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Purpose of the Report

Page

20

The purpose of this report is to document the preparation of a water distribution model for the City of
Newark, Delaware. The University of Delaware, Water Resources Agency prepared this model for the

City of Newark Water and Wastewater Department using USEPA EPANET 2 software.



Chapter 1: Introduction

This report documents the construction of a City of Newark, Delaware water distribution model using
the United States Environmental Protection Agency EPANET 2 software. The University of
Delaware, Institute for Public Administration — Water Resources Agency prepared the model for the
City of Newark Water and Wastewater Department.

EPANET 2 Model

EPANET 2 is a computer simulation model designed to predict the hydraulics of pressurized water
distribution pipe networks (Rossman, USEPA, 2000). The network consists of pipes (links), nodes
(junctions), pumps, valves, storage tanks, and reservoirs. EPANET 2 models the flow and velocity in
each pipe, the pressure at each node, and the height of water in each tank. EPANET 2 runs on a laptop
or personal computer using Windows operating system which allows point and click entry of input
data and color coded output maps, tables and graphs. EPANET 2 has the following hydraulic
modeling capabilities:

No limit on the number of pipes and nodes that can be modeled.
Computes flow and friction headloss using the Hazen-Williams formulas.
Includes minor head losses for bends and fittings.

Models pumps and valves.

Simulates multiple water levels in storage tanks.

Consider multiple normal and peak demand categories.

Newark Water Distribution System

The City of Newark water system was formed around 1888 as a one-well system serving a small
population in the downtown area (NWSAC, 1991). Today the City of Newark provides drinking water
via a municipal system to about 33,000 people through about 9000 service connections within a 25 -
square mile service area (Figure 1). Newark’s daily water needs range from 4 million gallons per day
for normal demands to 6.0 - 6.5 mgd for peak daily demands although peak demand has declined since
the 1999’s due to water conservation practiced by residential and industrial customers (Figure 2).

Newark draws water supply from two sources — surface water at the White Clay Creek Water
Treatment Plant near Paper Mill Road (3 mgd) and the nearby Newark Reservoir, and groundwater
from wells in the north wellfield near Creek Road and the south wellfield along South Chapel Street
(3.5 mgd). The City is the only water purveyor in Delaware able to withdraw water conjunctively
from both surface and ground water. Newark can also supplement supplies via interconnections from
United Water Delaware, an investor owned purveyor. Table 1 summarizes the capacity and
characteristics of the Newark wellfields.

The raw untreated water is withdrawn from the creek or the wells and treated at the White Clay Creek
or South Wellfield water treatment plants (Figure 3). The treated water is then transported through a
100 mile pipe network to the custumers. A system of storage tanks and pumps provides pressure to the
system. During dry years when the White Clay Creek declines to low levels below 14 mgd (an
instream flow standard to protect the fishery), the City curtails withdrawals from the creek and pumps
water from the Newark Reservoir (circa 2006) for treatment and delivery to the system. Table 2
summarizes the characteristics of the City of Newark Water Supply System.
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Figure 1. City of Newark water distribution mains.

Table 1. Wells in the City of Newark water system.

DNREC DGS Capacity Diameter Screen
LOCAL ID 1D 1D Drilled (gpm) (in) (ft) Aquifer
South Wellfield
8 10001 Ca55-05 Jan-31 140 16 55-60 Columbia
10 10622 Jan-69 60 4 153 Columbia
11 10003 Dbl11-28 Jan-56 150 10 31-62 Columbia
12 10002 Db12-27 Jan-56 75 10 145-170 Potomac
13 10004 Dbl11-27 Jan-56 180 10 41-62 Columbia
14 10005 Dbl11-49 Jan-56 325 10 106-129 Potomac
15 00182 Dbl11-48 Jul-68 425 10 44-59 Columbia
16 00181 Db2-42 Jun-68 475 10 130-164 Potomac
17 01508 Db31-51 Jan-71 150 12 56-69 Columbia
19 31430 Db32-16 Jan-68 75 6 118-133 Potomac
1915 3.0 mgd
Laird Tract
20 81438 Ca45-98 Feb-90 550 10 102-285 Wissahickon
21 81439 Cb41-14  Feb-90 200 10 55-400 Wissahickon
23 10006 Ca45-21 Jan-71 350 8 400 Wissahickon
25 10007 Ca45-23 Jan-71 150 8 419 Wissahickon
1250 1.6 mgd




Table 2. Characteristics of the City of Newark water supply system.

