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SECTION I
Water Distribution Master Plan

CITY OF HUTCHINS, TEXAS
2018 WATER DISTRIBUTION SYSTEM REPORT
SECTION I – WATER DISTRIBUTION SYSTEM MASTER PLAN
A.

GENERAL
This analysis and report presents a comprehensive plan for the development of the water
distribution system to serve the City of Hutchins to buildout. This plan is based on the best
available information on existing and future land uses. Although the proposed system is
designed to accommodate the buildout development of the City’s planning area, it should be
examined at intervals and revised to conform to changing conditions that may arise as the City
continues to grow. Likewise, prior to undertaking a major expenditure, an examination should
be made to sufficiently verify that the design criteria used in developing the overall plan is still
valid.
Included in this report, is the methodology used to establish water demand rates for residential
and non-residential land uses, establishment of the service area pressure planes, the sizing of
waterlines, pump stations, elevated storage tanks and ground storage reservoirs to meet
anticipated system demands. At the end of this report, we have enclosed a master plan map that
shows the planning boundary, location and size of the proposed pump station, ground storage
reservoirs, elevated tanks and the proposed network of distribution lines.
The hydraulic analysis was performed utilizing H2ONET version 14 computer software to aid
in developing an overall system of water lines, storage facilities and pump stations required to
serve the area within the planning boundary. A 72-hour Extended Period Simulation (EPS)
hydraulic models were created for the buildout condition and for the year 2018 (existing) water
distribution system condition with maximum daily, maximum hourly, and minimum hourly
demands simulated through a 72-hour diurnal curve.
Bannister Engineering prepared the 2016 Land Use Plan. The 2016 Land Use Plan provided
existing and buildout land use maps, existing population, and buildout population. The capital
improvement program (CIP) for Hutchins’ water distribution system is provided in Section III
of this report.
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B.

PLANNING AREA
The City of Hutchins’ future water distribution planning area consists of land within the current
city limits and the City’s extra territorial jurisdiction (ETJ). The total land area within the
Planning Area that is to be developed by buildout is approximately 8,965 acres. Of the total
planning area, approximately 3,050 acres are within the 100-year floodplain boundaries.
The City’s planning area encompasses land that is outside the City’s existing Certificate of
Convenience and Necessity (CCN) and encompasses land inside other CCN. The study includes
the area within the City of Hutchins city limits and within Lancaster CCN generally located in
southwest Hutchins. We recommend that the City pursue a mutual agreement with Lancaster on
how the Lancaster CCN within the City’s planning area will be served in the future. Figure No.
1 illustrates the City’s future planning area, its current ETJ, and CCN areas.

The planning area also encroaches into the D-Bar-B Water & Wastewater Supply Corporation
CCN. This study did not extend east in the flood plain and therefore does not conflict with the
D-Bar-B Water & Wastewater Supply Corporation.

There is also a section of land within the Hutchins city limits that does not appear to be in any
CCN. The city should amend their CCN with the State of Texas to have it included within the
City Limits.
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C.

POPULATION
The City of Hutchins 2016 Land Use Map was used to establish the existing and build out
residential population and non-residential land use area within the planning area. The existing
2018 residential population within the water CCN boundary is approximately 5,731 people of
which approximately 2,200 are inmates at the state prison. The population is projected to be
approximately 11,244 at buildout and includes a prison population of 2,200 inmates. Since the
estimated water demand in this analysis is based on these growth projections, any future change
will directly affect estimated demand rates and facility need projections. The densities used for
calculating the buildout residential population for single family residential is 4 units per acre
and 3 persons per unit. The densities used for multi-family residential is 25 units per acre and 2
persons per unit.
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TABLE NO. 1
BUILDOUT RESIDENTIAL POPULATION AND NON-RESIDENTIAL
LAND USE AREA
NonResidential
Residential
Land Use
Single Family
Residential
Multi-Family
Residential
Commercial

Area
(AC)

