@ Stantec

2022 WATER MASTER PLAN

October 28", 2022

Prepared for:
City of Newman

Prepared by:
Stantec Consulting Services Inc.

Project Number:
184032179



2022 Water Master Plan

Revision

Vo1

V02

V03

V04

Description
DRAFT
DRAFT
DRAFT

FINAL

Author

Alexander
Cropp

Alexander
Cropp

Alexander
Cropp

Alexander
Cropp

Date

2022-
04-28

2022-
08-31

2022-
09-23

2022-
10-27

Project Number: 184032179

Quality

Check
Michael
Georgalas

Michael
Georgalas

Michael
Georgalas

Michael
Georgalas

Date

2022-
09-19

2022-
10-27

Independent
Review
Kevin Alemany
Kevin Alemany

Kevin Alemany

Kevin Alemany

Date

2022-
04-28

2022-
10-27



2022 Water Master Plan

This document entitled 2022 Water Master Plan was prepared by Stantec Consulting Services Inc.
(“Stantec”) for the account of City of Newman (the “Client”). Any reliance on this document by any third
party is strictly prohibited. The material in it reflects Stantec’s professional judgment in light of the scope,
schedule and other limitations stated in the document and in the contract between Stantec and the Client.
The opinions in the document are based on conditions and information existing at the time the document
was published and do not take into account any subsequent changes. In preparing the document, Stantec
did not verify information supplied to it by others. Any use which a third party makes of this document is
the responsibility of such third party. Such third party agrees that Stantec shall not be responsible for
costs or damages of any kind, if any, suffered by it or any other third party as a result of decisions made
or actions taken based on this document.

Prepared by:

Alexander Cropp

Reviewed by:

Michael Georgalas

Approved by:

Thomas Butler

Project Number: 184032179



2022 Water Master Plan

Table of Contents

EXECUTIVE SUMMARY ..ottt ettt s e et e e e e et s e e e et e e e e et s e e e et aeeeeraneees VI
ACRONYMS / ABBREVIATIONS . ...t e e e e e et e e e ra e e e aaaaas XVI
1 INTRODUCTION. ... e e e e r e e e et e e et e e an e eannas 1.1
11 P UIDOSE .o e e e et et e aa b e e e e e ee e aaae 11
1.2 o 0] o1 1.1
1.3 (D=1 = W OXo] 1= Tox 1T o IS PSPPSR 1.2
2 PLANNING AND EVALUATION CRITERIA ... e 2.1
2.1 DISHHDULION SYSTEM ...ttt e e e e e e e et e e e e s s bbb be e e e e e e e e annreneeas 2.1
2.2 Fire FIOW REQUIFEMENTS ... ...ttt ettt e e e e e s ab bt e e e e e e e e s anbbbe e e e e e e e e snnrnneeas 2.2
2.3 StOrage REQUITEIMENT ....coii ittt e e e e e s bbb e e e e e e e s s abbe e e e e aa e e s aaabbbeeeeaaeeeansrnneeas 2.2
2.4 RTAT =] L@ o - Uox | 2SS 2.2
3 EXISTING SYSTEM. ...ttt ettt e e e e e et e e et e e et e e e e aaanas 3.1
3.1 L 1S (] T A= ST 3.1
3.2 PUMP STALIONS ...ttt e e e ettt et e e e e e s a bttt e e e e e e s s nnbbbeeeaaaeeaannnbeneeas 35
3.3 Y00 = 1o SR 1= T o] TP PPUPT SRR 3.6
3.4 DISHHDULION SYSTEM....ciiiiiiie ettt e e e e e bbbt e e e e e e e s bbb be e e e e e e e e aannbeeeeas 3.7
4 WATER DEMAND ...ce et e e et e e e et e e e e anas 4.1
4.1 RV =T g e (o To (1Tt o ] o PSPPI 4.1
41.1 Historical Water PrOQUCTION ........ooiiiiiiiiiiie ettt st s e e e enees 4.1
4.2 EXIStiNg Water DEMANGS .......uvuiiiiieeiiiiiiiiee e e e s sst e e e e e s s st e e e e e e s s s b e e e e eesssnnssaaneneeeeeesnnnnneees 4.6
421 Average Day Water DEMANUS........c.uuuiiiiieeeiiciiie e e e e e e e e e s e st e e e e e e s s st ee e e e e e e s nnnnnreeeeeeeeas 4.6
4.2.2 Maximum Day and Peak Hour Water DEMaNMS .........cccooiiiiiieiiieeeeiiiiiiieee e e e s seninieeee e e e 4.6
4.2.3 EXIStiNg DEMANT SUMIMAIY .....euiiiiieiiiiiiiie ettt e e et e e e e e e s e aabebe et e e e e s s sanbbbeeeeaaeeeannreeeeas 4.6
4.3 FUtUre Water DEMANGS ..........uuiiiiiiiiiiiee ettt ettt e e e ettt e e e e e e s anbbbe e e e e e e e e annbeneeas 4.7
43.1 Water Demands DY SEIVICE TYPE ... .. ittt e e e e e e e e s aabbeeeaaae s 4.7
4.3.2 T SHBOL . 4.8
4.3.3 MEALEOS RENCK ...ttt e e e e e b bt e e e e e e e s bbb be e e e e e e e e annbbeaeeas 4.9
4.3.4 (0170 ] o [ = -1 o] o DT PUPPPURRR 4.10
4.3.5 Yo | = U F= T LAV (o] o 0 1 =T o A 411
4.3.6 Northwest Newman MasSter PIAN ...t 412
4.3.7 Summary of Future Water DEMANAS...........uuiiiieiiiiiiiiiire e e e s s e e e e e e s s sieer e e e e e s e snnanreeeeeeeaeannes 413
5 HYDRAULIC MODEL ..ccvuiiiiiiiii et e et e e et e e et e e et n e e e ananas 51
5.1 T oo [8ox 1o o U PR T PP 5.1
5.2 Y [oTo (STl BTV (o] o] 1 41T o | PP UPPURT SRR 5.1
5.3 Existing Water Demand DiStriDULION...........cooiiiiii e 5.0
5.4 SCENAIIO SUMMIAIY ....ttetteeee ettt e e e et et e e e e e s e st b be et e e ae e e aaabeeeeeeaaeaaanbbeeeeaaeeesanbbbeeaeaaeesansrnneeas 5.0
6 L0 1 = T N N 1 ] 6.1
6.1 Calibration GUIAEIINES .......ooiiiiiiie et e et e e e et e e s sbb e e s ennees 6.1
6.2 Calibration DAy SEIECHON .........uviiiiieei i s e e e r e e e e s s ar e e e e e e s s annareereeeeeeennrraeees 6.2
6.3 (DT aq T Vo [ 11T T PSPPSR 6.5
6.4 107111 0] 7= 11 o] o KPP PPUT PP 6.6
6.4.1 N UYL (o T L 0 TP PP ROTS 6.6
6.4.2 L@ o1 (o] oT=T g DLl (o T L0 1 RSP PURPR 6.7

Project Number: 184032179 i



2022 Water Master Plan

6.5

7.1
7.2
7.3
7.4
7.5
7.6
7.7

8.1
8.1.1
8.1.2
8.1.3
8.2
8.3
8.4
8.5
8.6
8.7

9.1
9.2

10
10.1
10.2

11

Calibration Summary and ReCOMMENTALtIONS............uiiiiiiiiiiiiiiiia e 6.9
EXISTING WATER SYSTEM EVALUATION ... 7.1
LISy T To LYoo [ BT (U o S 7.1
IS ] o (1T USSR 7.1
L 1S (] Lo V=1 (oo 1 Y/ 7.2
EXisting Available Fire flOW.........ooii i 7.6
EXiSting Storage EVAIUATION ..........cooiiiiiiiiiiieee ittt e e et e e e e e e e snnbeee s 7.8
EXISting Well EVAIUALION ........ouiiiiiiiiee ettt et e e e e e 7.8
EXIStING SYSIEM SUMIMATY ....etiiiiiiiiiiiiiiiet ettt et e e e e e e s bbb e et e e e e e e s anbabe e e e e e e e e annreneeas 7.9
FUTURE WATER SYSTEM EVALUATION ....coiiii e 8.1
LT (U= I\Y FoTo [T Y= (U ] o SRS 8.1
FULUIE DEVEIOPIMENTS ..ottt s e e e e e e e e e e e e s s st et e e e e e e e s snnssaaneeeeeeeesnsrnnnees 8.1
NEW DiIStHDULION IMAINS .....coiiiiiiiiiiiiiii ettt st st e e s enb e e e s snbbe e e s anbbeeesannees 8.2
NEW FULUIE WEIIS ...ttt sttt ettt e e st e e st e e s snbbe e e s nnnes 8.2
FULUIE PrESSUIE ...ttt ettt e e e e st e e e e e s bbb et e e e e e e snbbr e et e e e s e e nnnnrrnees 8.1
FULUIE WEIOCITY ...ttt ettt e e e e e s bttt e e e e e e s annb b b e e e e e e e e e annnbeneeas 8.3
Future Available Fire fIOW ..........oo e 8.6
Future Storage BEVAlUALION..........ooii et 8.8
FULUIre WEell EVAIUALION ...ttt ettt e ettt e e e e e e s st a e e e e e e e e e snnnreneeas 8.8
FULUIE SYSTEIM SUMIMIAIY ...ttt e st s et s sttt et s st s s bs st s s beensnnnnnne 8.9
CAPITAL IMPROVEMENT PROJECTS ..o ean e e 9.1
L (0 1= 0 1 £ S 9.1
O To 1= 1 aa] o] £ )Y/=T 04 =] 01 4 o (0 T=To] 1= S 9.1
CONCLUSIONS AND RECOMMENDATIONS ..o 10.1
(00] o Tox (1] T ] o 1S PP PUPPPURTRN 10.1
RECOMMENUALIONS.....eiiii ittt e et e e e e e e s e bbbt e e e e e e e s bbbbeeeeaaeeeannnbneeeas 10.2
L o L 0 11.1
Project Number: 184032179 ii



2022 Water Master Plan

LIST OF TABLES

Table 1-1:
Table 2-1:
Table 2-2:
Table 3-1:
Table 3-2:
Table 3-3:
Table 3-4:
Table 3-5:
Table 3-6:
Table 3-7:
Table 3-8:

DAL SOUICES ...ttt ettt ettt e e e ettt e e e e e s b e ettt e e e s e e n bbb e e e e e e e e e s s bbb e e e e e e e e e annnrnnees 1.2
Water System Level Of SErvICe CrHEEIA ........ccuuvieiieeeiiiciee e e e e e sanrnareeae s 2.1
Fire flow Requirement (Design Community and Environment, 2007) .......cccccoovvevveveeeeeeiiiennnen 2.2
City of Newman Well SUMMEIY ......coieiiiiiiiiieiie e e e e st e e e e s e st e e e e e e s s snnrnneeeeeessnnnnes 3.2
Well PUMP INFOIMALION ....eeiiiiiiiie e e e e e e e e e s s st e e e e e e e e nnnnrnnneeeeeas 3.3
Well Pump Motor INFOrMALtION ...t e e 3.3
Booster PUMP INFOMMALION .........oiiiiiie e a e 35
Booster Pump Station Motor INfOrmation ...........c..eeeiiiiiiiiiii e 35
Y00 = To [ I I o | PR PUUPUPPRRTN 3.6
Water Main DY Pipe DIBMELET ...........uiiiiiiieii ettt e e e e aeeaaeeas 3.7
Water Main by Pipe Materiall..........cc.uuiiiiieie it e e e e e e e e e neeeee s 3.7

