contour lines), and customized tabular reports as needed.

The INFOWATER software is based upon a numbering system of pipesnptmag, valves,
pumps, and water storage tanks. Detailed characteristics of the syatenrequired by the
program in order to accurately recreate the operation of the system. Ripemation (diameter,
roughness coefficient), junction information (demands, ground elevatfmun))p characteristics
(pump curves), and water storage tank data (elevation, dimensions) are all chéulgts into
the model.

IV(}EuU 8]}v }v Ev]vP ]18C[e A]*3]VP %]% v SA}EIU
water storage, and pumping facilities was obtained
from site visits, record drawings, atlas maps, GOOGLE
Earth, construction maps, City GIS files, and City
Utilities Department employees. This informatio
included pipe relationships, pipe material, pipe
length, and pipe diameters. Demands within the
system were estimated using past water
consumption records and projections of futur
demands. Water demand information was supplied
from WaterScope by Metron, the automatic mete
reading manufacturer, and the City billin
department.

D

Q =

FigurelV-1: Bryant Hydraulic Model
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B. Demand Alocaion

The City of Bryant supplied the CAW purchased water production records vituoh the
historical maximum day demand was established. The City of Bryantiesupldetailed
customer account list for the water customers via Water Scope that iadlateter numbers and
meter addresses for each meterUtilizing the two sources of data, dates were chosen to
represent an average day demand, and maximum day demand. Two weeks each for sachmer a
winter usage were compared and combined to ensure data validity. The maxday demand

was produced from the week in which the maximum demand day occurred.

The water usage data included residential, commercial, irrigation,sinidly and wholesale
customers. The raw data supplied by Metrdh E 3Z % E]} ]v op « AE o "v} E
(}E Z CX"E}E _us8Ee E us Ee* 3Z SA pulpva A }E }we(Eu %
days obtained from the sample period. This no read meter doelldue to either no usage, or a

meter that was not installed until after the data was recorded.

In order to minimize the gaps present in the raw data, the maximeswing for each meter over
the sample period was used to develop the demand allocation. For example, ifea raat a
consumption value on one day out of the week sample period, the maximum consumwatiue
recorded for that meter was used.

To account for the demand missing from the no read meters, difference betwremnotal

*3]u 3 uv v 82 E }E uv Ae3Zv $A5@] o0 $7A Vel
E _u s E- (}& sz s ThisNas dlBo perfesxed if there were any discrepancies in
the GIS address location from the customer address provided by WaterScepe joiming the
data could not be performed. If a meter in the GIS layer did not imatdemand provided by
WaterScope, the usage was geolocated by address and not meter location and thain ocagi
utilized.

After the merger of data was completed and analyzed, the average and maxiaycemad
usage data specific to each meter was geolocated into the hydraulic model. Thelooetions
are shown irFigurelV-2: Bryant Meter Points.
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FigurelV-2: Bryant Meter Points
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Hydraulic analyses of the water system included computer models fawdber system demand
in 224, 2030, 2040 and 2050. Demand conditions for each model included awdaggend
maximum day

Demand curves were generated for each customer class for each scenbziagihiourly reads
of the same week sample periods used for customer usage and resulted in agadag@ximum
demand curves for each meter.

The typical demand curves shownkigurelV-3: Max Day Demand Patterand FigureV-4.
Average Day Demand Pattemwere applied to the respective scenarios to simulate conditions
typical of Bryant for the given periods.

Once the overall usage for the demand periods was compiled, thendega@onverted from MGD
demand values to an hourly peaking factor over the week which whzeat in the model as a
demand pattern.

FigurelV-3: Max Day Demand Pattern
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FigurelV-4: Average Day Demand Pattern

Woodland Hills is a customer of the City of Bryant through a master rutated along Shobe
Road. Their demand was incorporated into the model using an intermi830 GPM flow rate
as shown irFigurelV-5: Woodland Hills Demand Pattern.