Characteristic

Description

System Circa

1888

Supply

White Clay Creek (3.0 mgd)
South Wellfield (3.0 mgd)
Laird Tract wells(1.6 mgd)

Water Treatment Facilities

White Clay Creek Filtration Plant : 3 mgd
South Wellfield Iron Treatment Plant: 2 mgd

Treatment Screening, Sedimentation, Flocculation, Sand Filtration,
Fluoridation, pH adjustment, Chlorination
Storage Raw Water: Newark Reservoir (317 mg)
Finished Water: 7 Storage Tanks (8 mg)
Mains 100 miles

Service Population/Connections

33,000/9,000

Service Area

25 sq mi

Demand Normal Demand: 4.0 mgd
Maximum Monthly: 4.9 mgd
Peak Demand: 6.5 mgd
Interconnections United Water Delaware Academy Street: 3 mgd

United Water Delaware Red Mill Rd: 1.4 mgd
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Figure 2. Peak daily water demand in the City of Newark.
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Figure 3. City of Newark water supply sources.



Chapter 2: EPANET 2 Model Development
Scope

The University of Delaware, Institute for Public Administration — Water Resources Agency developed
the EPANET 2 water distribution model for the City of Newark according to the following scope:

1. Service Areas — Divide the City of Newark water distribution network into the following
service areas:

North of Main Street and west of the White Clay Creek

North of Main Street and east of the White Clay Creek

Kirkwood Highway and eastward

South of Main Street, east of the state line and north of Elkton Road

South of Main Street, south of Elkton Road, and north of Chestnut Hill Road

South of Chestnut Hill Road

2. Nodes — Input data for the nodes (pipe junctions) including:
e Vertical elevation (ft above msl datum) obtained from USGS topographic mapping and
assuming the mains are constructed 5 feet below the ground surface.
e Water demand (gpm)
e Horizontal location from water supply mylar drawings provided by City of Newark

3. Pipes — Input data for the pipes including:
e Connecting nodes
e Length (ft)
e Diameter (in)
e Hazen Williams roughness coefficient for pipe material cast iron or ductile iron (C = 100).

4. Tanks — Define the finished water storage tanks including:
e Bottom elevation (ft above msl datum)
e Diameter (ft)
e Initial, minimum, and maximum water levels

5. Pumps — Define pump curves using:
e Total dynamic head (ft)
e Operating flow rate (gpm)

6. Valves — Input the locations of the following types of valves and designate as closed or open:
e Pressure reducing valve (PRV)
e Pressure Sustaining Valve (PSV)
e Flow Control Valve (FCV)

7. Reservoirs — Define the raw water storage facilities such as the treatment plant lagoons and the
Newark Reservoir including:
e Bottom /full water levels (msl)
e Volume (cf)



8. Water demands - Run the model for average daily (4 mgd) and peak daily (6.5 mgd) water
demands. For a normal demand of 4 mgd or 2,800 gpm, if there are 683 junctions, then the
mean demand per junction is 4 gpm. Using a peak demand multiplier of 1.5, then the demand
at each node is 6 gpm. Compute the following output parameters in tabular and graphical
views at each node in the system:

Elevation (ft)
Demand
Head (ft)
Pressure (psi)

Compute the following output parameters in each pipe (link) in the water system:

Length (ft)

Diameter (in)

Flow (gpm)

Velocity (fps)

Status (open or closed

Figures 4, 5, 6, and 7 provide schematics of the City of Newark EPANET 2 water distribution
model. The City of Newark water model has the following summary statistics:

Number of Junctions: 683

Number of Reservoirs: 1

Number of Tanks: 7

Number of Pipes: 925

Number of Pumps: 8

Number of Valves: 20

Flow Units: GPM

Headloss Formula: Hazen Williams
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Figure 4. City of Newark EPANET 2 water distribution model.
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Figure 5. City of Newark EPANET 2 water distribution model with wells and tanks.
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Figure 7. Southern service areas in the City of Newark water distribution model.
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The following tables summarize input data for the City of Newark EPANET 2 water model:

Junctions (t
Junction 100

pical)