Table 3-9: Water Main by INStallation YE@I.......c.cciiiiiiiiiiiie et e r e e e s st e e e e e e s nnnes 3.8
Table 3-10: Water Main Size and Material (fEeL) ......uuvuiiiiie i e e 3.9
Table 3-11: Water Main Size and Material (IMIlES).......uuuuiiieiiiiiiiiiieeee e e e e e e e e e enes 3.9
Table 4-1: ANNual Water PrOQUCTION .......oouuiiii ittt ettt e et e e s sab e e e e s sebeeeesnnbeeeeanes 4.2
Table 4-2: Monthly Well Water Production Data (MGD).........ccccuuuiiiiieeiiiiiieiree e e e sssiire e e e e s s ssnvnnneeee e e s e ennns 4.4
Table 4-3: Annual Water ProOUCTION ........o.ueiiiiiie ettt ettt e e e e et e e e e e e e e snbbeaeeeaeeeaannes 4.6
Table 4-4: Summary of 2022 Water Master Plan Water Factors and Demands ..........ccccccooviiiiiieenieennnns 4.6
Table 4-5: Summary of 2008 Water Master Plan (Eco:Logic, 2008) Water Factors and Demands.......... 4.7
Table 4-6: Water Demands DY SEIVICE TYPE ..cei ittt a e e e e e e e e e aaes 4.8
Table 4-7: T Street PropoSed DEMANGS .........coiiiiiiiiiiiiiiiae ettt ee e e e e et b e e e e e e e s snbeaeeeaaeeaaannes 4.8
Table 4-8: Mattos Ranch PropoSed DeMEANUS.........o.uuuiiiiiiaeiiiiiiie ettt e e e e e sib e ee e e e e e eanes 4.9
Table 4-9: Caton Ranch ProposSed DEMANGAS ........ccciiuriiiiieeeiiiiiiieeee e e e sssiieeee e e e e e s s snnreeee e e e e e sennnnreneeeeees 4.10
Table 4-10: Agriana Prop0oSed DEMANGS. ........uuiiieeiiiiiiiiiieie e e s s siiieee e e e e e s s ateee e e e e e e s s santrereeaeessennnnreneeeeees 411
Table 4-11: Northwest Newman Master Plan Proposed Demands ...........cccvvvveeeeeiiiiiieineeeeesssseieeeeeeeens 412
Table 4-12: Summary of Future Water Factors and DemandsS..........cceeevviiciiiieeeeeeiisiiiineeee e seseeineeeeeeens 413

Table 5-1:
Table 5-2:
Table 5-3:
Table 6-1:
Table 6-2:
Table 6-3:
Table 6-4:
Table 6-5:
Table 6-6:
Table 6-7:
Table 6-8:
Table 7-1:
Table 7-2:
Table 7-3:
Table 7-4:
Table 7-5:
Table 8-1:
Table 8-2:
Table 8-3:
Table 8-4:
Table 8-5:
Table 8-6:
Table 8-7:
Table 8-8:
Table 9-1:
Table 9-2:

Pipeline Roughness CoeffiCIENES .......c.uviiiiiee e 5.1
Pipe Roughness Coefficient - Cast IrON ........ccovciuiiiiiiiee e e e e e 5.1
Modeled representation of Elevation Storage Tank ..........ccuveeeiiaiiiiiiiiiee e 5.0
AWWA General Guidelines for Calibration ... 6.1
Calibration GUIAEIINES.....coi ittt e e e e e bbb e e e e e e e e sabbereeeaeeeeaaanes 6.2
Well Set Points DUNNG JUIY 2021 ......ueiiiiiiiiiiieee ettt e e e e e saebeeeaaae s 6.6
Well Set Points DUring OCIODEI 2021 .......cooiiiiiiiiiiee et e e 6.6
Summary of Flow Calibration RESUILS ..........oeevieiiiiiiiiiiiie e e e 6.7
Summary of Pressure Calibration...........ccuuvueereeiiiiiieie e e e e e e e e e e e e e 6.7
Summary of Flow Calibration RESUILS ..........eeeiiiiiiiiiiiiiiee e e e e 6.8
Summary of Pressure Calibration...........ccuuveieiee i et e e e e s e e e e e e ennes 6.8
Well 10 Pump Station Operational CONtIOIS .........cccceiiiiiiiiieie e sraee e 7.1
EXIStING SYSIEM SUMIMAIY .....viiiiiiee e e e e e s sttt e e e e e s s eeer e e e e e s s et e e e e e e e snnnnbeneeeeeessnnrnneees 7.2
AVAIIADIE FIre fIOW...ccii i e e e e a e e 7.6
Summary Of Fire floOW STOFAQE .......coiiiiiiiiiiie e e e e 7.8
EXIStING WEIl CAPACILY ..ottt e e e e e e s bbb e e e e e e e s snnaereeas 7.8
Summary of Future Water Factors and DemandS............cooiiuiiiiiiiaeniiiiiiee e 8.2
Proposed NEW WEIIS ...ttt e e e e e e s bbb e e e e e e e s ennbereeas 8.3
Proposed New Well and BOOSLEr PUMPS ......ooiiiiiiiiiiiaaaeeiiiie ettt a e e 8.3
Proposed FUtUre Storage TaNK ........iccevieiieee e icciiiieee e e e e s sreeer e e e e e s e sree e e e e e e s s snnnreeeeeaeessnnneneeees 8.3
FFUTURE SUMIMIAIY ...ttt s s st s s e e s s e e snsnensnnnnns 8.1
AVAIIADIE FIre fOW....coiiiiiii et 8.6
SUMMATY Of SEOTAGE ... vueiiie e it ittt e e e s et e e e e s e e e e e s sr bt eeeeeessnsbeaeeeaeeesssnsenneeeeeesannnnes 8.8
T U SR Y =T O T o - Vo | 2SR 8.9
COSE ESHMALE BASIS ... .eteiiiaaiiiiiiiiiete ettt ettt e e e e e ettt e e e e e e s bbb be e e e e e e e e sanbbnneaaaeeeaaannes 9.1
Capital Improvement Projects — New Wells and Storage............cceeeeiiiiiiieiieeiniiiiieeee e 9.2

Project Number: 184032179 iii



2022 Water Master Plan

Table 9-3: Capital Improvement Projects — New Wells and Storage.............eoevioiiiiiiiiiiiiieieiiiieeee e 9.2
Table 10-1: Capital Improvement Projects — NeW WIS ........ooouiiiiiiiiiiie e 10.1
Table 10-2: Capital Improvement Projects — Fire floOW..........ccooviiiiiiiie e 10.1

LIST OF FIGURES

Figure 1-1:
Figure 2-1:
Figure 3-1:
Figure 3-2:
Figure 3-3:
Figure 3-4:
Figure 4-1:
Figure 4-2:
Figure 6-1:
Figure 6-2:
Figure 6-3:
Figure 7-1:
Figure 7-2:
Figure 7-3:
Figure 7-4:
Figure 8-1:
Figure 8-2:
Figure 8-3:
Figure 8-4:
Figure 8-5:
Figure 9-1:

City of Newman LOCAtION Map.........uuuiiiiiiiiiiiiii ittt e e e e e e sannbeeeeaaeeas 1.3
Fire flOW STANTAIG........ooiiiiiie ettt sb et e st e e e snba e e s sneeee s 2.1
Existing Water System INfraStrUCLUIE ...........eeviieiiiiiiiiiiec et e e s e e e e re e e e e e e ennes 3.4
Water System PiPe DIAMELEL .....cuiieeii it e e e ereee e e e e s e s e e e e e s st e e e e e e e s snnreaeeeeeeeennnnes 3.10
Water System Pipe Material .........ceeeiiiiiiiiiiiie e e e e e s rre e e e e e e ar e e e e e e e e nanes 3.11
Water System Pipe Installation Date..........ccueeeiiiiiiiiiiie e e e s e e e e srrre e e e e e 3.12
Annual Well Water Production Data.............couioiiiiiiiiiiiaaeeiiiieiie et eee e e e e 4.3
Monthly Well Water Production Data.............ccooaiiiiiiiiiiiiaaiiiiiie e e e e 4.5
JUIY FIOW DALEA ...ttt e e oo ettt e e e e e e st bbbt e e e e e e e e aanbbebeaeaaeeaanne 6.3
(O e (o] o 1T g i [0V B = - W PP PPTPTRT 6.4
July DeMANA PATEINS ..ottt e e e e et e e e e e e e e snbb e e e e e e e e e e ananes 6.5
Existing Water System Pressure under Peak Hour Demand...........ccoooouiiiiiiiiiiiiiiiiiiieneee s 7.3
Existing Water System Velocities under Peak Hour Demand.............occcvvveveeeeiiiiciiiienneeesninns 7.4
Existing Water System Headloss under Peak Hour Demand ..............ccccvevieeeeiiiiciiiienneeenninns 7.5
Existing Available Fire flow under Maximum Day Demand..........ccccccovevuvieeieeeesiiiciiiieeeeee e 7.7
PropoSead NEW WEIIS ......ceeieiiiiiiieieee ettt e e e e s e e e e e e e e s e e e e e e e s snnrnaneeeeeeannnne 8.1
Future Water System Pressure under Peak Hour Demand ..........cccccoovvvvviieieeeeiiciciiiienee e 8.2
Future Water System Velocities under Peak Hour Demand .........cccccoovvuvieeieeeeeiiiiiiieene e 8.4
Future Water System Headloss under Peak Hour Demand ...........cccoooiiiiiiiiiiiiiiiiiiicineeeees 8.5
Future Available Fire flow under Maximum Day Demand............ccccooiiiiiiiiiieiniiiiiiieeeee e 8.7
[ 0] 0T 1= To [ O = TR SUOPPPRRTTRN 9.3
Project Number: 184032179 iv



2022 Water Master Plan

LIST OF APPENDICES
APPENDIX A WELL PRODUCTION ....ciiiiiiiiiiiiiiiiiiiiiiiiiieieiee et ssssasaasssssssssssssssssssssssenennees

APPENDIX B CALIBRATION . .. ettt ittt ettt ettt et e e e et e e e e e s et s et s et s et s et e eraeetaeenaees
B.1 JUlY B 10 OM, 2021 .....eiiiiiie ettt ettt et e e b et — e e et e e e aabe e abe e e aar e e aabe e e atreeanreeanreas
T I V1Y 1 TP
T 7 V1YL= YT
T R VAT 1 ST TR
LS Y= I T
(232 @ Tt 0] o T=Y g A o N LU0 12 TR
LT R VAV = 1 TR
ST AV =] | T
LS TZRC T TAT =] 151 = ST
T V1YL= | < TP

Project Number: 184032179 v



2022 Water Master Plan

Executive Summary

Introduction

The City of Newman (City) currently serves 11,784 people with 3,531 water service connections. Water
service is provided to residential, commercial, and industrial sites. The primary purpose of this 2022
Water Master Plan is to develop a capital improvement plan to meet the current and future growth of the
City of Newman.

The agreement for professional services for the 2022 Water Master Plan for the City of Newman was
authorized on 18t October 2021. The overall project scope of work and study activities, are summarized
as follows:

Collect and review system data (system maps, system operations, facility information, supply and
demands, previous hydraulic model, etc.).

Perform a preliminary water system evaluation (review previous master plan, new wells, etc.).
Develop an updated, calibrated hydraulic model of the water distribution system.