Buildout
Units

Buildout
Population

567

2,741

8,022

20

511

1,022

321

Restaurants by I-45

4

Office/Retail/Public

367

Prison

86

Light Industrial

Developed
Area
(AC)

2,200

2,892

Construction Industrial

2

Heavy Industrial

156

Town Center

88

Parks/Open/Greenbelt

3,208

TOTALS

7,124
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3,252
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Table No. 2 summarizes the 2018 and Buildout population within the planning boundary area.
TABLE NO. 2
POPULATION
Land Use

Residential Population
(with 2,200 inmates)

Units

2018

Buildout

People

5,731

11,244

Table No. 3 provides a summary of the projected population projections (includes inmates) provided
by the 2016 Land Use Plan, from year 2018 to buildout. Figure No. 2 illustrates a population
projection graph from the year 2018 to Buildout.
TABLE NO. 3
RESIDENTIAL POPULATION PROJECTIONS
Year

Status

Population

2018
2028
2030
Buildout

Estimated
Projected
Projected
Projected

5,731
9,131
10,356
11,244
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CITY OF HUTCHINS, TX
2018 MASTER PLAN
FIGURE 2
POPULATION & MAXIMUM DAILY DEMAND PROJECTIONS
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D.

PROJECTED WATER USE
The design of the water distribution system involves various rates of water use, which are
generally, referred to as water demand. For the purpose of this study, water demand rates are
generally expressed in million gallons per day (MGD). The three most significant water
demand rates are defined as follows:
1) Maximum Daily Demand: This is the total amount of water used during the day of
heaviest consumption in any given year and the minimum rate, which the high service
pumps must be capable of pumping. Water must be supplied to the pumps at this rate.
2) Maximum Hourly Demand: This is the rate at which water is drawn from the entire system
during the hour of maximum consumption on the day of maximum demand. This rate is
generally of a short duration and is most economically provided for by the use of elevated
storage in addition to water supplied to the system by pumps. The distribution system,
including storage and pumping capacity, must be able to satisfy this demand.
3) Minimum Hourly Demand: This is the rate at which water is drawn from the distribution
system during the hour of least consumption on the day of maximum demand. This
demand rate is used in the water distribution analysis to determine the adequacies of the
system to replenish elevated storage.
The analysis and design of the proposed water distribution system is based on the maximum
water demand anticipated and the proposed future land uses. Water billing data from July 2017
for the City of Hutchins’s existing water system were analyzed to evaluate maximum day water
use per person for 2018 residential use and per acre for commercial, retail and industrial water
users.
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Table No. 4 summarizes the residential demand rates in gallons per capita per day (g.p.c.d.) and
nonresidential demand rates in gallons per acre per day (g.p.a.d.) utilized in calculating
Hutchins’ buildout maximum daily demand and maximum hourly demands. Based on the
billing records provided by the City, the maximum daily demand rate for residential usage was
calculated to be approximately 202 gpcd. The maximum daily demand design rate utilized in
this master plan report was 230 gpcd with a peaking factor at 1.7 to calculate the maximum
hourly demand.
TABLE NO. 4
SERVICE AREA DESIGN WATER DEMAND RATES

Land Use

Residential
Max Day Max. Hour
Per Capita Per Capita
g.p.c.d.
g.p.c.d.

Single Family Residential

230

391

Multi-Family Residential

175

298

Commercial
Restaurants by I-45
Office/Retail/Public
Prison
Light Industrial
Construction Industrial
Heavy Industrial
Town Center
Parks/Open/Greenbelt
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Non-Residential
Max. Day Max. Hour
Per Acre
Per Acre
g.p.a.d.
g.p.a.d.