Woodland Hills Demand Pattern
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FigurelV-5: Woodland Hills Demand Pattern
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C. DESIGNCRTERA

An important factor within a water distribution system is service pressuService pressures
within a distribution system in the range of 40 pounds per squaoh i(psi) to 80 psi are
considered ideal. Pressures above 100 psi are not desirable becauseliafithigons of most
common household appliances. The maximum pressure occurs when the system coasumpt
is the lowest. Service pressures below 40 psi are undesirable, althoughooetadiops in
isolated areas to as low as 20 psi (Arkansas Department of Health) can be toleratgaopere
use of pressure zones can help alleviate pressure problems.

Pressure fluctuation is the difference in pressure between maximoor-and minimum-hour
conditions at any location in the system. Large pressure fluctuations cstoeulavoided to
provide good service to the customers within the system. Fluctuat@n0-30 psi are
considered acceptable. Head losses in distribution mains in the rangeoob feet per 1,000
feet of pipe are generally accepted. The maximum allowable velocity is most coyntedt
per second for pipes.

Fire flow simulations are made throughout the system to determine fire fiapabilities. Fire
flow requirements are defined for different parts of the distrimrt system, such as 1,500 gpm
for residential areas of the City and 2,000 gpm for commercial aredsedfity. The computer
model will simulate a fire at any user defined time of the simulation. tk@mpurposes of this
study, each fire flow was simulated at 100% of maximum day demand.

The above stated design criteria are used to determine the weaknessesdartieat system and
make improvements to correct them. Multiple options are simulated befopgeferred option
is chosen.

D. EXSTINGSYSEMSMULATION

A 48-hour simulation based upon 29average day and maximum day demand conditions was
initially made to determine deficiencies within the existing system. The ationlwas based on

a maximum day demand of 3.1 MGD as showiTable II-2: Water Demands The 2Q4
maximum day demand curve from the model is showFRigurelV-6: Maximum Day Demand

City of Bryantt Water System Master PI&PRAFT |  Crist Engineers, Inc. 30



FigurelV-6: Maximum Day Demand
The model indicates that there are significant headloss problems irymparts of the system.
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amount of flow. Velocities are also high in this area.

One such bottleneck in the system is the 8-inch water line alogigwdly 5 between Stoneybrook
Drive and Market Place Avenue. This line experiences high velocities arftehidjbss and is
JVSE] pus]vP 38} 8Z Vv}ESZ 3§ vi[s +0}A (dcannéEtedl & thel ZFincA 3 E o]
transmission main that runs along Highway 5 and turns north along Stoyaylboward the
north tank.

The results of the analysis of the existing system also indicated tha-theh transmission line
along Woodland Drive from Prickett Road to the south 1-MG tank experidigleselocities and
high headloss at times. This water line provides water to fill the stauntkh

In addition, other various gaps in the distribution system were idewkif These represent
situations where the hydraulics could be improved with the instialta of a short pipe
connection. One such location is along Debswood Drive between Sbothe Road and Neal
Street. This is an approximate 1,000 foot gap between the 6-inch water ail@g South Shobe
Road and the 6-inch water main along Neal Street. This connection veadd water
transmission through the distribution system from the north to the south
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Another location where a short connection could improve hydraulics isgalamwery Lane.
Currently, there is no water line along Lowery Lane between Highveayd 3Robinwood Circle.
Closure of this gap would increase water flow to and from the naitikt This connection would
also increase fire flows in the area.

There is currently no water main along Sunset Meadows Drive between &ljghwnd Sunset
Gardens. There is a 350 foot gap along Sunset Meadows Drive betweeinanwgater main
along the north side of Highway 5 and a 6-inch water main at Sunsee@ardrhis water line
would increase fire flows in the area as well as provide another flatv foa water to and from
the north tank.

E.Fre How

Under maximum day demand conditions, an additional fire flow
demand was applied at every junction that had a 6-inch or larger
diameter pipe connected to it. This added fire flow demand sinesl

the water usage during the event of a fire. Fire flow simulations are
typically used to pinpoint areas within a system that are subject to
low volumes of available flow during a fire event.

After reviewing the results of the available flow at each junction
during a fire, the areas with poor available flows were identified.

These areas were examined and compared with the low flow
hydrants that had been previously identified by the Fire Department
to confirm model accuracy and discover where loops could be ad|ded
to improve the available flow.