Evaluation of existing and future system supply, pumping, and storage capacities as well as
distribution system pressure, velocity, and available fire flow,

Recommend system improvements to address deficiencies related to low or high pressures, high
headloss, and fire flow deficiencies for both the existing and future system.

Prepare a system evaluation technical report.

Planning Criteria

The level of service criteria used for the current and future system analyses was developed in accordance
AWWA 32 (AWWA, 2017) and CCR 22 (OAL, 2022). This includes criteria related to:

Existing System Analysis such as pressure, velocity, and fire flow.
Sprinklered and Unsprinklered Buildings,
Storage Requirements, and

Well Capacity.

Project Number: 184032179 Vi
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Existing System

Existing Wells

Water supply for the City is currently supplied from five active wells, Wells 1R, 5, 6R, 8 and 10 as detailed
in Table 3-1. A number of the wells listed in the previous master plan (Eco:Logic, 2008) have since been
deactivated or abandoned due to water quality deterioration. The locations of these active wells are
shown on Figure 3-1.

The current active wells range in depth from 465 to 645 feet and range in capacity from 1,000 to 2,500
gpm. A previous groundwater conditions study conducted by Kenneth D. Schmidt and Associates,
reported that the City of Newman overlies two aquifers that are separated by the Corcoran Clay, a
regional confining layer that locally occurs at depths ranging from 220 to 275 feet below ground surface
and with a thickness between 20 to 115 feet. All current active wells within the system tap both aquifers
for their groundwater source. Static groundwater levels vary from 24 to 77 feet mean sea level

All well water supplies are chlorinated prior to entry into the distribution system. The water system has no
interconnections with other water systems and is operated as a single pressure zone. A summary of the
existing well capacities is listed in Table 3-1.

Pump Stations

The City of Newman currently has a pump installed at each of the five wells along with a booster pump
station at Well 10.

Storage Tanks

The City of Newman currently has two storage tanks. The first on is a 100,000 gallon elevated storage
tank located next to Well 1R and the second is a 1.0 MG ground storage tank located next to Well 10.

Distribution System

The water distribution pipe network is comprised of approximately 40 miles of mains with a diameter
ranging from 2-inch to 16-inch. The majority of the pipelines within the City of Newman water distribution
system are PVC followed by Asbestoses Cement and a small amount of ductile iron, HDPE, and steel.
The majority of the pipelines were installed before 2000 as detailed in Table 3-9, but as of the write of this
report, the exact date is still unknown.

Water Demands

Water Production

The production rates from the City’s existing wells were determined based on historical data. Production
data represents the amount of water pumped into the distribution system. The majority of that water is
sold and accounted for; however, a portion of the water is unaccounted. Review of the production data is
useful to establish water demand trends, peaking factors, and to quantify the unaccounted water.

Project Number: 184032179 vii
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Daily meter readings are collected at each active well site and were used to calculate annual, monthly,
and maximum monthly production volumes. The City reads customer’s water meters on a monthly basis
and that information is used to determine water use. A summary of historical water production and water
use data from 2009 through 2021 was used for this analysis while the 2003 through 2006 was used as a
comparison.

The combined annual water production from all of the domestic supply wells is included Table 4-1 and
illustrated in Figure 4-1. As noted in the previous master plan, water production previously increased over
time as the City’s population has grown. However, in the more recent data (2009 to 2021), water usage
has not increased in line with water production data. This could be due to various water saving policies
implemented by the State to reduce water consumption in both residential and commercial buildings.

Monthly water production from January 2009 through December 2021 is detailed in Table 4-2 and
illustrated in Figure 4-2. The maximum month is during the summer season, with July 2020 having the
highest demand of all the years analyzed. The minimum month was January with an average of 30 MGD.

Existing Water Demand

The average day demand for the City of Newman was calculated by taking the average monthly water
production over the previous 5-years and converting this to gallons per minute. Based on the well
production data provided by the City of Newman, an average day demand of 2.05 MGD or 1,425 gpm
was selected as that was the highest year in the last 5-years of data provided.

To calculate maximum day and peak hour water demands from usage data, 22 CCR (OAL, 2022)
requires the past ten years of daily data. Since this was not available, Stantec used a ratio of average day
demand to maximum day demand of 2.25 and a maximum day to peak hour ratio to 1.5.

The table below summarizes the existing water demand factors for the 2022 Water Master Plan. These
ratios are similar to the 2008 Water Master Plan (Eco:Logic, 2008) (Table 4-5), however, the average day
demand has decreased by around 15%. This is due to a number of state policies that encourage water
reduction such as low flow faucets and toilets, lawn replacement along with general outdoor water
restrictions during drought years. Stantec has assumed based on increased frequency and severity of
draughts that this downward trend will continue into the future.

Summary of Existing Water Factors and Demands

. . Demands
Scenario Ratio to ADD
MGD gpm
Average Day 1.00 2.05 1,426
Maximum Day 2.25 4.62 3,209
Peak Hour 3.38 6.93 4,813
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Future Water Demand

There are a number of future developments that are proposed over the next 10-years for the City of
Newman including: T-Street, Mattos Ranch, Caton Ranch and Agriana Development. Demands for these
developments were based on a combination of the demand factors from the previous Water Master Plan
and development drawings which show a breakdown of the proposed future land use. Based on these
calculations, the existing average day demand is expected to increase from 1,426 gpm to 3,801 gpm in
the future. The below table summarizes the future demands based on the proposed developments. There
is a degree of uncertainty around the actual future demands, especially the proposed demands for the
light industrial zone that is part of the Agriana Development. The demands that are going to be used in
the future model are on the conservative side, therefore, the City should update and re-run the future
scenarios once the demands for these developments have been confirmed.

Summary of Future Water Factors and Demands

. . Demands
Scenario Ratio to ADD

MGD gpm
Existing Average Day 2.05 1,426
T Street 0.01 4
Mattos Ranch 0.05 37
Canton Ranch 1.00 0.06 39
Agriana Development 2.14 1,489
Northwest Newman Master Plan 1.16 806
Future Average Day 5.47 3,801
Future Maximum Day 2.25 12.31 8,551
Future Peak Hour 3.38 18.47 12,827

Hydraulic Model

A hydraulic model of the water distribution system was used to simulate existing demand scenarios and
to evaluate the system performance under these scenarios to pressure, velocities, and available fire flow
for existing and future scenarios. A new model for the City of Newman was built in WaterGEMS 10.03
using AutoCAD drawings of the distribution system combined with AsBuilts of subdivisions added since
2005 and well pump station information. The roughness coefficients for the new hydraulic mode were
based on a combination of material and installation year.

Scenario Summary

A large number of scenarios were added to the new model that cover calibration of the SCADA data,
including analysis of the system under both existing and future demand scenarios. These included fire
under maximum day demand and pressure, velocity and headloss under peak hour conditions.
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Calibration

The hydraulic model for the City of Newman has been calibrated against two 3-day periods in July and
October 2021. The results from the calibration show that the while the model is outside the flow
tolerances, the general flow patterns and discharge pressures represent the SCADA data provided.
Therefore, we confirm that the model is sufficient to move forward with the existing and future system
evaluation. We also recommend that new pump tests be performed at each of the wells, especially Well
6, so that the model can be refined in the future. This, along with other recommendations are detailed
below:

¢ Undertake pump tests on existing wells (1R, 5, 6 & 8).

¢ Installation of a flow meter on the elevated tank so that an accurate mass balance of the system can
be achieved.

e Undertake hydrant tests at key locations throughout the distribution system to identify closed valves.
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Water System Evaluation

An evaluation of the City of Newman water system was performed to determine the adequacy of the
system to supply existing water needs and to supply water for fire protection purposes.

Overall, the drinking water system was evaluated based on the following criteria:
e Pressure, velocity, and headloss gradient
e Available Fire flow

The water system evaluation was based on compliance with the service level criteria defined in Section 2.
The water system evaluation for the existing water system pressures, fire flow capacities, headloss
gradient and pipe flow velocities was performed using the updated hydraulic model.

Existing Water System

The flat topology and looped water network, pressures generally range from 45 psi under existing peak
hour demand to 60 psi during a no demand scenario. Some areas of the City do experience velocities
and headloss above 5 ft/s and 10 ft/1,000 ft, respectively, however, this does not seem to adversely affect
system pressures. Of the 298 hydrants evaluated in the existing scenario, only six of them do not meet
the criteria. The hydrants that do not meet the residential criteria were found to be on either 4-inch main
or dead end mains while the hydrants that do not meet the Industrial/Other Business District criteria were
located on a 6-inch main between L and M street. These low (less than 1,000 gpm fire flow) should be
field verified to determine if they are accurate before any pipeline improvements are proposed. The
storage analysis, based on a peak hour demand analysis show that the City of Newman system currently
has a deficit of approximately 500,000 gallons. Currently, no storage capital improvement has been
proposed, however, additional storage should be considered if and when new development are proposed.

Future Water System

The analysis of the City of Newman water system under future conditions has indicated that the system in
its current form would not be able to provide the needed supply or storage. However, with the addition of
four new wells and 4.0 MG of additional storage, the future system could provide the same level of
service as the existing system. The flat topology and looped water network, pressures generally range
from 43 psi under existing peak hour demand to 64 psi during a no demand scenario. Due to system
upgrades, there are now no parts of the distribution system that experience velocities and headloss
above 5 ft/s and 10 ft/1,000 ft, respectively. Of the 362 hydrants evaluated in the existing scenario, only
five of them do not meet the criteria. The hydrants that do not meet the residential criteria were found to
be on either 4-inch main while the hydrants that do not meet the Industrial/Other Business District criteria
were located on a 6-inch main between L and M street. The storage analysis, based on a peak hour
demand analysis show that the City of Newman system currently has a projected surplus of
approximately 1.60 million gallons. This means that some of the new well may not require storage or
could be built when additional developments occur in the south of the system.
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Capital Improvement Projects

Total project costs were developed for all projects based on rough order cost estimates. A Class 5
Opinion of Probable Total Construction Cost (OPCC) was developed for those projects that the City of
Newman chooses to move forward with. The rough order cost estimates include excavation, pipe, backfill
and restoration. Since the projects have not been confirmed, the following has been omitted from the
rough cost estimate: traffic control, contractor, and subcontractor overhead, markups, and profit. An
additional 40% was added to the construction costs to allow for soft costs such as design, project
management, and environmental assessment.

The system improvements defined in Section 7 and 8 have been categorized as either New Wells and
Storage ($56 million) or Fire flow improvements ($700k).
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Conclusions

The 2022 Water Master Plan Update analysis has provided the City of Newman with a greater
understanding of their system. The previous 2008 hydraulic model was updated based on AutoCAD
drawings and developments that were added since 2015 using WaterGEMS Connection Edition
10.03.05.05. The hydraulic model was calibrated against pressure and flow data over two three-day
periods in July and October 2021. The results from the calibration show that the while the model is
outside the flow tolerances, the general flow patterns and discharge pressures represent the SCADA data
provided. Therefore, we confirm that the model is sufficient to move forward with the existing and future
system evaluation. We also recommend that new pump tests be performed at each of the wells,
especially Well 6, so that the model can be refined in the future.

The existing system was evaluated and found to have pressures and velocities in acceptable ranges with
high head loss and velocity around Well 5. The available fire flow for most of the City exceeds 1,000 gpm
apart from along Sydney Avenue and the alley between Fig Lane and R Street due to existing 4-inch
mains. The existing storage based on the PHD analysis shows a deficit of around 500,000 gallons based
on the current two tanks in the system.