® pipe 11

Pipes (typical) Newark Reservoir

Reservoir 594

Froperty Walue ’erl—w‘ ’m
“lunction 1D 100 “Pipe ID 11 # W *Reservoi (D 594
H-Coordinate 2875.29 “Start Node #-Coordinate F1BE.R4
‘r-Coordinate BYF3.27 *End Node ‘r-Coordinate 8524.05
Dezcription Description Diezcription Mewark Reservoir
Tag Tag Tag
“Elevation 205 “Length B867.083 “Tatal Head 190
Bage Demand 4 *Diameter 8 Head Pattern
Cemand Pattern “Roughness 100 Initial Euality
Dematd Categories 1 Loz Coeff. 0 Source Quality
Ermitter Coeff. Initial Status et [nflow 3555
Initial Guality Bulk Coeff. Elevation Hooon
Source Qualty wall Coeff. Pressure DDD
&ctual Demand [ Fla Quality 0.0o
Total Head Welocity
Pressure Unit Headlozs
Quality Friction Factor

Reaction R ate

Louviers Tank Paper Mill Rd Tank Windy Hills Tank
Tamkso7 @ fankezz @

Froperty Y alue Froperty W alue Property Walue
“Tank 1D 597 “Tank 1D 198 *Tank 1D 632
H¥-Coordinate E410.71 ¥-Coordinate 5116.92 #-Coordinate REF2.07
-Coordinate 1093710 -Coordinate 943686 r-Coordinate 824296
Description Lowviers Tarlk Description flPaEé[ Mill Rd T ark, Description f.Windy Hills Tark
— Teg T
*Elesration 340 *Elevation 226 “Eleryation 100
“Iitial Lesel 105 “Iitial Lewvel 28 “Initial Lerel 140
iniumn Lewvel 80 *felinirmum Lewvel i “Miwirnurn Lesel 120
“hel atinnuirn Lervel 120 el aimurn Level 30 “td auirium Leveel 150
“Diameter 74 “Diameter 140 “Diamneter 43
Minirmum Yalume Mirimum % olume b imirnum Walume
Wolume Curvee WValumne Curve Yolurne Curve
Mixing Model Mized Mixing kodel Mixed Fixing b odel tined
Mixing Fraction A Mixing Fraction Fixing Fraction
Reaction Coeff. Reaction Coeff. Reaction Coeff.
Initial Quality Initial Buality | mitial G uality
Source Quality Source Quality Source Quality
Mt Il 3491 Mt Imflow 470 Tt [nflow 574
Elewation 445,00 Elewation 264.00 Elesation 240.00
Pressure 45.50 Pressure 1213 Pressure G0.E6
Quality 0.00 Buality 0.on Quality n.aoa
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Dallam Rd Tank 2

New London Rd Tank Nottingham Rd Tank 1

& Tank&30

Property Walue Property alue

“Tank 1D E29 *Tank IO E30

l

Froperty Yalue
*Tank ID B3

H-Coordinate 304292 #-Coordinate 3497.73 #:Coordinate 345371
“f-Coordinate 9495 36 ‘-Coordinate 7E70.7E *r-Coordinate 7EH7.43
Drescription Mew London Rd Tanl Description Dezcription ]

Tag Tag Tag

*Elesation 264 “Elewation *Elevation 197
“Initial Lewel Lt} “Iitial Level “Initial Level 53
*Minimum Level 23 *Minimum Lewvel *Minimum Leswvel i]
“tawimurn Level B3 “t aimum Level M aximum Level 53.9
“Diameter 735 *Diarneter *Diameter 40

Finimum Y olume Minimum W olume Finimum Yolume

Vaolume Curve

Mizing Maodel Mixed

Yolume Curve “Yolume Curve
Mixing Model

Mixing Fraction

Iixing Model Idixed

Iixing Fraction Mixing Fraction

Reaction Coeff. Reaction Coeff. Reaction Coeff.

Initial Quality Initial Quality Iitial Cluality

Saurce Quality Source Guality Source Quality

Met Inflow -4462 Met | nflow Met [nflow 7o
Elevation 322,00 Elexation Elewation 255.00
Pressure 2513 Pressure Pressure 2513
Quality 0.00 Quality Quality noo

Arbour Park Tank

Property Walue

“Tank 1D 287
#-Coordinate 374345
*-Coordinate

Description

Tag

*Elevation 192
*Iitial Lewel B3
*Minirmurn Level 40
“Maximurm Level B4
*Diameter Kr)

Minirmurn Yolume

Wolume Curve

ixing Model Mixed
Mixing Fraction

Reaction Coeff.