FigurelV-7:Fire Hydrant

Insurance Services Office (ISO) Commercial Risk Services, Inc. rates cities ahility to
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capabilities and the capability of the water system to deliver presdriuantities of water to

specific locations over a specific length of time. The current ISO ratiegacrecommends the

maximum needed fire flow cities should provide is 3,500 GPM for a durafidhree hours
dependent on the size and composition of the structure

FigurelV-8: Fire Flows less than 1,500gpshows areas were identified as not meeting the ISO
E <u]E u vSe (}E dAatingSTheelotations identified contain fire flowslgB00 GPM
or less.
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FigurelV-8: Fire Flows less than 1,500gpm

F.CAW aad SRWA Wate Sairce Exaluaion

Currently Bryant has an allocation of 4.0 MGD through CAW. For eardesign, it will be

assumed that all supplied water will be provided through CAW. dkpected that by 2030,

ANZWt [+ o0o0}3u vd }( iXi D' Aloo AlJo oU v e« PW % E 0]
distribution tank site and transmission into Bryant via one of two psgaboptions are shown

on FigurelV-9: Potential SRPWA Connecti@amd FigurelV-10: Potential SRPWA Connection -
Alternate
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FigurelV-9: Potential SRPWA Connection
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FigurelV-10: Potential SRPWA Connection - Alternate

The assumptions made for modeling are that the CAW booster pump statibbe capable of
providing a maximum of 5.0 MGD to the system with the existing two pumgdestribution
system, and 7.8 MGD if the pump station is expanded to three pumps anchch lines
downstream of the pump station are upsized to 16-inch lines totémks to allow for less head
loss between the pump station and tanks.

The assumptions made for SRPWA water supply will be that the distrbiaink will supply at

611 ( 8 }( Z o A3l]}v v 8Z 3§ 82 A3 E A& wijhA [ SREF AJEKC
system. Inthe event the capacity, pressure, or location of the SRPWA conne@somadonatch

the currently projected design, further evaluation will be requiredhe form of a Master Plan

update.

1. CAWOrnly Sceario

In the scenario that CAW is the only source of water to Bryant, afinda&mands would need to
be provided via the two existing meter locations. The existing pump statiorpp would be
capable of providing 5.0 MGD to the system continuously. An additiamap pnstalled would
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allow for 6.7 MGD, and installing a parallel 16-inch waterline fieenpump station to the 2-
million gallon tank as well as an additional 12-inch waterline ftloencentral tank to the south
tank would provide the system with a 7.8 MGD Capacity. This vpoolade flows to the system
into 2050.

2. SRWA Qnly Scenario

In the scenario that Bryant receives all of its water supply from SRPWA, impnotganaild be
required to allow for the water to flow from north to south or wetst east, as currently the
system is balanced flowing from east to west.

This would require large line upgrades of an 18-inch waterline treMNorth Tank at the SRPWA
proposed water meter to the Highway 5 Tank and an additional &6-waterline from the
Highway 5 Tank to the South Tank in order to balance flows atr@system in the first SRPWA
connection scenario.

With the alternate route for SRPWA connection, an 18- inch linedvoelrequired to extend
from the connection site at Springhill and Highway 5 to thghitay 5 tank and a 12- inch
extension from Highway 5 Tank to the South Tank as well as other improtemditated in the
improvements section along Springhill Road and along Boone Road. With these uptjrades,
system would be capable of receiving up to 9 MGD from SRPWA continuahsiyenadditional
capacity being used to wheel wholesale water to customers as explainbeif below.

3. SRWA Aerage Danand with CAN Pek Capaity

The third scenario involves receiving a base flow from SRPWA of 2 MGD ind283dGD in
2050. Any additional water needed would involve utilizimg éxisting booster pump station at
CAW meter to supplement the system. This would still require line upgrad¥®iD in order to
exceed 3 MGD, those being an additional waterline from the nortk tarthe central tank, and
an additional water line from the central tank to the south tanldtilizing both water supplies
would allow for water to balance head across the system and CAW meter statioM@D plus
4 MGD from SRPWA would be capable of providing the system and its wholetalaens water
beyond 2050.This scenario would result in the best system hydraulics long-ternefibier is the
recommended scenario to pursue.