1,500
2,000
1,500
2,300
1,000
10,000
6,500
2,500
0

2,550
3,400
2,550
3,910
1,700
17,000
11,050
4,250
0
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The calculated water demands, for the two land uses within the City’s planning area at buildout, are
summarized in Table No. 5 and Table No. 6 summarizes the Maximum Daily and Maximum Hourly
Demands.
TABLE NO. 5
BUILDOUT DESIGN WATER DEMANDS BY LAND USE
Maximum Daily
Demand
(MGD)

Land Use

Maximum Hourly
Demand
(MGD)

Residential

2.60

4.42

Non-Residential

5.38

9.14

8.0

13.56

Total:

TABLE NO. 6
DESIGN WATER DEMANDS
Maximum
Daily
Demand
(MGD)

Land Use

Maximum
Hourly
Demand
(MGD)

2018 Demand (MGD)

2.32

3.94

Buildout Demand (MGD)

8.00

13.56

Table No. 7 summarizes the projected buildout demands being placed on the water distribution
system by each service area.
TABLE NO. 7
BUILDOUT DESIGN WATER DEMANDS
BY SERVICE AREA

Land Use

Maximum Daily
Demand
(MGD)

Maximum Hourly
Demand
(MGD)

702 Service Area

3.5

5.93

630 Service Area

4.5

7.63

8.0

13.56

Total:
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E.

WATER DISTRIBUTION SYSTEM
Analysis of the buildout water distribution system is based on the buildout water demand
anticipated and the geographical distribution of the water demand. The design of the proposed
water distribution system is based on three separate demand conditions. The first condition is
the maximum daily demand which is used to determine the buildout supply from Dallas Water
Utilities (DWU). This demand rate is the minimum supply and minimum pumping required by
the system. The second condition utilizes the maximum hourly demand rate on the day of
maximum demand.

Maximum hourly demand rates are used to size distribution lines,

determine volume of elevated storage required, check pressures throughout the planning area to
meet or exceed pressure requirements set by the Texas Commission of Environmental Quality
(TCEQ). The size of existing distribution lines, proposed distribution lines, and elevated tank
sizes are shown on the Master Plan Map presented at the end of this report. The third condition
is the minimum hourly demand rate on the day of maximum demand. This rate is used to
analyze the refill rates of elevated storage. These three demand conditions were modeled over a
three-day period (72- hours) Extended Period Simulation (EPS).
The 72-hour EPS was developed with the use of a diurnal curve that is used to peak the water
demand in the hydraulic model from a minimum hourly demand condition through a maximum
daily demand condition and to a maximum hourly demand condition. The diurnal curve
utilized in the model was created from composite diurnal curves generated in other North
Central Texas Cities. Figure No. 3 represents the design 72-hour diurnal curve input into the
buildout EPS model. Modeling the water distribution system over a 72-hour period allows for a
check of the ability to draw down and refill ground storage reservoirs and elevated storage tanks
and to determine the anticipated system pressures under severe conditions.
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PEAKING FACTOR

72-HOUR EPS DIURNAL CURVE

TIME
FIGURE NO. 3
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F.