Initial Quality

Saurce Quality

Met [nflov 180
Elevation 255.00
Pressure 27.30
Gty 0.00
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Pumps

Pump 634 = Pump 649 Pump 874 =
Froperty Walue Property Value Froperty WValue

“Pump 1D B34 “Pump 1D 549 *Purmp 1D 874
*Start Node 539 “Start Node 537 *Start Mode 106
“End Node 51 “End Node 351 “End Node 105
Description ESDUth Wwelfield Pump 1 (2 MGD) Description Sauth Wellield Pump 2 (3 mad] | J| Description

Tag Tag i i Tag

Purmp Curve 7 Purnp Curve B Purmp Curve 3
Pawer Pawer Pawer

Speed Speed Speed

Patterm Pattern Pattem

Initial Status Open Initial Status Open Initial 5 tatus Open
Effic. Curve Effic. Curve Effic. Curve

Energy Price Enengy Price Energy Frice

Price Pattern Price Pattern Price Pattern

Flow 1050 Flow 1050 Flaw 1044
Headloss 2857 Headloss 322 Headloss -B2.78
Cluality n.on Guality n.oo Guality 0.00
Status Open Status Open Status Open

Pum 438 & | Pume s =

Froperty Walue Froperty Walue Froperty Walue
*Pump 1D 286 *Purmnp [0 438 *Pump 1D EE
*Start Node 287 *Start Node 321 *Start Node E3E
*End Node B42 *End Node E44 *End Mode B37
Description Arbour Park Pump 1 (100 GPM) Description Arbour Park Pump 2 Description “ithite: Clay WTF Pump
Tag Tag Tag

Purnp Curve 1 Purmp Curve 2 Pump Curve 10
Power Power Power

Speed Speed Speed

Pattern Pattern Pattert

Initial Status Open Iritial Status Open Iritial Status Closed
Effic. Curve Effic. Curve Effic. Curve

Energy Price Energy Frice Energy Price

Frice Pattern Frice Pattern Frice Pattern

Flawy 12 Flaow 18 Flaw 0
Headlozs -EE.43 Headlozz 6613 Headloss 0.00
Quality 0.00 Cluality 0.00 Cluality 0.00
Statuz Open Status Open Status Cloged
R —_ ] ]

Froperty Yalue ,F'ropert_l,l—\halwa|

*Pump [D 119 “Pump ID 203

Sl ek 198 “Start Node 180

*End Mode 152 *End Mode 635

Description Mew London Rd Pump Description Newark Reservoir Pump

Tag Tag

Pump Curve Purnp Curve 10

Fower Paweer

Speed Speed

Pattern Pattern

Initial Status Open Initial Status Open

Effic. Curve Effic. Curve

Energy Price Energy Price

Price Pattern Frice Pattem

Flaw 18 Flow 3E13

Headloss -BE13 Headloss 156,66

Quality 0.o0 Guality 0.00

Status Open Status Open
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Pump Curves

Curve Editor

Curve Editor

Curve [D Description Curve [D Description
|Arb0ul Park boaster to dave dr. |E |W'est Chestrut Hill Booster ta Highfield Drive
Curve Type E quation Curve Type E quation
|PUMP | |Head = 66.67-0.001 667 (Flow] 2. 00 |PUMP | |Head = 66.67-0.001 667 (Flow] 2. 00
Flow Head *~ Flow Head *~
100 50 = | & 100 50 = | &
_ 50 _ 50
= =
= 40 = 40
T T
T30 I
20 20
104 104
) 5‘0 160 1%0 EIP 5‘0 160 1%0
v Flow (GPM) v Flow (GPM)
Load... Save... u] Cancel Help | Load... Save... u] Cancel Help |

Curve Editor

Curve Editor

Curve [D Description Curve [D Description

|E |N0rth West Booster, Delrem Road and Windzar Road |L0uviers Tank Boosters, [2 200 GPM pumpsz)
Curve Type E quation Curve Type E quation

|PUMP | |Head =141.33-7.21 2E-5(Flaw]"2.00 |PUMP | |Head = 53.33-8 335E 5iFlow)"2.00