4. Wheding Wholesale Wate to nsecutive Sgtems

The proposed plan for SRPWA connection includes a potential necessity of Brymavitie

water to additional customers via wheeling water through its systemhi® @ther utilities.

Currently Bryant provides wholesale water to Woodland Hills. Additioonnections to the
Shannon Hills and East End systems would be required to provide wdatesde communities
from SRPWA. SRPWA would bear the cost of any improvements needed to caterameugh

Bryant and to these communities. The total average day demand usage of waaledat from

these systems combined is approximately 1.6 MGD.
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a) Woodlard Hlls

Bryant currently provides water to Woodland Hills and would not nexj@ny additional
infrastructure to accommodate the water to Woodland Hills at the expgcemand of 100,000
to 150,000 gallons per day.

b) Shanwon Hils

Shannon Hills is located East of Bryant. Shannon Hills has an expected d#nb@0,000 to
750,000 gallons per day. An extension from the 12-inch waterline &8@gear Millbrook Dr
to Shannon Hills would be required in order to provide wateShannon Hills. There is currently
sufficient infrastructure within Bryant to provide water to the frfth connection location.

c)Eas End

East End is located south-east of Bryant. East End has agreed to water in the afi@50,000

to 1,275,000 gallons per day from SRPWA. An extension from Bryant near Soutid&Rk&ghol
and Hill Farm Rd to East End via Sardis Rd would be required to prowdeanBast End. Within
Bryant water system, &42-inch waterline extension from the 12-inch along Renyolds Rd and Rich
Stto the connection point at South Reynolds Rd and Hill Farm Rd Wweuldquired to allow
demands to be met within the systenmlhe 16-inch extension recommended from Highway 5
Tank to the new South Tank would also be required to meetuhel@mands of Bryant and East
End combined.

V."G3u u%FAu v

The system improvements were evaluated based on hydraulic modeling of gevenad
maximum day demands for the current system, and the system demands in years22d80,
and 2050. Based on these scenarios, improvements were developed and separaead imid,
and long term improvements. Near-term improvements are improvements thatnaost
needed to meet the needs of the system withint@0 years. Mid-term improvements look at
improvements that will be needed to meet system demands in thet P20 year range. Long-
term improvements look at improvements needed to meet the 20+ year rangernédds and
are based on service to customers, reliability, and fire flow demandlbe improvement
timeframe recommendations can change based on new construction, stregiqs, and other
system changes that may require long term improvements to become higher priority.
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A.Near-Tem Inprovements
1. 609 Pessure DHne Exanson / Ranovd of Suth Pressure dbne

Several customers within the South Pressure Zone have experienced low pressure issues,
specifically at the Hill Farm Elementary. In a review of the system service absyatiorent
customers within the South Pressure Zone have similar service elevations toviédreclevations
within the North Pressure Zone. Replacing the South tank (540 ovesféwmation) with a tank
at elevation 609 feet to match the North Pressure Zone would resuldnnincrease of
approximately 30 psi. This pressure increase would result in pressoitesli20 psi within the
South Pressure Zone and is within allowable working pressures of tlsingxisystem
infrastructure. One issue that could arise from this conversion is ensurgsignears do have
pressure reducing valves on their service lines prior to increasing pressemsure the pressure
is within acceptable limits for fixtures and faucets. Below istafithe improvements needed to
complete the pressure zone conversion.

a) Improvement1: 1.5Million GallonTark @ N. Reynolds/ High School

Removal of the 1.1 million gallon South Tank and replacement with a 1.5 milli@m gall
Ju%3}e]8 o A S S vl § e« EA] o A §]}v 0i6[ A]SZ u B Z &Z vP

existing 2.5 million gallon tank on Highway e 1.5-million-gallon sizing of an elevated tank

would equate to approximately 1,000,000 gallons in additional usetirbge, allowing for

sufficient storage for the future while converting the entire systéanl pressure zone and

resolving low pressure issues within the South Pressure Zone.

b) Improvement 2: Boone Roadl2-inch Extension

Once the South Pressure Zone is brought to match the overflow @ewvaft the North Pressure
Zone pressures, a connection can be made between the 12 inch on BoonevRo#tk 10 inch

waterlines on Woodland Park Road and Boone Road. This 5,000 foot extensidmallow for

more flow into the south area of Bryant and allow the Highway 5 TanknamdSouth Tank to
better float together.