SERVICE AREAS
The City currently operates under one service area, which is set by the high water level (HWL)
of the existing elevated storage tanks. The City currently has two elevated storage tanks. The
first is the existing Lancaster-Hutchins 1,000,000-Gallon Elevated Storage Tank, located off
Lancaster-Hutchins Road in the west part of the City with a high water level (HWL) of 710
feet. The second elevated tank is the Wintergreen 300,000-Gallon Elevated Storage Tank,
located off Wintergreen Road, in the southwest part of the City with a high water level of 660
feet. The two elevated storage tanks do not and cannot operate together.
At buildout, there will be two service areas within the future planning boundary area. Two
service areas were established to separate the higher elevation areas from the lower elevations
areas while maintaining acceptable system pressures. The western portion of the City will be
identified as the 702 Service Area and the eastern portion of the City will be identified as the
630 Service Area when the service areas are established. Figure 4 shows the limits of the two
service areas within the City’s future planning area.
1. 702 Service Area
The future 702 Service Area will generally be east of Hutchins current city limits, west of J.J.
Lemmon Road in the northwestern portion of the service area and west of I-45 in the southern
portion of the service area, with some areas past these limits. The natural ground elevations
within this service area range from approximately 478-feet MSL (Node 106 located at the
corner of Miller Ferry Road and Starlight Drive) to approximately 576-feet MSL (Node 164 at
the corner of Lancaster-Hutchins Road and Wintergreen Road). This service area is designed
for a pressure range of 40 psi when the elevated tanks are near empty to near 100 psi when the
elevated storage tanks are full. At buildout, there will be one existing elevated storage tanks and
one pump station to supply this service area. At buildout, the 702 Service Area will have a
maximum daily demand of approximately 3.5 MGD.
To create the 702 Service Area, the overflow weir and pipe in the existing Lancaster-Hutchins
1,000,000 elevated storage tank will be lowered to elevation 702 feet. This action will reduce
the capacity to 800,000 gallons.
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630 Service Area
The 630 Service Area will be a new area that will be generally east of J.J. Lemmon Road in the
northwestern portion of the service area, west of the Trinity River, east of I-45 in the southern
portion of the service area, with some areas past these limits. The natural ground elevations
within this service area range from approximately 386-feet MSL (Node 322 west of Fin &
Feather Club Lake) to approximately 502-feet MSL at Node 375 (at the corner of J.J. Lemmon
Road and Chapman Street). The pressures will range from 40 psi to 100 psi. There will be one
elevated storage tank, and the pump station required to supply the 630 Service Area. An
elevated storage tank (750,000 gallons) with a high water elevation of 630 will need to be
constructed to create this service area. At buildout the 630 Service Area will have a maximum
daily demand of approximately 4.5 MGD.
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G.

WATER SUPPLY
The City currently receives its water supply from Dallas Water Utilities (DWU), at a rate of
approximately 2.5 MGD (1,735 gpm). DWU charges on a volume charge only. As supply
increases, there will be a time that the DWU rate structure converts to a demand and volume
charge. The Texas Commission on Environmental Quality (TCEQ) minimum requirement is
0.60 gpm per connection. Based on existing population, there are approximately 1,882
connections which results in 0.92 gpm per connection which exceeds the TCEQ minimum. As
the City continues to grow, additional supply will be required to meet the system demand,
which is envisioned to be provided by DWU. A supply of 8.0 MGD will be required.
The 702 service area will be supplied at a rate of approximately 3.5 MGD. The 630 service area
will be supplied at a rate approximately 4.5 MGD. The locations of the existing and proposed
delivery point/pump station are shown on the Master Plan Map at the end of this report and is
generally located northeast of the intersection of Chapman Street and Millers Ferry Road.
Table No. 8 summarizes the existing, and buildout maximum day supply requirements at each
delivery point.
TABLE NO. 8
MAXIMUM DAY SUPPLY

Delivery Point
DWU Line
H.

2018
Supply
(MGD)
2.5

Buildout
Supply
(MGD)
8.0

PUMP STATIONS
The City currently meets system demands for the current service area with one high service
pump station, with surface water from DWU. The pump station has a total pumping capacity of
4.38 MGD, and a firm pumping capacity of 2.80 MGD (largest pump off within the one service
area).
1.

Chapman Street Pump Station
The Chapman Street Pump Station is located just south of the Hutchins State Jail. This site
has pumps set on top of the ground storage reservoir with electrical components located
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outdoors. The pumps consist of two (2) high service pumps rated at 1,100 gpm each (1.58
MGD), one high service pump rated at 350 gpm (0.50 MGD), and one high service pump
rated at 500 gpm (0.72 GPM) for a total pumping capacity of 3,050 gpm (4.38 MGD). The
Chapman Street Pump Station also has one existing 500,000 gallon cast in place concrete
ground storage reservoir. The pump station does not have an operating discharge meter.
TABLE NO. 9
CHAPMAN STREET PUMP STATION
Pump Number

Pump
Status

Design
Pump Flow
(MGD)`

No. 1

Existing

1.58

No. 2

Existing

0.50

No. 3

Existing

0.72

No. 4

Existing

1.58

Pumping Capacity:
Firm Pumping Capacity
(Pump 4 out):
2.