The future system was analyzed based on the addition of the five known developments of T Street,
Mattos and Caton Ranch, Agriana Development and the Northwest Newman Master Plan. Three new
wells and 2.0 MG of additional storage to meet the future demands. Even with these additions, pressures
did drop by around 3 psi from the existing system. However, this is considered in the margin of error at
which the model was calibrated and the uncertainty around the actual water usage of these future
developments. High velocities and head loss persisted around Well 5 but were not increased due to the
addition of the three new wells. The available fire flow for most of the City continued to exceed 1,000 gpm
apart from along Sydney Avenue and the alley between Fig Lane and R Street which were identified in
the existing system analysis. The future storage analysis, based on a peak hour demand analysis show
that the City of Newman system currently has a projected surplus of approximately 1.60 million gallons.
This means that some of the new well may not require storage or could be built when additional
developments occur in the south of the system.

A total of just under $57 million of capital improvements have been proposed and have been broken
down into New Wells and Storage ($56 million) and fire flow improvements ($700k).
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Recommendations

The following are a list of recommendation based on the outcomes of this master plan:

e Obtain estimates of proposed water usage for each of the proposed developments, especially those
that contain either business parks or industrial developments,

e Implement proposed capital improvement projects,
o Identify future wells sites so that the land for them can be set aside,

e Undertake pump tests at each of the existing wells (1R, 5, 6 & 8) in order to establish a 3-point pump
curve to limit the number of assumptions during subsequent calibration,

¢ Install an electromagnetic flow meter on the elevated tank that records both forward and reverse flow
so that an accurate mass balance of the system can be achieved,

o Prepare filed test plan and undertake hydrant tests at key locations throughout the distribution system
to identify closed valves,

e Undertake pipe C-Factor tests, and

e Establish the age of the pipes in the system.
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Capital Improvement Projects — New Wells

Total Total including Soft
Project ID Improvement Description CIP Type Number | Construction Costs
Costs
Barrington Ave and Sherman
Well 10 Storage Tank Parkway Tank ! $5,000,000 $7,000,000
New Well 11, Booster Barrington Ave and Sherman
Pump Station and Storage Combination 1 $10,000,000 $14,000,000
Parkway
Tank
New Well 12, Booster
Pump Station and Storage | Hover and Upper Road Combination 1 $10,000,000 $14,000,000
Tank
New Well 13 Stuhr and Villa Manucha well 1 $5,000,000 $7,000,000
Road
New Well 14, Booster 4 Canal School
Pump Station and Storage ::c))/;dAve and L-anal Schoo Combination 1 $10,000,000 $14,000,000
Tank
Total $40,000,000 $56,000,000
Capital Improvement Projects — Fire flow
Project i Diameter | Length Total . . TOtal
Improvement Description CIP Type . Construction | including
ID (inches) (feet)
Costs Soft Costs
700-ft of new 8-inch main to the replace the existing 4-
FF_01 inch main along Sydney Avenue between Inyo Avenue Fire flow 8 700 $224,000 $313,600
and Patchett Drive
800-ft of new 8-inch water main along alley between _
FF_02 Fig Lane and R Street north of Yolo Street Fire flow 8 800 $256,000 $358,400
Total $480,000 $672,000
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Acronyms / Abbreviations

ADD Average Day Demand

AWWA American Water Works Association

gpm Gallons per minute

MDD Maximum Day Demand

MG Millions of gallons

MGD Millions of gallons per day

PHD Peak Hour Demand

PVvC Polyvinyl chloride

SCADA Supervisory Control and Data Acquisition
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1 Introduction

The City of Newman (City) located in Stanislaus County, California (Figure 1-1) currently serves 11,784
people with 3,531 water service connections. Water service is provided to residential, commercial, and
industrial sites. The City of Newman retained Stantec to update their Water System Master Plan (WMP),
which was completed in 2008.

1.1  Purpose

The purpose of this study was to update the previous 2008 WaterGEMS hydraulic model of the water
distribution system and evaluate the capacity and performance of the existing and future systems. An
analysis of the developed model was used to identify system repairs to improve flow, velocities, pressure
and evaluate storage, pumping and supply capacity.

1.2 Scope

The agreement for professional services for the 20222 Water Master Plan for the City of Newman was
authorized on 18t October 2021. The overall project scope of work and study activities, are summarized
as follows:

e Collect and review critical data (system maps, system operations, facility information, supply and
demands, previous hydraulic model, etc.).

e Perform a preliminary water system evaluation (review previous master plan, new wells, etc.).
e Develop an updated, calibrated hydraulic model of the water distribution system.
e Evaluation of existing and future system pressure, velocity and available fire flow,

e Recommend system improvements to address deficiencies related to low or high pressures, high
headloss, and fire flow deficiencies for both the existing and future system.

e Prepare a system evaluation technical report.
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1.3 Data Collection

A summary of the data provided by City of Newman for this project is provided in Table 1-1.

Table 1-1: Data Sources

Use

5-years of water meter data to determine the average day
demand for each customer in the City of Newman system.

Well production from 2009 to 2021 to determine average day

demand
New Well (10) that was installed

Well 5 pump tests to update the pump curve in the model
“The Tank” at Well 1R Site

General distribution system information

General well information

Updating the hydraulic model

T Street — Future Developments

Mattos Ranch — Future Development

Caton Ranch — Future Development

Agriana — Future Development

Northwest Newman Master Plan — Future Development

Used to assign demands to the model

Project Number: 184032179 1.2

Source
UB Meter Reads 5 Years.xIsx

Water Pump Data 2009 - 2021.pdf

11215-4 _0_Booster Pumps O&M - (COCO 117).pdf
AsBUIlt072221REV3.pdf

2021-1-14 GMI O&M Data 04986-01B.pdf

Submittal # 117 - Booster Pumps O&M.pdf
ShopDrawingReview_11215-3.0 Booster Pump O&MM.pdf
Well 5 pump.pdf

Reservoir Data Sheet.pdf

Water Distribution Data Sheet 11-13-19.pdf

Wells Data Sheets.pdf

New-Water-Mp-xfr.DWG

T Street Subdivision (Aspen Survey Company, 2018)
Mattos Ranch (Aspen Survey Company, 2015)

Caton Ranch (Associated Engineering Group, 2021)
Agriana Conceptual Plan (Hearthstone Builders, Inc., 2021)

NWN Master Plan (Community Development Department,
2017)
Parcel database

Formant

Excel

PDF

PDF

PDF
PDF
PDF
PDF

DWG
PDF
PDF
PDF
PDF

PDF
.shp
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Figure 1-1: City of Newman Location Map
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2 Planning and Evaluation Criteria

2.1 Distribution System

Table 2-1 contains the level of service criteria used to evaluate the City of Newman water distribution

system.

Table 2-1: Water System Level of Service Criteria

Evaluation Demand

. N .
Evaluation Criteria Value Units Conditions?
System Pressure
Maximum Pressure 100 psi ADD
Target Water System Pressure? 60 — 80 psi MDD
Minimum Pressure* 40 psi PHD
Minimum Pressure, Emergency :
Operating Conditions* 20 psi MDD + FF
Pipeline Velocity?®
Maximum pipeline velocity during 5 fps PHD
peak hour demand
MaX|mum pipeline velocity during a 10 fps MDD
fire flow event
Pipeline Headloss?®
Maximum pipeline headloss for pipes feet/1,000
. 7 PHD
less than 16-inches feet
Maximum pipeline headloss for pipes feet/1,000
: 3 PHD
greater than 16-inches feet

@  psi = pounds per square inch, fps = feet per second, gpm = gallons per minute
@ PHD = peak hour demand, MDD = maximum day demand, ADD = average day demand, FF = fire flow

®  AWWA Manual M32 (AWWA, 2017)
@ 22 CCR (OAL, 2022)
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2.2  Fire Flow Requirements

22 CCR § 64602 (OAL, 2022) requires:

a) Each distribution system shall be operated in a manner to assure that the minimum operating
pressure in the water main at the user service line connection throughout the distribution system
is not less than 20 pounds per square inch at all times.

Table 2-2 contains the level of service criteria used to evaluate the City of Newman distribution system
which is also illustrated in Figure 2-1.

Table 2-2: Fire flow Requirement (Design Community and Environment, 2007)

Fire flow Standard Duration (hours) Fire flow (gpm)
Residential 2 1,000
Multi-Family Residential 2 1,500
Downtown 3 1,800
Industrial/Other Business District 3 1,800

2.3  Storage Requirement

22 CCR § 64554 (OAL, 2022) requires system systems with 1,000 or more service connections, the
system shall be able to meet four hours of peak hourly demand (PHD) with source capacity, storage
capacity, and/or emergency source connections. Therefore, the four hours of peak hour demand will be
used.

2.4  Well Capacity
22 CCR § 64554 (OAL, 2022)New and Existing Source Capacity.

c¢) Community water systems using only groundwater shall have a minimum of two approved
sources before being granted an initial permit. The system shall be capable of meeting MDD with
the highest-capacity source offline.
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Figure 2-1: Fire flow Standard
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3 Existing System

3.1  Existing Wells

Water supply for the City is currently supplied from five active wells, Wells 1R, 5, 6R, 8 and 10. A number
of the wells listed in the previous master plan (Eco:Logic, 2008) have since been deactivated or
abandoned due to water quality deterioration. The locations of these active wells are shown on Figure
3-1.

The wells have a total capacity of 8,300 gpm and a firm capacity (largest well out of service) of 5,800 gpm
as detailed in Table 3-1. For design purposes, the firm capacity of the wells should equal or greater than
the maximum day demand for the system. The City of Newman currently has a maximum day demand of
4,500 gpm while the firm capacity of the wells is 5,800 gpm mean they have an excess capacity of
approximately 1,300 gpm.

The current active wells range in depth from 465 to 645 feet and range in capacity from 1,000 to 2,500
gpm. A previous groundwater conditions study conducted by Kenneth D. Schmidt and Associates,
reported that the City of Newman overlies two aquifers which are separated by the Corcoran Clay a
regional confining layer found locally at depths ranging from 220 to 275 feet below ground surface and
with a thickness ranging from 20 to 115 feet. All current active wells within the system tap both aquifers
for their groundwater source. Static water levels vary from 24 to 77 feet mean sea level

All well water supplies are chlorinated prior to entry into the distribution system. The water system has no
interconnections with other water systems and is operated as a single pressure zone, however, four of
the five existing well do have backup generators. A summary of the existing well capacities is listed in
Table 3-1 while and summarize the well pump and motor information.
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Table 3-1: City of Newman Well Summary

. Total | Cased . . Capacity without backu Capacity with backu
Drill | Well Sanitary | Perforations Backup pactty P pactty P
Well | Address . Depth | Depth generator generator
Date | Size Seal (ft) Generator
(ft) (ft) gpm MGD gpm MGD
Well 1125
1R Fresno 1994 | 16 645 0-50 340 - 620 Yes 1,600 2.3 1,600 2.3
Street
well | 876 N 1969 | 14 465 450 0-51 162 - 450 No 1,000 14
5 Street
Well | 1002 T 150 - 230
6R | Street 1990 | 16 500 500 Yes 365 - 385 Yes 1,200 1.7 1,200 1.7
430 - 480
Well 1051
8 Barrington | 2004 | 16 485 485 0-100 180 - 480 Yes 2,500 3.6 2,500 3.6
Avenue
Well 925 300 — 325
10 Jensen 2019 | 20 570 55 Yes 415 - 495 Yes 2,000 2.9 2,000 2.9
Road 525 — 550
Total Capacity 8,300 12.0 7,300 10.5
Firm Capacity 5,800 9.1
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Table 3-2: Well Pump Information

Impeller Head Flow
Pump Name Manufacturer Tag Size Diameter Type
. (feet) (gpm)
(inches)
Well 1R_PS_01 Peabody Turbine 1,600
Floway
Well_5 PS_01 B&J 12EMM/12M90A Turbine 1,000
Well_6_PS_01 APW 14KKL Vertl_cal 262 1,200
Turbine
Vertical
Well_8_PS_01 Floway ! 2,500
Turbine
Well_10_PS_01 Flowa Trllium Floway | g\11 am 10.94 310 2,100
- Y 14 DKH ' ’
Total 8,300
Table 3-3: Well Pump Motor Information
Pump Name Manufacturer Frame Horsepower RPM Hertz Voltage VFD
Well_1R_PS_01 150 Yes
Well_5 PS 01 100 1,770 Yes
Well_6_PS_01 US Motors 404TP 100 1,775 60 460 Yes
Well_8 PS 01 300 Yes
Well_10 _PS 01 SM14M 250 1,780 60 460 No
Project Number: 184032179 3.3
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Figure 3-1: Existing Water System Infrastructure
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3.2 Pump Stations

The City of Newman currently has a pump installed at each of the five wells along with a booster pump station at Well 10. Table 3-4 and
Table 3-5 summarize the booster pump and motor information.