2. Sysem Freflow and Rdiabiity Improvements
a) Improvement 3: Sprighill Saith of I30to Highway5 t 16-inch Extension

Bryant currently has three crossings along Interstate 30; an 8-inchtha#ter Lee Pkwy, a 16-
inch at Market Place Ave, and a 12-inch near Prickett Rd. Theseas mterstate crossing on
the west side of Bryant, and it is recommended that a 16-inch be iedtatiross 1-30 to connect
the 12-inch south of 1-30 to the 8-inch waterlines along Highway & fotal length of 2,100 feet.
The recommended line sizing of 16- inch is to better prepare for futuee itnprovements
needed for when SRPWA begins to provide water to Bryant.
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b) Improvement 4: Woadland Hlls Metron Meter and Vait

Currently, the Woodland Hills wholesale connection utilizes a meteredvry Woodland Hills
and is not metered via an advanced meter capable of recording water usagegthr
WaterScope. It is recommended that Bryant install an Advanced Metering InfraseyAMI)
meter to be capable of recording usage data on this meter, allowing better infawman flows
to Woodland Hills.

c) Improvement 5: Airport Roadto Hill Roadt 8 inch Exension

Airport Rd currently does not have sufficient fireflow to meet systemands. Hill Rd currently
has low pressure during maximum day demands. Looping these two lines 8#nah 900 ft
extension would both increase pressure to the schools at Hill Rd awd falf better fireflow at
the Airport.

d) Improvement 6: Bryant Pkwy, Raynar Rd to Johnsanwood t 8-inch
Exension

Currently Bryant does not have a waterline extending along Bryant Pkw§, 78 ft extension
along Bryant Pkwy would improve fireflows along Shobe Rd and Cherry @Greekete fireflow
was noted to be less than 1,000 gpm in some areas. This wouldllaofor better flows into
the Woodland Hills wholesale meter.

e) Improvement 7: North Reynolds Rdat RogerdRd t 8-inch Comedion

Low fireflows and an extended dead end area were indicated by Bejafftat Rogers Rd and
Bristol Dr. These findings concurred with results shown by the madldl00 ft 8-inch extension
across N. Reynolds Road would allow for this section of the system to become loofsegaodid
both improve fireflow in the Rogers Rd area and allow for the closing of valtles area while
maintaining water to customers in the event of a main break.

f) Improvement 8: Woady Drto Seeplechase Ar t 8-inch Canection

Insufficient fireflows and an extended dead end area were indichtethe model along Woody
Dr. A 400 ft 8-inch extension from Steeplechase Dr to Woody Dr woond falf this section of
the system to become looped, improving reliability and fireflow.
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B. Mid-TermSystem Improvements
1. SRWACmnedion Improvements

When Bryant begins receiving water from SRPWA, improvements will be requiredwviotiad
water coming into the system to be transmitted throughout the systemadiguThis is discussed
under IV.F CAW and SRPWA Water Source Evaluation or83®agyaprovements will also be
required to allow the tanks to float along similar head ranges wiater is received from the
west or north.

a) Exensionfrom SRWA Gonnection to Hwy 5 Tark

This improvement involves one of two improvement depending on the SRPWAionrfeite.
i) Improvement 9: North Tank b Hvy 5 Tank

In the case the SRPWA water connection point is adjacent to the North Tamkl8-inch
waterline extension of 10,000 feet is required to allow the wateoming to fill the Hwy 5 tank
via gravity.

i) Improvement 9A Sprindnill Rdto Hwy5 Tank

In the alternate scenario that SRPWA water is provided along Hwy 5 agpriRd, an 18-inch
12,000 ft extension is required from the meter to the Highway 5 Taéwolg Springhill Road
and Cedar Dr is required to allow Highway 5 Tank to fill via gravity from SRPWA.

b) Improvement 10: Connection of SentcesBefore CAWPump Stationalong
I-30

Currently, there are services that receive water from Bryant prior to thester pump station at
I-30 when receiving water from CAW. These services must be tied intostesnsygr after the
booster pump station or ensuring a means to bypass the pump statioensure water is
provided to these customers in the event the CAW meter is closed.