4.38
2.80

Future Chapman Street Pump Station
The Future Chapman Street Pump Station will supply water to two separate service areas.
All pumps and electrical gear will be enclosed in a secured building and will include
discharge meters to each service area. At buildout, pumps 1,2,3, and 4 will service the 702
service area, and pumps 5,6,7,8, and 9 will service the 630 service area. At buildout this
pump station will have a firm pumping capacity of approximately 8.0 MGD. Table 10 & 11
shows the proposed pump sizes for each proposed service area.
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TABLE NO. 10
FUTURE CHAPMAN STREET PUMP STATION
702 SERVICE AREA
Pump Number

Pump
Status

Design
Pump Flow
(MGD)

No. 1

Future

0.75

No. 2

Future

1.00

No. 3

Future

1.75

No. 4
702 Service Area Firm
Pumping Capacity:

Future (Std-By)

1.75
3.50

TABLE NO. 11
FUTURE CHAPMAN STREET PUMP STATION
630 SERVICE AREA
Pump Number

Pump
Status

Design
Pump Flow
(MGD)

No. 5

Future

0.75

No. 6

Future

0.75

No. 7

Future

1.00

No. 8

Future

2.00

No. 9
630 Service Area Firm
Pumping Capacity:

Future (Std-By)

2.00
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I.

GROUND STORAGE RESERVOIRS
Ground Storage within the system is necessary to provide a dependable supply during periods
of high demand, emergencies, or disruption in supply. Ground storage reservoir volumes were
sized to meet maximum daily demands plus the portion of the maximum hourly demands met
with pumping. A 6-hour drawdown for maximum daily pumping (a 12-hour average day
demand drawdown) was utilized to size the reservoirs.
Currently, the existing Chapman Street Pump Station has a 0.50 MG ground storage reservoir
constructed in 1971. The short term plans are to continue to use the reservoirs until future
demands exceed existing pumping and ground storage capacity. At buildout, two 1.0 MG
ground storage reservoir will be required as shown in Table 12.
TABLE NO. 12
GROUND STORAGE CAPACITY

Reservoir Number
Chapman Reservoir
No. 1
Chapman Reservoir
No. 2
Total:
*To be replaced
J.

Buildout
Required
Storage
(MG)

Existing
Storage
(MG)

Buildout
Storage
(MG)

1.00

0.50*

1.00

1.00

0.00

1.00

2.00

0.50

2.00

ELEVATED STORAGE
The volume of elevated storage required within a water distribution system is a function of the
maximum daily demand rate (pumping rate) and the maximum hourly demand rate. This
volume in conjunction with pumping capacity will meet the projected peak hourly demand rate.
The minimum amount of elevated storage required by TCEQ is 100 gallons of storage per
connection. The existing number of connections is approximately 1,882. At 100 gallons per
connection, the TCEQ minimum volume of elevated storage required for the existing
distribution system is approximately 188,200 gallons. The existing system currently uses
1,300,000 gallons of elevated storage and therefore meets TCEQ’s requirements for minimum
elevated storage.

At buildout, the estimated population is approximately 11,244, or
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approximately 3,748 connections. At buildout, the minimum required elevated storage capacity
by TCEQ would be approximately 374,800 gallons. We do not recommend the City base their
system off the minimum requirements established by the State but instead design and operate
the system to meet the maximum hourly demand allowing an efficient system to meet demands.
Therefore, by designing elevated storage to meet maximum hourly demands, the proposed total
volume of required elevated storage is 1.35 million gallons. It exceeds the minimum volume
requirements established by TCEQ. In the hydraulic water model, water distribution system at
buildout conditions supported the maximum hourly demand with 1.35 million gallons of
elevated storage. This was achieved while the elevated storage tanks deep cycled during peak
hours and then were able to recover during off-peak hours of the 72 hour EPS. Table No. 13
below illustrates the volume required to sustain maximum day pumping during the maximum
hour conditions at buildout conditions.
TABLE NO. 13
ELEVATED STORAGE CAPACITY AT BUILDOUT