Table 3-4: Booster Pump Information

Impeller
. ) Head Flow !
Pump Name Manufacturer Tag Size Diameter Type
. (feet) (gpm)
(inches)
Well 10_BPS_01 Girelich 50HP VHS SP11L 3 Vertical 160 1,000
Well 10 BPS_02 ) 8.93 . 160 1,000
- = Mitchell Inc 1800RPM WP1 stage Turbine
Well_10_BPS_03 160 1,000
Total 2,000
Notes
1. Total booster pump station is only 2,000 gpm as one of the pumps is standby only.
Table 3-5: Booster Pump Station Motor Information
Pump Name Manufacturer Frame Horsepower RPM Hertz Voltage VFD
Well 10 BPS_01 Nidec Motor Yes
Well_10_BPS_02 ! _ 326TP 50 1,800 60 460 Yes
Corporation
Well 10 BPS_03 Yes
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3.3 Storage Tanks

The City of Newman currently has two storage tanks. One is a 100,000 gallon elevated storage tank located next to Well 1R and the other
is a 1.0 MG ground storage tank located next to Well 10. This gives the City a combined storage volume of 1.1 MG as detailed in Table

3-6.

Table 3-6: Storage Tank

_ G d : :
. Construction rouh Tank Base Depth Diameter Capacity
Reservoir Date Elevation (feet) (feet) (feet) (MG)
(feet)
1909 (reinf d
Elevated Water Storage Tank | 000 (feinforce 90 125 40 21 0.103
in the 1960s
Ground Storage Tank 2021 106.32 106.32 32 77 1.0
Total 1.1
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3.4  Distribution System

The water distribution pipe network is comprised of approximately 40 miles of mains with diameters
ranging from 2-inch to 16-inch as detailed in Table 3-7. The majority of the pipelines within the City of

Newman water distribution system are polyvinyl chloride (PVC) followed by asbestos cement and a small

amount of ductile iron, high density polyethylene (HDPE), and steel as detailed in
Table 3-8. The majority of the pipelines were installed before the year 2000 as detailed in Table 3-9 but
as of the write of this report the exact date is still unknown. Figure 3-2 to Figure 3-4 display the
distribution of pipe diameter, material, and installation date throughout the system, while Table 3-10 and
Table 3-11 presents a summary of the pipe network characteristics.

Table 3-7: Water Main by Pipe Diameter

Diameter (inches) Total Length (ft.) Total Length (miles) Percentage

2 4,053 0.77 1.78%

25 565 0.11 0.25%

4 3,562 0.67 1.55%

6 60,070 11.38 26.28%

8 118,569 22.46 51.86%

10 24,692 4.68 10.81%

12 14,087 2.67 6.16%

16 2,994 0.57 1.32

Total 228,592 43.31 100%
Table 3-8: Water Main by Pipe Material

Material Total Length (ft.) Total Length (miles) Percentage

Asbestos Cement 85,666 16.22 37.47%

Ductile Iron 8,268 157 3.63%

HDPE 1,007 0.19 0.44%

PVvC 131,698 24.94 57.61%

Steel 1,953 0.37 0.85%

Total 228,592 43.29 100%
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Table 3-9: Water Main by Installation Year

Year Total Length (ft.) Total Length (miles) Percentage
Unknown 187,747 35.56 82.14%
2001 8,940 1.69 3.90%
2003 614 0.12 0.28%
2005 23,135 4.38 10.12%
2019 2,070 0.39 0.90%
2020 3,823 0.72 1.66%
2022 2,263 0.43 0.99%
Grand Total 228,592 43.29 100.00%
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Table 3-10: Water Main Size and Material (feet)

Diameter/ <4 4 6 8 10 12 16 LTOta'h
Material (in) (in) (in) (in) (in) (in) (in) (?235
Asbestos Cement 2,635 2,492 35,339 31,460 13,097 643 0 85,666
Ductile Iron 0 0 7,423 37 440 96 272 8,268
HDPE 1,007 0 0 0 0 0 0 1,007
PVC 976 257 16,168 87,072 11,155 13,348 2,722 131,698
Steel 0 813 1,140 0 0 0 0 1,953
Total 4,618 3,562 60,070 118,569 24,692 14,087 2,994 228,592
Table 3-11: Water Main Size and Material (miles)
Diameter/ <4 4 6 8 10 12 16 LTOta'h
Material (in) (in) (in) (in) (in) (in) (in) (ni?gs)
Asbestos Cement 0.50 0.47 6.69 5.96 2.48 0.12 0.00 16.22
Ductile Iron 0.00 0.00 1.41 0.01 0.08 0.02 0.05 1.57
HDPE 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.19
PVC 0.18 0.05 3.06 16.49 2.11 2.53 0.52 24.94
Steel 0.00 0.15 0.22 0.00 0.00 0.00 0.00 0.37
Total 0.87 0.67 11.38 22.46 4.68 2.67 0.57 43.29
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Figure 3-2: Water System Pipe Diameter
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Figure 3-3: Water System Pipe Material
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Figure 3-4: Water System Pipe Installation Date
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4 Water Demand

4.1 Water Production

The production rates from the City’s existing wells were determined based on historical data. Production
data represents the amount of water pumped into the distribution system. The majority of that water is
sold and accounted for; however, a portion of the water is unaccounted. Review of the production data is
useful to establish water demand trends, peaking factors, and quantify the unaccounted-for water.

41.1 HISTORICAL WATER PRODUCTION

Daily meter readings are collected at each active well site and were used to calculate annual, monthly,
and maximum monthly production volumes. The City reads customer’s water meters on a monthly basis
and that information is used to determine water use. A summary of historical water production and water
use data from 2009 through 2021 was used for this analysis while the 2003 through 2006 data was used
as a comparison.

41.1.1 Annual Production

The combined annual water production from all of the domestic supply wells is included Table 4-1 and
illustrated in Figure 4-1. As noted in the previous master plan, water production previously increased over
time as the City’s population has grown. However, in the more recent data (2009 to 2021), water usage
has not increased in line with population growth. For instance, the average per connection usage peaked
in 2012 with 56 gpm/connection compared with 44 gpm/connection for 2021. This could be due to various
water saving policies implemented by the State to reduce water consumption in both residential and
commercial buildings.

41.1.2 Monthly Water Production

Monthly water production from January 2009 through December 2021 is detailed in Table 4-2 and
illustrated in Figure 4-2. The maximum month is during the summer season (July to September) with July
2020 having the highest demand of all the years analyzed. The minimum month was January with an
average of 30 MGD.
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Table 4-1: Annual Water Production

Year Water Production (MG) Population?
2003 698 7,808
2004 755 8,449
2005 833 9,481
2006 865 9,759
2009 786 10,177
2010 723 10,275
2011 746 10,530
2012 850 10,586
2013 838 10,639
2014 722 10,723
2015 606 10,849
2016 648 11,076
2017 714 11,307
2018 749 11,658
2019 679 11,800
2020 737 12,3512
2021 742 11,7843

Notes
1. (Data Commons, 2022)
2. (U.S. Census Bureau, 2022)
3. Provided by the City
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Figure 4-1: Annual Well Water Production Data
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Table 4-2: Monthly Well Water Production Data (MGD)

Years
Month 2009 2010 2011 2012 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | Average
January 33.44 30.09 5.59 41.44 3291 | 43,59 | 30.17 | 32.16 | 31.23 | 43.48 | 31.80 | 0.00 | 37.22 30.24
February 32.17 29.09 33.57 42.40 37.92 | 33.75 | 28.08 | 31.97 | 28.60 | 39.10 | 30.85 | 39.51 | 31.61 33.74
March 45.61 39.88 34.84 54.00 58.90 | 37.89 | 48.91 | 35.40 | 36.99 | 39.97 | 36.91 | 46.30 | 47.10 43.28
April 69.11 49.18 59.36 59.18 70.21 | 53.85 | 52.69 | 45.32 | 43.86 | 48.41 | 54.29 | 56.03 | 66.37 55.99
May 88.22 65.29 74.76 92.79 97.65 | 75.47 | 55.83 | 67.68 | 73.65 | 76.62 | 66.21 | 82.23 | 83.48 76.91
June 90.62 95.55 81.79 | 104.54 | 9341 | 86.58 | 66.73 | 79.41 | 87.16 | 88.49 | 80.10 | 87.11 | 82.88 86.49
July 107.84 | 108.40 | 104.03 | 101.47 | 104.19 | 91.38 | 61.60 | 84.05 | 89.07 | 94.61 | 86.85 | 95.40 | 91.30 93.86
August 89.67 93.48 | 103.16 | 114.63 | 91.26 | 91.27 | 69.77 | 78.77 | 88.36 | 87.52 | 86.26 | 90.83 | 86.07 90.08
September | 82.33 83.89 94.17 79.75 79.13 | 70.94 | 64.07 | 70.35 | 77.28 | 74.06 | 54.14 | 76.76 | 74.75 75.51
October 61.49 45.56 58.81 72.02 75.01 | 68.45 | 56.62 | 52.64 | 69.55 | 69.47 | 65.94 | 70.78 | 60.96 63.64
November 45.08 44.40 49.03 51.04 5756 | 34.51 | 36.96 | 37.85 | 45.20 | 53.29 | 51.70 | 50.45 | 41.42 46.04
December 39.95 38.37 47.03 37.25 40.17 | 34.05 | 34.28 | 32.17 | 43.48 | 34.33 | 33.83 | 41.73 | 38.72 38.10
Minimum 32.17 29.09 5.59 37.25 3291 | 33.75 | 28.08 | 31.97 | 28.60 | 34.33 | 30.85 | 0.00 | 31.61 30.24
Average 65.46 60.26 62.18 70.87 69.86 | 60.14 | 50.48 | 53.98 | 59.53 | 62.45 | 56.57 | 61.43 | 61.82 61.16
Maximum 107.84 | 108.40 | 104.03 | 114.63 | 104.19 | 91.38 | 69.77 | 84.05 | 89.07 | 94.61 | 86.85 | 95.40 | 91.30 93.86
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Figure 4-2: Monthly Well Water Production Data
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4.2  Existing Water Demands
42.1 AVERAGE DAY WATER DEMANDS

The average day demand for the City of Newman was calculated by taking the average monthly water
production over the previous 5-years and converting this to gallons per minute. Based on the well
production data provided by the City of Newman, an average day demand of 2.05 MGD or 1,425 gpm
was selected as that was the highest year in the last 5-years of data provided.