2. Sygtem Freflow and Rdiablity Improvements
a) Improvement 11: Chlorination upgadesat CAWBooster Pump S#tion

The Booster Pump Station that allows water provided from CAW tbéilNorth Pressure Zone
has concerns with its chlorination unit. The chlorination uairently leaks whicthas caused
corrosion to components inside the chemical room. It is recommended thathi@ination
system be replaced in order to prevent further damage to the booster psi@gon structure in
the event chlorine boosting is required on water received from CAW.
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b) Improvement 12: Forest Dand Hghway5 t 8-inch Intercomect 350

Two 8-inch waterlines currently dead end at Forest Dr and HighwaiS.improvement would
connect the two dead end waterlines with the 8-inch waterlamethe west side of Forrest Drive.
This improvement would result in increasing available capacityed@tba as well as reduce dead
ends in the system, improving water quality.

c) Improvement 13: Debswod to Carywood Dr t 6-inch Loop

Model indicated deficient fireflows are located at the end @aNSt. Looping Carywood Dr and
with Debswood Dr and Neal St with an 800 ft 6-inch extensmmudvallow for fireflow demands
to be met on Neal St. This would also improve system resiliertbg iavent of a main break,
reducing the number of customers out along Debswood Dr and Neal St.

d) Improvement 14: Highway5 to Loway Ln t 8-inch Extension

Highway 5 and Lowery Ln currently connect via a 2-inch waterloegalowery Ln. It is
recommended to install a 1,000 ft 8-inch waterline extension taneah Lowery Ln and Highway
5. This would provide a looped connection between Highway 5 and Lowery L

e) Improvement 15: SursetMeadows Dr t 8-inch Extension

This improvement involves installing a 350 ft 8-inch loop connectimge® Meadows Dr with
Highway 5. This improvement is recommended for water quality on S@esetens Dr as well
as to increase reliability within the system by looping an existesy-end waterline.

f) Improvement 16: Wad Dr t 6-inch Extension

Insufficient fireflows along Stivers Blvd and Ward Dr were indicatedhyaraulic modeling.
Extending the 6-inch along Ward Dr to Springhill Road would allowidopad connection along
these roadways. This extension involves 1,200 feet of 6- inch waterlingptove fireflows.
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C.Long-TermSystem Inprovements

1. System Trarsmission Improvements

In order to meet Long Term Maximum Day Demanfds EC vS[e <}y RZwdhas dow
the Highway 5 and South tanks better match head and float togretimprovements must be
made to convey water between the Highway 5 Tank and South Tank.

a) Improvement 17: Hwy 5 Tank to south 30 t 16-inch Transisson

This transmission improvement involves connecting Highway 5 Tank with the existinghl2
waterline along Interstate 30 at Lora Drive. This 3,000 foot 16-nacisinission inclucing boring
across 1-30 would allow for more flow to be provided to the system sofithterstate 30.

b) Improvement 18: Souh Tankto I-30 t 16-inch Transisson

This transmission improvements involves extending the 16-inch transmission instahedHwy

5 Tank to south I-30 improvement to the South Tank. This connegtiatd be required to meet
long term demands within the south system and new demands brought on by ctiong to

Shannon Hills and East End systems.

2. CAWWater Supply Improvements

In the event Bryant requires greater than 5.0 MGD from CAW, improvements must be made t
increase flows from the booster pump station to provide watethe city. These improvements
include installing a 10,000 16-inch transmission line from the booster pump station to the new
16-inch transmission line installed at 1-30 between the Highwaynk @ad South Tank as well as
installing a new pump within the booster pump station.

a) Improvement 19: Booster Pump Sation to I-30 at Pikewood t 16-inch
Transmgson

b) Improvement 20: 75 HP Pump a Booster Pump Sation
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D. SRWAWholesale b nsecautive Sygtems

SRPWA improvements indicate Bryant will be needed to wheel water to consesysiens in
order to provide water to these systems without the need for dedicdatadsmission mains from
SRPWA to each individual entity. Improvements will be required in da@rovide these
systems with the indicated demands. These improvements involve gt Within Bryant to
meet the required demands, as well as transmission lines from the extent of Bugdait system
to the connecting utility. All improvements associated with providiagewto these entities will
be paid for by SRPWA.