Flow Head *~ Flow Head *~
50
700 106 — 400 40 — 0
€ 100+ € 1
E 2 304
i} i}
= 50 T 3
10+
EIP SEIPD 1 ,DIIJEI EIP 2[‘}0- 460 BEIPD
v Flow (GPM) v Flow (GPM)
Load... | Save... | u] | Cancel | Help | Load... | Save... | u] | Cancel | Help |
Curve Editor fg| Curve Editor fg|
Curve I Description Curve I Description
E |Blue Hen Drive |Fite. 72'w/ell 14
Curve Type E quation Curve Type E quation
|PUMP j | Head = B0.00-7.778E-E[Flow]"2.00 |PUMP j | Head = 33.33-1.92E -E[Flaw]"2.00
Flows Head L 50 Flove Head ~
13888 |45 = | s W33 |5 =
— . 25
= 401 = 20
% 30 % 154
20 104
104 c |
] 1,000 2000 0 1,000 2,000 3,000 4,000
V5 Flow (GPM) bt Flow (GPM)
Load... Save.. Ok Cancel Help Load... Save.. Ok Cancel Help
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Pump Curves

Curve Editor

fg| Curve Editor

X

Curve I Description Curve I Description
i |Rite. 72'w/ell 13,12 E |Cuntis Plant pump(1]
Curve Type E quation Curve Type E quation
|PUMP j | Head = 33.33-4.321E-6[Flow]"2.00 |PUMP j | Head = 93.33-5.377E-6[Flow]"2.00
Flows Head Flove Head
30 50
13888 25 20833 70 804
. 25 _ 1o
= 20 £ &0
T 20 2 =0
% 154 % 0]
104 304
20
< 10
1,000 2000 0 1,000 2,000 3,000 4,000
b Flow (GPM) b Flow (GPM)
Load.. | Save. | Ok Cancel Help | Load.. | Save. | Ok Cancel Help |

Curve Editor

Curve Editor

Curve (D Description Curve (D Description
|Eurtis Plant purmp [2] i |Lagoon ta Fezevair Pump
Curve Type E quation Curve Type E quation
|PUMP | |Head = 93,335 377E-6{Flow)"2.00 |PUMP | |Head = 160.00-2 551E-7(Flaw)"2.00
Flow Head Flow Head
204 150+
20833 70 = 804 12500 120
— ?u_ —
= 60 £ 1004
3 0| 3
Z 40| T
304 =0
20
1 D—
1,000 2000 3,000 4,000 0 10,000 20,000
v Flow (GPM) ¥ N CE)
Load... | Save.. | ok | Cancel | Help | Load... Save.. ok Cancel Help
Curve Editor rg|
Curve (D Description
|
Curve Type Equation
|PUMP j | Head = BE.67-4.53E-5[Flow]"2.00

Flow Head »~

500 50 =

50
=

= a0

g 30
I

20

104

SDD 1 DDEI
v Flow (GPM)
Load... Save... QK Cancel Help
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Chapter 3: Model Results

This chapter presents the results of the EPANET 2 water supply model run for peak daily water
demands (6.0 mgd) in the City of Newark. The normal demand is 4 mgd or 2,800 gpm. If there are
638 junctions, then the mean normal demand per junction is 4 gpm. Using the demand multiplier of
1.5, the model estimates the peak demand at each node is 6 gpm or 6 mgd for the entire system. The
appendix summarizes the following output tables for nodes (junctions) and pipes (links) in the water
system assuming a peak water demand of 6 mgd (4,200 gpm):

Nodes

Elevation (ft) Head (ft)
Demand (gpm) Pressure (psi)
Pipes

Length (ft) Diameter (in)
Flow (gpm) Velocity (fps)

Status (open/ closed

Figure 8 shows the elevation gradient in the Newark water system. Elevations range from 50 to 80 ft
above sea level in the flat coastal plain of the southeasterly portion of the City to over 200 ft in the
northwesterly hilly Piedmont areas. Water tanks are situated on top of the hills to provide water
pressure in the system. Neighborhoods with low water pressure are usually situated at high elevations.