Table 4-3: Annual Water Production

Year Water Production Average Production
MG MGD gpm
2017 714 1.96 1,359
2018 749 2.05 1,426
2019 679 1.86 1,292
2020 737 2.02 1,402
2021 742 2.03 1,411

4.2.2 MAXIMUM DAY AND PEAK HOUR WATER DEMANDS

To calculate maximum day and peak hour water demands from usage data, 22 CCR (OAL, 2022)
requires the past ten years of daily data. Since this was not available, Stantec used a ratio of average day
demand to maximum day demand of 2.25 and a maximum day to peak hour ratio to 1.5.

4.2.3 EXISTING DEMAND SUMMARY

Table 4-4 summarizes the existing water demand factors for the 2022 Water Master Plan. These ratios
are similar to the 2008 Water Master Plan (Eco:Logic, 2008) (Table 4-5), however, the average day
demand has decreased by around 15%. This is due to a number of state policies that encourage water
reduction such as low flow faucets and toilets, lawn replacement along with general outdoor water
restrictions during drought years. Stantec has assumed based on increased frequency and severity of
draughts that this downward trend will continue into the future.

Table 4-4: Summary of 2022 Water Master Plan Water Factors and Demands

. . Demands
Scenario Ratio to ADD
MGD gpm
Average Day 1.00 2.05 1,426
Maximum Day 2.25 4.62 3,209
Peak Hour 3.38 6.93 4,813
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Table 4-5: Summary of 2008 Water Master Plan (Eco:Logic, 2008) Water Factors and Demands

. . Demands
Scenario Ratio to ADD
MGD gpm
Average Day 1.00 2.40 1,667
Maximum Day 2.70 6.48 4,500
Peak Hour 4.05 9.72 6,750

4.3 Future Water Demands

A number of future developments are currently proposed over the next 10-years for the City of Newman,
these include (Figure 4-3):

e T-Street
e Mattos Ranch
e Caton Ranch

e Agriana Development
4.3.1 WATER DEMANDS BY SERVICE TYPE

Demand factors used as part of this water master plan for future developments is based on the previous
Water Master Plan (Eco:Logic, 2008), Appendix F of the Northwest Newman Master Plan (Community
Development Department, 2017) (NV5, 2013) and are summarized in Table 4-6. Residential average
demands were calculated as by taking the total residential demand over the past 5-years (2016 — 2021)
divided by the total number of residential connections (3,316 connections). This resulted in an average
residential demand of 377 gal/day/connection while multi-family was calculated as 715
gal/day/connection. Since the average of these is fairly close to 500 gal/day/connection no changes were
made to the average demands from the previous master plan.

Parks and recreation areas were removed from the demand scenarios as the City is planning to serve
these via non-potable sources. While this will reduce the demand on the potable water system once it is
implemented, the City should undertake a non-potable water resources master plan to understand both
the pros and cons of this approach.
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Table 4-6: Water Demands by Service Type

Service Type Average Demand
Residential 500 gal/day/unit
Multi-family Residentials 500 gal/day/unit
Parks 2,000 gal/day/acre
Schools 2,000 gal/day/acre
Commercial 4,900 gal/day/acre
Industrial 9,500 gal/day/acre
Notes

1. Parks removed due to being served by non-potable water

4.3.2 T STREET

T Street (Aspen Survey Company, 2018) is a ten lot subdivision near the intersection of T Street and
Orestimba Road. The subdivision is entirely residential with a and is proposed for a vacant land parcel.

Table 4-7: T Street Proposed Demands

Model Water Demand
D Lot Number Type Demand Count (gpm)
Factor?!
4919 1-10 Residential 500 10 3.5
Notes
1. Table 4-6
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4.3.3

MATTOS RANCH

Mattos Ranch (Aspen Survey Company, 2015) is a 106 lot subdivision west of Prince Road. The
subdivision is entirely residential with a and is proposed for a vacant land parcel.

Table 4-8: Mattos Ranch Proposed Demands

Model Water Demand
D Lot Number Type Demand Count (gpm)
Factor?!

4951 1-13&59-67 Residential 500 22 7.64
4958 14-18&41-58 Residential 500 23 7.99
4952 19 - 40 Residential 500 22 7.64
4955 68 - 80 Residential 500 13 451
4956 81-93 Residential 500 13 451
4954 94 - 106 Residential 500 13 451

Total 106 36.8

Notes

1. Table 4-6
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43.4

Caton Ranch (Associated Engineering Group, 2021) is a 112 lot subdivision between Canyon Creek and

CATON RANCH

Prince Road. The subdivision is entirely residential with a single parcel set aside for a park and is
proposed for a parcel that is currently occupied by a farm.

Table 4-9: Caton Ranch Proposed Demands

Model Water Demand
D Lot Number Type Demand Count (gpm)
Factor?!

4963 1-4 Residential 500 4 1.39
4974 5-11 Residential 500 7 2.43
4966 12 -18 Residential 500 7 2.43
4981 19-25 Residential 500 7 2.43
4960 26 - 31 Residential 500 6 2.08
4967 32-38 Residential 500 7 2.43
4975 39-44 Residential 500 6 2.08
5151 45 -51 Residential 500 7 2.43
4969 52 - 58 Residential 500 7 2.43
4967 59 - 69 Residential 500 11 3.82
4973 70-77 Residential 500 8 2.78
4972 78 - 85 Residential 500 8 2.78
4972 86 - 92 Residential 500 7 2.43
4981 93-101 Residential 500 9 3.13
4965 102 -112 Residential 500 11 3.82

Total 112 38.89

Notes

1. Table 4-6
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4.3.5 AGRIANA DEVELOPMENT

Agriana (Hearthstone Builders, Inc., 2021) is a proposed 504 acre mixed use development located north
of Sherman Parkway on mainly existing agricultural land. The development consists of multi-family (MF)
apartments, single family detached (SFD) homes, an industrial and business park along with parks and
open spaces.

Table 4-10: Agriana Proposed Demands

Model Development Water Count or Demand
ID Type Type Demand Area (acre) (gpm)
Factor?
5154 SFD (10 DU/A) Residential 500 131 45.49
4995 SFD (50x105) Residential 500 105 36.46
4995 SFD (10 DU/A) Residential 500 108 37.5
4995 SFD (50x105) Residential 500 61 21.18
4996 SFD (70x105) Residential 500 111 38.54
4996 SFD (70x105) Residential 500 128 44.44
5157 MF Residential 500 198 68.75
5157 SFD (50x105) Residential 500 55 19.1
5160 SFD (60x105) Residential 500 106 36.81
5160 SFD (60x105) Residential 500 10 3.47
4998 MF Residential 500 199 69.1
4998 SFD (60x105) Residential 500 112 38.89
4999 SFD (70x105) Residential 500 84 29.17
4999 AA (60x105) Residential 500 95 32.99
4989 AA (50x105) Residential 500 134 46.53
5163 AA (60x105) Residential 500 170 59.03
5166 AA (50x105) Residential 500 130 45.14
5154 SFD (10 DU/A) Residential 500 131 45.49
4995 SFD (50x105) Residential 500 105 36.46
4995 SFD (10 DU/A) Residential 500 108 37.5
4995 SFD (50x105) Residential 500 61 21.18
4996 SFD (70x105) Residential 500 111 38.54
4996 SFD (70x105) Residential 500 128 44.44
5157 MF Residential 500 198 68.75
5157 SFD (50x105) Residential 500 55 19.1
5160 SFD (60x105) Residential 500 106 36.81
5160 SFD (60x105) Residential 500 10 3.47
4998 MF Residential 500 199 69.1
4998 SFD (60x105) Residential 500 112 38.89
4999 SFD (70x105) Residential 500 84 29.17
4999 AA (60x105) Residential 500 95 32.99
Project Number: 184032179 411
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Model Development Water Count or Demand
ID Type Type Demand Area (acre) (gpm)
Factor?
4989 AA (50x105) Residential 500 134 46.53
5163 AA (60x105) Residential 500 170 59.03
5166 AA (50x105) Residential 500 130 45.14
Subtotal 672.59
Water
Model Development Demand
D Number Type Demand Area (acre) (gpm)
Factor?
5154 Business Park Commercial 4,900 43.88 149.31
4999 Amenity Center Commercial 4,900 4 13.61
5163 Light Industrial Industrial 9,500 97.02 640.06
5166 Amenity Center Commercial 4,900 4 13.61
Subtotal 816.59
Total 1489.18 |
Notes
1. Table 4-6
4.3.6 NORTHWEST NEWMAN MASTER PLAN

The Northwest Newman Master Plan (Community Development Department, 2017) consists of a mix of
residential, business park, community commercial, office, parks, and school uses. The subdivision covers
an area of approximately 362-acres which was previously farmland.

Table 4-11: Northwest Newman Master Plan Proposed Demands

Model Development Water Demand
D Type Type Demand Count (gpm)
Factor?!
4920 PMR 1 Residential 500 160 55.56
5141 PMR 2 Residential 500 121 42.01
4927 PMR 3 Residential 500 104 36.11
4921 PMR 4 Residential 500 131 45.49
4924 PMR 5 Residential 500 53 18.4
4934 PMR 6 Residential 500 74 25.69
4925 PMR 7 Residential 500 106 36.81
4928 PMR 8 Residential 500 96 33.33
4933 PMR 9 Residential 500 83 28.82
4946 PMR 10 Residential 500 37 12.85
10439 PMR 12 Residential 500 153 53.13
4941 VLD Residential 500 55 19.1
4940 HDR Residential 500 180 62.5
Project Number: 184032179 412
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Subtotal 469.80
Model Development Water Demand
D Type Type Demand Area (acre) (gpm)
Factor?!
4931 Business Park 1 Commercial 4,900 18.9 64.31
4939 Business Park 2 Commercial 4,900 12.8 43.56
4948 Business Park 3 Commercial 4,900 27.5 93.58
9796 Professional Office Commercial 4,900 8.3 28.24
Community
4939 Commercial 1 Commercial 4,900 4.7 15.99
Community
4939 Commercial 2 Commercial 4,900 22.6 76.9
4927 School School 2,000 10 13.89
Subtotal 336.47
Total 806.27
Notes
1. Table 4-6

4.3.7 SUMMARY OF FUTURE WATER DEMANDS

Table 4-12 summarizes the future demands based on the proposed developments outlined in Sections
4.3.2t0 4.3.6. There is a degree of uncertainty around the actual future demands, especially the

proposed demands for the light industrial zone that is part of the Agriana Development. The demands that
are going to be used in the future model are on the conservative side, therefore, the City should update
and re-run the future scenarios once the demands for these future developments have been confirmed.

Table 4-12: Summary of Future Water Factors and Demands

Scenario Ratio to ADD Demands

MGD gpm
Existing Average Day 2.05 1,426
T Street 0.01 4
Mattos Ranch 0.05 37
Canton Ranch 1.00 0.06 39
Agriana Development 2.14 1,489
Northwest Newman Master Plan 1.16 806
Future Average Day 5.47 3,801
Future Maximum Day 2.25 12.31 8,551
Future Peak Hour 3.38 18.47 12,827
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Figure 4-3: Proposed Future Developments

Project Number: 184032179 4.14



2022 Water Master Plan
Hydraulic Model

5 Hydraulic Model

5.1 Introduction

A hydraulic model of the water distribution system was used to evaluate to junction pressures, pipe
velocities and available fire flow under existing and future demand scenarios. The previous 2008

hydraulic model was updated based on AutoCAD drawings and developments that were added since

2015 using WaterGEMS Connection Edition 10.03.05.05.