Service
Area

702

Buildout
Required
Storage
(MG)

Existing
Elevated
Storage
(MG)

Buildout
Storage
(MG)

0.60

0.80

0.80

0.60

0.80

0.80

0.75

0.00

0.75

630 S.A. Total:

0.75

0.00

0.75

TOTAL:

1.35

Elevated Storage
Tank
Lowered LancasterHutchins Road 0.80 MG
EST (HWL 702 feet)
702 S.A. Total:

630

Proposed 0.75 MG EST

1.55

The existing service area has one existing 1.0 MG (HWL 710 feet) and one existing 300,000
gallon (HWL 660 feet) elevated storage tanks. When the 702 service area is created, the 1 MG
elevated storage tank HWL will need to have the over flow weir lowered to elevation 702
which reduces capacity to 800,000 gallons. The 300,000 gallon elevated storage tank (HWL
660 feet) will be abandoned when the 750,000 gallon elevated storage tank is created within the
630 Service Area.
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K.

WATER DISTRIBUTION LINES
Proposed water lines were sized to provide a hydraulically efficient system capable of
delivering water to the distribution system within acceptable velocities and head loss ranges.
The proposed water lines were sized for a maximum velocity of 7-feet per second (fps) in
isolated locations during maximum hourly demand conditions. Allowing velocity over 5 fps
allows the system to minimize water quality issues by having smaller lines. Proposed water
line diameters are shown on the CIP Map and the Master Plan Map at the end of this report. As
development occurs, the system of lines and the sizes shown should be considered.
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SECTION II
10-Year Capital Improvement Plan

SECTION II – 10-YEAR CAPITAL IMPROVEMENT PLAN (2018-2028)
2018 System
The water distribution system currently has a surface water supply from DWU of 2.5 MGD, a
ground storage reservoir of 500,000 gallon, a 1.0 MG elevated storage tank, a 300,000 gallon
elevated storage tank, and a firm high service pumping capacity of 2.8 MGD to meet the
existing maximum daily demand of 2.32 MGD. The 1.0 MG elevated storage tank located on
Lancaster-Hutchins Road is not being fully utilized due to overflowing of the 300,000 gallon
elevated storage tank located on Wintergreen Road. Water levels in the 1.0 MG tank remain
approximately 10 feet of the 40 feet available. With a service area elevation of 710 feet,
extreme high pressures are and will be experienced in a one service area system. Therefore, the
water distribution system should be converted to two pressure planes. This will consist of a
new Chapman pump station, a new 0.75 MG elevated storage tank, modification to the
overflow elevation in the 1.0 MG elevated storage tank and additional distribution line.
2028 System
Within the next ten years, the City envisions additional capital improvements to meet system
demands as development occurs over the next decade. These improvements will consist of
additional DWU meter station, additional pumping capacity, and additional waterlines. With
the additional facility improvements in service, the City can continue to meet the system water
demands.
Table No. 14 summarizes the proposed CIP projects that are required to meet the anticipated
water demands between 2018 and 2028. Figure 5 shows the location of the CIP projects.
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TABLE NO. 14
10-YEAR CAPITAL IMPROVEMENT PLAN