Elewvation
50.00
80.00
135.00
200.00

ft

Figure 8. Elevation gradient in the City of Newark water distribution model.
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Figure 9 depicts the pressure gradient imposed by water tanks and pumps in the City of Newark water
system. Water pressures range from less than 25 psi along Paper Mill Road to more than 70 psi in the
Chapel Hill neighborhood and south Newark along South Chapel Street and Route 4. Water
distribution systems are designed for the following operating water pressures at the customers service
connection:

Minimum: 25 psi (Delaware Public Service Commission, 1980)
Minimum: 35 psi (Ten States Standards, 2003)
Normal: 60 psi (Ten States Standards, 2003)

Maximum: 100 psi (Delaware Public Service Commission, 1980)

Pressure
25.00
50.00
75.00
100.00

pai

Figure 9. Pressure gradient for the City of Newark water distribution model.
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Figure 10 indicates that 3 percent of the Newark water system has water pressure less than the
Delaware PSC standard of 25 psi and 8 percent of the system is less than the Ten State Standard of 35

psi.

&5 EPANET 2 - EPANETmodel. NET - [ Frequency Plot - Pressure]
ﬁ Eile Edit View Project Report Window Help =

DEed & BBX#a §NMEERE K ETAQ IHOEHE-CNT

Distribution of Pressure

Percent Less Than
P en

+ + + + + f + + u t + + t t + + t
10 20 30 40 50 60 70 80 S0 100 110 120 130 140 150 160 170
Pressure (psi}

Auto-Length Off GPM ﬂ 100% | %Y. 2286.64, 3028.45

Figure 10. Distribution of water pressures in the City of Newark water distribution system.

Neighborhoods with water pressures less than 25 psi are along Paper Mill Road in the Woods at
Louviers and Christiansted and Timber Creek along Nottingham Road (Figure 11). These
neighborhoods have individual booster pumps to increase water pressure above the Delaware standard
of 25 psi. Neighborhoods with water pressures less than the Ten State Standard of 35 psi but more
than the Delaware PSC standard of 25 psi are in the Fairfield, Nottingham Green, and Arbour Park
neighborhoods (Figure 12). Figure 13 depicts the range of water pressures at nodes in the City of
Newark water system. Table 3 summarizes the neighborhoods with various water pressures ranging
from 25 to 40 psi.
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Figure 11. Nodes with pressure below 25 psi in the City of Newark water distribution model.
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Figure 12. Nodes with pressure below 35 psi in the City of Newark Water distribution model.
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Figure 13. Pressure distribution in the City of Newark Water distribution model.

Table 3. Number of nodes at various system pressures in City of Newark neighborhoods.

High

Neighborhood 25 psi 30 psi 35 psi 40 psi Pressugre psi
New London Rd 2 6 10 67
Louviers 11 13 12 13 61
Nottingham Rd 6 13 20 27 83
Chapel Hill 4 122
Windy Hills 85
Arbour Park 1 2 4 72
Total 17 29 38 58
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Total finished water storage provided by 7 tanks in the City of Newark is 8 mg (Table 4).

Table 4. Water tanks in the City of Newark water system.

Overflow
Base Elevation Elevation | Diameter | Height Capacity
Tank Type (ft) (ft) (ft) (ft) (gal)
Arbour Park Standpipe 192.0 256.0 37 64 514,000
Nottingham Rd No. 1 Standpipe 197.0 257.0 25 60 220,000
Dallam Rd. Standpipe 197.0 257.0 40 60 563,000
Paper Mill Rd Reservoir 226.8 256.0 140 30 3,453,000
New London Rd Reservoir 264.0 327.0 74 63 1,998,000
Louviers Elevated 340.0 460.0 74 120 1,000,000
Windy Hills Elevated 95.0 250.5 43 150 300,000
8,048,000

Table 5 summarizes water tank operating criteria compared to water pressures in the service areas of
the Newark water system. Based on the operating tank water levels assumed in the model, several
junctions in the Nottingham Rd/Dallam Rd and Paper Mill service areas have water pressure less than
the Delaware PSC standard of 25 psi. These neighborhoods have individual booster pumps to increase
water pressure above the 25 psi standard at the service connection. All of the service areas have
several junctions with water pressures less than the Ten State Standard of 35 psi. These areas may
boost water pressure above 35 psi by:

Installing individual booster pumps
Installing pressure reducing valves

Increase minimum operating take water levels.

Individual booster pumps have been installed by homeowners. The City has installed pressure reducing
valves. If the City increases minimum tank water levels, it would reduce the reserve tank water
storage capacity for emergencies and fire fighting.

Table 5. Water tank operating criteria in the City of Newark water system.