5.2 Model Development

The City of Newman water system hydraulic model was built as part of the 2008 Master Plan by Eco:
Logic (Eco:Logic, 2008) to evaluate the existing demand scenarios as well as to identify and evaluate

potential improvement projects. Stantec used the City’s Water Infrastructure Map, along with AsBuilts of
recently completed subdivisions, to update the existing model with new infrastructure/updated

information.

5.21.1 Roughness Coefficients

The roughness coefficients for the distribution mains and service lines were based on a combination of

material (Table 3-8) and installation date (Table 3-9) as detailed in Table 5-1 and Table 5-2.

Table 5-1: Pipeline Roughness Coefficients

Material Hazen William C-Factor
Asbestos Cement AC 140
Ductile Iron, cement lined DI 140
High Density Polyethene HDPE 130
Polyvinyl chloride PVC 130
Steel (assumed cement lined) ST 140
Unknown UKN Assumed to be unlined cast iron, see Table 5-2

Table 5-2: Pipe Roughness Coefficient - Cast Iron

Average Hazen William C-

Material Model C-Factor
Factor
Cast Iron - new 130 130
Cast Iron - 10-years old 107 - 113 110
Cast Iron - 20-years old 89 - 100 95
Cast Iron - 30-years old 75-90 83
Cast Iron - 40-years old 64 - 83 74

Project Number: 184032179
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5.21.2 Model Representation of Storage Tanks

The tanks in the model were represented as either an elevated storage tank with a generic 500,000 gallon tank curve or ground storage
tanks with a base elevation at ground level as detailed in Table 5-3.

Table 5-3: Modeled representation of Elevation Storage Tank

. Ground Elevation Minimum Level Initial Elevation Maximum Level
Reservoir
(ft) (ft) (ft) (ft)
Elevated Water Storage Tank 90.00 175 200 215
Ground Storage Tank 106.32 0 20 32

5.3  Existing Water Demand Distribution
The existing system water demand was allocated to the model by linking the billing data to the parcel APN number in ArcGIS Pro using

the County parcel shapefiles. The parcels were then linked to the closest model junction creating a link between the billing data and
model. These initial billing data demands were then scaled to match the average day, maximum day and peak hour.
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5.4 Scenario Summary

A number of scenarios were created as part of the 2022 Water Master Plan, and these are detailed
below. They cover scenarios related to calibration along with existing and future system analysis of
maximum day and peak hour demand.

e 2022 Update
o0 2022 Calibration
This scenario was used for model calibration the model

= 2021 July
This scenario was used to calibrate the model for the 6t to 9t July 2021

= 2021 October
This scenario was used to calibrate the model for the 12t to 15t October 2021

e Existing System
0 Maximum Day plus Fire flow
This scenario was used to simulate the fire flows under existing maximum day demands

0 Maximum Day plus fire flow with Capital Improvement Projects

o0 Peak Hour
Future peak hour demand under steady state analysis

e Future System
0 Maximum Day plus Fire flow
This scenario was used to simulate the fire flows under future maximum day
demands

0 Maximum Day plus fire flow with CIPS

o Peak Hour
Future peak hour demand under steady state analysis

Project Number: 184032179
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6 Calibration

Model Calibration is the process of validating the model by comparing Supervisory Control and Data
Acquisition (SCADA) data (pressure, flow and tank levels) to simulated model results under the same
boundary conditions and adjusting model parameters until the model results reflect field conditions. This
process will include collecting and comparing SCADA data to model results under extended period
simulation (EPS).

6.1 Calibration Guidelines

The American Water Works Association Computer Modeling of Water Distribution Systems M32 (AWWA
M32) (AWWA, 2017) Manual states that there are no established standards for hydraulic calibration.
However, AWWA does provide the following general guidelines which are summarized in Table 6-1.

Table 6-1: AWWA General Guidelines for Calibration

Data Type Criteria
Flow (pumps, meter stations, PRV’s) 5to 10%
Pressure (head) (suction and discharge pressure from pump stations, PRV set points, 5 10 10 feet
temporary pressure loggers, meter station system pressures)
Tank level 3 to 6 feet

AWWA M32 manual suggests that the higher accuracy guidelines (if the model HGL is within 5 feet of the
recorded field values) represents a model that is calibrated for design and operational evaluations. A
model with lower accuracy guidelines (if the model HGL is within 10 feet of the recorded field values)
represents models suitable for long range planning. The criteria assumes that at least 80 percent of the of
the modeled data matching the recorded pressure/flow data for a given time interval. In the case of the
City, the time intervals were selected as 5-minutes as this was the recording interval of the flow data.
During the extended period simulation (EPS) calibration, each data point (pump station flow and pressure
data) was assigned to a category of either:

1. Meets operational calibration guidelines.
2. Meets planning level calibration guidelines; or
3. Does not meet calibration guidelines

Stantec then refined Table 6-1 to create Operational, Planning Level and Does Not Meeting Calibration
Guidelines as detailed in Table 6-2. A planning level of calibration was selected for the City of Newman
hydraulic model for the following reasons:

¢ No field test was planned as part of this project,
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e Elevated tank curve needed to be estimated and the absence of a flow meter at the elevated tank,

and

e The end use of the model was a master plan.

Table 6-2: Calibration Guidelines

Calibration Guidelines
Data Type Operational Calibration Planning Level Does Not Meet
Guidelines Calibration Guidelines Calibration Guidelines
Flow <= 5% <=10% > 10%
Pressure (head) <=5 feet <= 10 feet > 10 feet
Tank Level <= 3 feet <= 6 feet > 6 feet

6.2 Calibration Day Selection

Pressure and flow data was provided by the City of Newman from Saturday July 7t to Saturday July 10t,
2021; and Saturday October 9" to Saturday October 16", 2021. For instance, since only one week of
data was provided for both July and October, the calibration days that were selected were:

e Tuesday July 6t to Thursday July 9th, 2021

e Tuesday October 12t to Thursday October 14th, 2021.

These days were selected for the following reasons:

e Saturday July 7t and Saturday October 9" both had missing data, and
e They are a typical day and not a Friday to Monday,

Figure 6-1 and Figure 6-2 illustrates the total flows from all the City of Newman wells during the July and
October 2021 calibration period, respectively. Total flows in July average 1,800 gpm with a maximum flow
of around 3,500 gpm. Flows for October are slightly less, averaging around 1,200 gpm with a maximum
flow of around 2,800 gpm.
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6.3 Demand Patterns

The demand pattern for the City of Newman hydraulic model was developed based on the averaging the
total flows from all the wells for the July and October period of data provided. These patterns were then
smoothed to remove any significant variations in flows (spikes) and then applied to the model. This
created a unique pattern for July and October that is illustrated in Figure 6-3. The elevated tank in the
system currently does not have a level sensor or a flow meter on the outlet pipe so it was excluded from
the water balance equation.

Figure 6-3: July Demand Patterns
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6.4 Calibration

The calibration of the City of Newman hydraulic model was undertaken using a 72-hour extended period
simulation (EPS) calibration. A number of the well pumps in the system did not have pump curves,
therefore, the pump curves from the previous master plan were used as an initial starting point. The final
well pump settings are detailed in Table 6-3 and Table 6-4 while well depths were adjusted to calibrate
the model.

Table 6-3: Well Set Points During July 2021

Well Set Point Average Flow (gpm)
Well 1R Off 0
Well 5 Always on 207
Well 6R VFD set point 52 366
Well 8 VED set point 55 1,160
Well 10 Under construction Under construction

Table 6-4: Well Set Points During October 2021

Well Set Point Average Flow (gpm)
Well 1R Off 0
Well 5 Off 0
Well 6R VED set point 52 405
Well 8 VED set point 55 804
Well 10 Under construction Under construction

6.4.1 JULY 6™ TO 9™, 2021

The model was calibrated against flows and pressures at four well locations. The model results are
compared with the field data to determine if the model reflects the actual system operating conditions
over a 72-hour period. Calibration was achieved by adjusting the depth of wells, adjusting the starting
level in the elevated storage tank and adjust the total demand in the system. A summary of the calibration
results is presented in Table 6-5 and Table 6-6. Detailed results are presented in Appendix B.

The results of the calibration show that all the wells apart from Well 6 are within calibration tolerances for
pressure and volume but are outside calibration tolerances for flow. This is most likely a combination of
the very flat topology and the accuracy of the representation of Well 6 pump curve and well depth.
Stantec recommends that to improve calibration, pump tests should be performed at Well 6 along with
confirming how the depth of the well varies between summer and winter.
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Table 6-5: Summary of Flow Calibration Results

Percentage of data Volume
Flow . o .
points within Difference Comments
Meter
5% 10%

Well 1R - - - Well did not operate during the calibration period
Well 5 0% 8% 21%
Well 6R 24% 37% 27%
Well 8 37% 61% -4%

Table 6-6: Summary of Pressure Calibration

Percentage of data points
Pressure o
Loggers within Comments
5 ft. 10 ft.
Well 1R 100% 100%
Well 5 100% 100%
Well 6R 12% 100%
Well 8 100% 100%
6.4.2 OCTOBER 12™ TO 15™, 2021

The model was calibrated against flows and pressures at four well locations. The model results were
compared with the SCADA data to determine if the model reflects the actual system operating conditions
over a 72-hour period. Calibration was achieved by adjusting the depth of wells, adjusting the starting
level in the elevated storage tank, and adjusting the total demand in the system. A summary of the
calibration results is presented in Table 6-5 and Table 6-8. Detailed results are presented in Appendix B.

The results of the calibration so that all the wells apart from Well 6 are within calibration tolerances for
pressure and volume but are outside calibration tolerances for flow. This is most likely to a combination of
the very flat topology and the accuracy of the representation of Well 6 pump curve and well depth.
Stantec recommends that to improve calibration, pump tests should be performed at Well 6 along with
confirming how the depth of the well varies between summer and winter.
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Table 6-7: Summary of Flow Calibration Results

Percentage of Volume
Flow Meter data points within | Difference Comments
5% 10%
Well 1R - - - Well did not operate during the calibration period
Well 5 - - - Well did not operate during the calibration period
Well 6R 12% 57% 4%
Well 8 14% 24% 3%

Table 6-8: Summary of Pressure Calibration

Percentage of
Pressure data points
L Comments
Loggers within
5 ft. 10 ft.
Well 1R 100% 100%
Well 5 100% 100%
Well 6R 63% 100%
Well 8 100% 100%
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6.5 Calibration Summary and Recommendations

The hydraulic model for the City of Newman has been calibrated against two 3-day periods in July and
October 2021. The results from the calibration show that the while the model is outside the flow
tolerances, however, the general flow patterns and discharge pressures represent the SCADA data
provided. Due to not undertaking hydrant flow tests, we confirm that the model is sufficient to move
forward with the existing and future system evaluation, but caution should be exercised when looking at
available fire flow predicted by the model compared to results achieved in the field.