1. Shanmon Hills

In order for SRPWA to convey water through Bryant to Shannon Hills, arsiextérom the 12-
inch waterline along 1-30 near Millbrook Dr to Shannon Hills &wbalrequired. There is currently
sufficient infrastructure within Bryant to provide water to ti@-inch connection location.

2. East Erd (Improvement 21)

In order for SRPWA to convey water through Bryant to East End, a 12xtealsion from Bryant
near South Reynolds Rd to East End generally along Sardis Rd would be r¥diimedBryant
water system, a 12-inch extension from the 12-inch along Renyolds Rd and&tRichthe
connection point at South Reynolds Rd and Hill Farm Rd would be requaédviodemands to
be met within the system. Depending on the total flow requirement&a$t End, the 16-inch
improvements recommended from Highway 5 Tank to the new South Tankdvadso be
required to meet the full demands of Bryant and East End combined.
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This section presents the recommended Capital Improvement Plan (CIP) for yhef Eibt

Springs water system. The plan is based on the evaluation of the watelystngatment, and

distribution system, and on the recommended projects described in the que\sections. The
CIP has been prepared to assist the City in planning and construtingvater system

improvements in the future. The improvements should be implemerugdhe City as funding
is available. The CIP for the improvements identified by this Masteralrtapresented under
separate bound cover.

A. Qost Estimating Ciiteria

The cost estimates presented in this study are opinions developed fromabidations, cost
curves, information obtained from previous studies, and experience on other psojElaé costs
estimated for each recommended improvement are opinions included in ifRel&eloped with
this study.

The cost estimates presented in the CIP have been prepared for general mésiaing
purposes and for guidance in project evaluation and implementatiamal costs of a project will
depend on actual labor and material costs, competitive market condifiinal project scope,
implementation schedule, and other variable factors such as: prelimirigiynaents generation,
investigation of alternative routings, and detailed utility and topognaghrveys.

Costs developed for this study should be considered "order of magnitudetiarelan expected
accuracy range of +40 percent to -30 percent.

1. Land Aqquisition Casts

Acquisition of property, easements, and rigftway (ROW) will be required for some of the
recommended projects, particularly new pump stations and tank facilitiesditiddally, the
capital costs do not include pipeline corridor purchases or easemests doecause it was
assumed that public ROW will be utilized wherever possible. Land castacareasily
determined, particularly in the master planning phase, and variables affeptiogerties can
result in widely varying land prices. Since land acquisitiors @st not included in this master
plan, the final capital costs may vary from the estimates presented herein.

2. Estimated Gnstruction Casts

Since knowledge about site-specific conditions of each proposed prsjkctiied at the master
planning stage, a 20 percent contingency was applied to the CaistnuCost to account for
unforeseen events and unknown conditions.
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In addition, a 20 percent contingency was added for each recommended improveiment
account for other project costs such as engineering fees, legal fees, admiorstfags,
environmental fees and other miscellaneous fees that may be required fdeimgmtation of
the project.

The Capital Improvement Cost, in dollars, for each proposed improvement isttideof the
Estimated Construction Cost (including contingency) plus the other costsisded in the
previous paragraph.

B. Caital Improvement Ran

The CIP projects are prioritized based on their urgency to mitigate existingedeigs and for
servicing anticipated growth. It is recommended that improvements tagat# existing
deficiencies be constructed as soon as possible. The deficiencies fatalhe system have a
significant total capital cost that is best distributed basedtioe order in which the City will
develop. It is assumed that any replacement pipes will be in the same aligameat the same
slope as the existing pipe. However, this study recommends an investigation alfghment
during the pre-design stage of each project.
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