Arbour | Nottingham | Dallam | Paper Mill New Windy
Park Rd Rd Rd London | Louviers Hills

Tank Water
Elevation (ft)
Overflow 256 257 257 256 327 460 250
Low 232 197 197 226 297 420 220
Customer Elevation
(f
High 245 205 192 241 262 295 165
Low 64 118 118 65 125 145 38
Pressure (psi)
Max 92 65 65 78 82 109 85
Min 30 24 24 17 25 28 25
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City of Newark Water Distribution Network
Network Table - Nodes

Elevation Demand Head Pressure
Node ID ft GPM ft psi
Junc 93 165 6 292 55
Junc 94 235 6 291 24
Junc 95 155 6 292 60
Junc 96 165 6 291 54
Junc 97 155 6 302 64
Junc 98 165 6 310 63
Junc 99 175 6 312 59
Junc 100 205 6 312 46
Junc 101 155 6 311 67
Junc 102 195 6 312 51
Junc 103 195 6 311 50
Junc 104 165 6 314 64
Junc 105 125 6 315 82
Junc 106 129 6 252 53
Junc 107 140 6 266 55
Junc 108 175 6 266 39
Junc 109 195 6 266 31
Junc 110 222 6 266 19
Junc 111 215 6 266 22
Junc 112 220 6 266 20
Junc 113 200 6 256 24
Junc 114 205 6 256 22
Junc 115 195 6 256 27
Junc 116 195 6 257 27
Junc 117 185 6 257 31
Junc 118 140 6 257 50
Junc 119 145 6 257 48
Junc 120 155 6 257 44
Junc 121 132 6 253 53
Junc 122 150 6 257 46
Junc 123 179 6 257 34
Junc 124 182 6 257 32
Junc 125 175 6 257 35
Junc 126 165 6 257 40
Junc 127 139 6 253 50
Junc 128 135 6 253 51
Junc 129 135 6 253 51
Junc 130 125 6 253 56
Junc 131 130 6 253 53
Junc 132 120 6 253 58
Junc 133 118 6 253 59
Junc 134 123 6 253 57
Junc 135 145 6 253 47
Junc 136 135 6 253 51
Junc 137 145 6 253 47
Junc 138 160 6 254 41
Junc 139 160 6 254 41
Junc 140 175 6 254 34
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City of Newark Water Distribution Network
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275
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129
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245
243
235
165
268
167
189
188
192.5
136.5
123

197
100
340

Network Table - Links

Link ID
Pipe 1
Pipe 4
Pipe 5
Pipe 7
Pipe 9
Pipe 10
Pipe 11

Length
ft

1631
139
672
2016
389
517
867
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35
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322
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240
445

Flow
gpm
-6
659
-671
-353
-281
-64
-138
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297
323
220
329
350
410
274
329
267
1151
295
545
460
226
259
657
591
589
525
701
644
292
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Pipe 640
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Pipe 642
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Pipe 651
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Pipe 841
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820
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Pipe 136
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Pipe 223
Pipe 224
Pipe 226
Pipe 409
Pipe 621
Pipe 625
Pipe 652
Pipe 656
Pipe 825
Pipe 917
Pipe 918
Pipe 947
Pipe 948
Pipe 949
Pipe 950
Pipe 951
Pipe 952
Pipe 953
Pipe 954
Pipe 955
Pipe 956
Pipe 957
Pipe 958
Pipe 959
Pipe 960
Pipe 961
Pipe 962
Pipe 963
Pipe 964
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Pipe 967
Pipe 968
Pipe 971
Pipe 973
Pipe 974
Pipe 124
Pipe 65
Pipe 125
Pump 634
Pump 649
Pump 874
Pump 886
Pump 438
Pump 66
Pump 119
Pump 203
Valve 665
Valve 791
Valve 567
Valve 806
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The University of Delaware is committed to assuring equal opportunity to all persons and does not discriminate on the basis
of race, color, gender, religion, ancestry, national origin, sexual orientation, veteran status, age, or disability in its
educational programs, activities, admissions, or employment practices as required by Title IX of the Educational
Amendments of 1972, Title VI of the Civil Rights Act of 1964, the Rehabilitation Act of 1973, the Americans with
Disabilities Act, or other applicable statutes, and University policy. Inquiries concerning these statutes and information
regarding campus accessibility should be referred to the Affirmative Action Officer, 305 Hullihen Hall, 302/831-2835
(voice), 302/831-4552 (TDD)
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