Project
I.D.
Project
PROPOSED FACILITIES
PF-1 Chapman 630 S.A. Pump Station
PF-2 Chapman 702 S.A. Pump Station
PF-3 Chapman 1 MG Ground Storage Reservoir
PF-4 0.75 MG Elevated Storage Tank (630 S.A.)
PF-5 Dallas Meter Station
PROPOSED WATER DISTRIBUTION LINES
PL-1 702 SA 16-Inch Discharge Line
PL-2 Leslie Street & Millers Ferry Road 10-Inch Water Line
PL-3 IH-45 Northbound Service Road 12-Inch Water Line
PL-4 IH-45 Crossing 10-Inch Water Line
PL-5 Intersection of Lancaster-Hutchins & Main Street 8-Inch Water Line
PL-6 Lancaster-Hutchins Road 12-Inch Water Line
PL-7 J.J. Lemmon Road 12-Inch Water Line
PL-8 630 SA 16-Inch Discharge Line
PL-9 Dallas Street 8-Inch Water Line
PL-10 Palestine Street 6-Inch Water Line
PL-11 Langdon Road Connector 8-Inch Water Line
PL-12 S.H. 310 8-Inch Water Line
PL-13 Lancaster-Hutchins Road and Miller Ferry Road 12-Inch Loop
PL-14 630 S.A. 12-Inch Distribution Line
Concurrent Projects
Fire Protection Lines
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SECTION III
Fire Flow Analysis

SECTION III – FIRE FLOW ANALYSIS
A.

GENERAL
A fire flow analysis was completed for the 2018 and Buildout Models utilizing the H2ONET
Fire Flow Module. The simulation adds a fire flow at each individual junction node and
determines if the required residual pressure at the fire location was achieved, while system
pressure and pipe velocity constraints at all other locations in the system are maintained. This
process was repeated for each junction node in the system.

B.

FIRE FLOW CONSTRAINTS
The following constraints were utilized for the fire flow analysis:
➢ Base system demands at the time of fire – maximum daily demand conditions
➢ Base fire flow – 1,000 gallons per minute (gpm) = 1.44 million gallons per day (mgd)
➢ Duration of 3 hours
➢ Minimum residual pressure at the fire location – 20 psi
➢ Minimum system pressure at all other locations in the system – 35 psi
➢ Maximum pipe velocity during a fire flow event – 10 feet per second (fps)

C.

FIRE FLOW RESULTS
Figure Numbers 6, and 7 illustrate the available fire flow range at each junction node in the
2018 and Buildout Models, respectively. Each of these figures shows a majority of locations
exceed an available fire flow of 1,000 gpm.
Figure No. 6 represents the available fire flow results in the 2018 Model (existing). It shows
the node locations that experience available fire flow less than 1,000 gpm in red. The nodes in
red can be improved by increasing existing 6-inch diameters or less to 8-inches or 12-inches.
Fire Flows along major transmission mains exceed 1,000 gpm.
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Buildout Hydraulic Data

HYDRAULIC ANALYSIS OUTPUT
A computer assisted hydraulic analysis was performed utilizing H2ONET 14.0 computer software to
aide in developing an overall system of water mains, storage facilities and supply to efficiently serve
the entire city as development is now envisioned. The resulting plan is shown on the water
distribution map outside this report. The master plan map shows the size and location of all existing
and future feeder mains as well as elevated storage facilities. Also shown are reference numbers on
all pipes and pipe intersections or nodes. These numbers refer to additional information contained in
the tabular computer printout summaries.
The hydraulic information shown on the tabular computer printout summaries are described as
follows:
1) Pipe Number - Number shown on system map for each section of pipe between junctions.
2) Start Junction/End Junction – Starting and ending junction connection for each pipe segment.
3) Junction Number - Pump Station, intersection of pipe, or water use point. The first node
number indicates the flow entering a section of pipe, the second node number indicates flow
leaving that section of pipe. A minus sign indicates the flow opposite of the node order.
4) Length - Distance between nodes in feet.
5) Diameter - Pipe diameter in inches.
6) Roughness - Coefficient of friction designated to the section of pipe.
7) Demand - Design flow at nodes in million gallons per day (MGD). A minus sign indicates flow
into the system.
8) Elevation - Ground elevation at junction based on U.S.G.S. datum.
9) Discharge - Rate of flow in pipe section in million gallons per day.
10) Headloss Velocity - Velocity of flow in section of pipe in feet per second (fps).
11) Pressure - Pressure in pounds per square inch (psi) at the junction.
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SECTION IV
Appendix

SECTION V
2018 Water Distribution Master Plan Map