We do recommend that a number of additional follow up actions be taken by the City during the next
iteration of the master plan:

¢ Undertake pump tests at each of the existing wells (1R, 5, 6 & 8) in order to establish a 3-point pump
curve to limit the number of assumptions during subsequent calibration,

¢ Install an electromagnetic flow meter on the elevated tank that records both forward and reverse flow
so that an accurate mass balance of the system can be achieved.

e Prepare filed test plan and undertake hydrant tests at key locations throughout the distribution system
to identify closed valves,

e Undertake pipe C-Factor tests, and

e Establish the age of the pipes in the system.
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7 Existing Water System Evaluation

This section summarizes the findings from the evaluation of the existing water system for the City of
Newman. An evaluation of the City’s water system was performed to determine the adequacy of the
system to supply existing water needs and to supply water for fire protection purposes.

Overall, the drinking water system was evaluated based on the following criteria:
¢ Junction Pressure, Pipe Velocity and Headloss gradient
e Available Fire Flow

The water system evaluation was completed using the service level criteria defined in Section 2. The
water system evaluation for the existing water system pressures, fire flow capacities, headlosses and pipe
flow velocities was performed using the newly updated hydraulic model.

7.1 Existing Model Setup

Following the calibration of the hydraulic model as detailed in Section 6, the controls for Well 10, Well 10
Tank and Well 10 Booster Pump Station were added to the model as detailed in Table 7-1. The controls
for Well 1R, 5, 6R and Well 8 remained the same as those stated in Table 6-3.

Table 7-1: Well 10 Pump Station Operational Controls

Pump Name On Set Point | Off Set Point | Control Location
Well 10 >30 ft. <30 ft. Well 10 Tank
Well 10 — BPS1 51 Maintain 51 psi at discharge of booster pump
Well 10 — BPS2 51 station
Since only two of the three booster pumps can
Well 10 — BPS3 51 be one at any one time, the pumps are rotated
to ensure equal wear and tear.

7.2  Existing Pressure

The City of Newman water system hydraulic model was used to evaluate existing water distribution
system characteristics and identify deficiencies with respect to pressures. Water system pressure varies
around the City of Newman based on differences in topographic elevations, as well as water supply rates
and user demands. In general, as water demand increases, water system pressure decreases. Areas
higher in topographic elevation exhibit lower water system pressures.
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A water distribution system must be designed to provide pressure within a range of minimum and
maximum allowable conditions. When system pressures are too low, water users may complain of
inadequate water supply, and available fire flow may be limited. Pressures that are too high may cause
problems with water system operation and maintenance (O&M) and may result in higher water
consumption by users. High water system pressures can also increase the amount of water loss, as
leakage rates will increase proportional to increases in water system pressure.

The water system pressure throughout the City of Newman ranges from a minimum of 45 psi under peak
hour demand conditions as detailed in Table 7-2 and illustrated in Figure 7-1. This fairly flat pressure
profile is consistent with the topography of the City which ranges from 74 feet to 108 feet (226 feet to 204
feet HGL) combined with the lopped nature of the distribution system. Under a no demand scenatrio, the
maximum pressure in the system is 60 psi which is below the maximum pressure criteria of 100 psi.

Table 7-2: Existing System Summary

Summary
Elevation Range (ft) 74 - 108
Hydraulic Grade Line Range (ft) under AD 226 - 204
Minimum Pressure (psi) at PHD 45
Maximum Pressure (psi) under no demand scenario 60

7.3 Existing Velocity

One important element of any hydraulic system analysis is to evaluate the distribution system network for
pipes that are at or near capacity. High velocity or headloss pipes are indicators of potential capacity
problems. Velocities in excess of five feet per second (fps) and headloss gradient of 7 feet per 1,000 feet
for pipelines less than 16-inch during peak hour demand (Section 2) could result in low system pressure
or available fire flow, or increased energy costs to operate the system. Figure 7-2 and Figure 7-3 present
the velocity and headloss gradient throughout the system during peak hour demands. The results of this
analysis indicate that there are some locations with velocities over 5 ft/s and a headloss gradient exceed
10 ft/1,000 ft. These locations (Figure 7-2) are:

e Along Barrington Avenue near Well 8, and

e Between Jensen Road and Yolo Street between Wells 10 and 6R.
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Figure 7-1: Existing Water System Pressure under Peak Hour Demand
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Figure 7-2: Existing Water System Velocities under Peak Hour Demand
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Figure 7-3: Existing Water System Headloss under Peak Hour Demand
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7.4  Existing Available Fire flow

Water system planning for fire protection is an important consideration. In most instances, water main
sizes are designed specifically to supply desired fire flows. The criteria for evaluating fire flow capacities
of the water system are presented in Section 2. To evaluate the available capacity of the water system for
fire protection, the available fire flow to each fire hydrant was predicted. Figure 7-4 indicates the available
fire flow at each hydrant within the model under maximum day demand.

Using the hydraulic model, the maximum available fire flow at each fire hydrant, while maintaining a
residual system pressure of 20 psi throughout the system, was calculated. Of the 298 hydrants evaluated
in the existing scenario, only six of them do not meet the criteria. The hydrants that do not meet the
residential criteria were found to be on either 4-inch main or dead end mains while the hydrants that do
not meet the Industrial/Other Business District criteria were located on a 6-inch main between L and M
street.

Table 7-3: Available Fire flow

Type Meet or exqee(_j Fire Do Not M_eet _Fire flow Total
flow Criteria Criteria

Residential 250 4 254

Multi-Family Residential 2 0 2

Downtown 18 0 18

Industrial/Other Business District 22 2 24

Total 292 6 298
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Figure 7-4: Existing Available Fire flow under Maximum Day Demand
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7.5 Existing Storage Evaluation

The total storage required for the City of Newman water system is based on 22 CCR § 64554 (OAL,
2022)which states that any system systems with 1,000 or more service connections shall be able to meet
four hours of peak hourly demand (PHD) with source capacity, storage capacity, and/or emergency
source connections. Therefore, the four hours of peak hour demand will be used. The existing peak hour
demand for the City of Newman is 4,762 gpm. In addition, the water system should have storage equal to
the largest fire flow in the system. Based on Section 2, the largest current fire flow requirement is 1,800
gpm with a duration of 4-hours. Therefore, the total storage requirement for the City of Newman is 1.36
MG as detailed in Table 7-4. This means that Stantec would recommend at least an additional 0.5 MG of
storage capacity be added to the existing system.

Table 7-4: Summary of Fire flow Storage

Scenarios Summary
Peak Hour Demand (gpm) 4,813
Four times PHD (MG) 1.16
Maximum Fire flow (MG) 0.43
Required Storage (MG) 1.59
Available Storage (MG) 1.10
Projected Surplus/Deficit (MG) -0.49

7.6 Existing Well Evaluation

The overall capacity of the system with all the active pumps operating is approximately 11.95 MGD or
about 8,300 gpm as detailed in Table 7-5. Good practice for water systems is to provide reliable capacity
based on the overall capacity with the largest source of supply out of service due to maintenance or some
unforeseen emergency during a maximum day. Currently, Well 8 has a capacity of approximately 2,500
gpm and is the largest production well. With Well 8 out of service, the system capacity is reduced to about
6,800 gpm (9.07 MGD). This is greater than the existing maximum day demand of 2,825 gpm.

Table 7-5: Existing Well Capacity

Capacity
Well Name

gpm MGD
Well 1R 1,600 2.3
Well 5 1,000 1.44
Well 6R 1,200 1.73
Well 8 2,500 3.6
Well 10 2,000 2.88
Total Capacity 8,300 11.95
Firm Capacity 5,800 9.07
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7.7 Existing System Summary

The flat topology and looped water network, pressures generally range from 45 psi under existing peak
hour demand to 60 psi during a no demand scenario. Some areas of the City do experience velocities
and headloss above 5 ft/s and 10 ft/1,000 ft, respectively, however, this does not seem to adversely affect
system pressures. Of the 298 hydrants evaluated in the existing scenario, only six of them do not meet
the criteria. The hydrants that do not meet the residential criteria were found to be on either 4-inch main
or dead end mains while the hydrants that do not meet the Industrial/Other Business District criteria were
located on a 6-inch main between L and M street. These low (less than 1,000 gpm fire flow) should be
field verified to determine if they are accurate before any pipeline improvements are proposed. The
storage analysis, based on a peak hour demand analysis show that the City of Newman system currently
has a deficit of approximately 500,000 gallons. Currently, no storage capital improvement has been
proposed, however, additional storage should be considered if and when new development are proposed.
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8 Future Water System Evaluation

This section summarizes the findings from the evaluation of the future water system for the City of
Newman. An evaluation of the City’s future water system was performed to determine the adequacy of
the system to supply existing water needs and to supply water for fire protection purposes.

Overall, the drinking water system was evaluated based on the following criteria:
e Pressure, Velocity and Headloss
¢ Available Fire Flow

The water system evaluation was completed using the service level criteria defined in Section 2. The
water system evaluation for the future water system pressures, fire flow capacities, headloss gradient and
pipe flow velocities was performed using the new hydraulic model.

8.1 Future Model Setup

8.1.1 FUTURE DEVELOPMENTS

Following the existing system evaluation, proposed future developments were added to the system. This
comprised of the proposed developments at (Figure 8-1):

e T-Street,

e Mattos Ranch,

e Canton Ranch,

e Agriana Developments, and

¢ Northwest Newman Master Plan.
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Table 8-1: Summary of Future Water Factors and Demands

. Ratio to Demands
Scenario

ADD MGD gpm
Existing Average Day 2.05 1,426
T Street 0.01 4
Mattos Ranch 0.05 37
Canton Ranch 1.00 0.06 39
Agriana Development 2.14 1,489
Northwest Newman Master Plan 1.16 806
Future Average Day 5.47 3,801
Future Maximum Day 2.25 12.31 8,551
Future Peak Hour 3.38 18.47 12,827

8.1.2 NEW DISTRIBUTION MAINS

Since the provided developments did not include proposed pipe layouts, sizing all material, the following
assumptions were made:

e All new pipe material would be PVC with a roughness coefficient of 130,
¢ Pipelines would follow proposed road layouts and would be looped to avoid dead end mains, and

e Minimum pipe size would be 8-inch mains and would be increased to meet velocity and fire flow
criteria.

8.1.3 NEW FUTURE WELLS

The proposed developments will increase the existing average day demand from 2.03 MGD to 5.45 MGD
once all the developments are completed as summarized in Table 8-1. Based on a current total well
capacity of 12.0 MGD, additional wells would be required to meet peak hour. The current strategy used
by the City of new wells is to have a ground storage tank and then a booster pump station to supply the
system. This is approach follows the newly installed Well 10, storage and booster pump station.
Therefore, four new wells (Table 8-2) along with four new 1.0 MG storage tank (Table 8-4) were added to
the model before undertaking the future system analysis. The initial storage capacity was based on
duplicating the configuration of Well 10 (1.0 MG storage, three times 1,000 gpm booster pump station).
This was confirmed as 1.0 MG per site based on storage requirements as calculated in Section 8.5. The
location chosen for each of these new wells which is detailed in Table 8-2 and Table 8-3 and illustrated in
Figure 8-1, was based on the following:

e Availability of open land for new well site (All wells),

e Proximity to known or proposed developments (New Well 11, 13 and 14),
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e Similar alignment to existing wells (New Well 11 and 13).

Table 8-2: Proposed New Wells

. Flow
Name Location
gpm MGD
New Well 11 | Barrington Ave and Sherman Parkway 1,000 1.44
New Well 12 | Hover and Upper Road 1,000 1.44
New Well 13 | Stuhr and Villa Manucha Road 1,000 1.44
New Well 14 | Inyo Ave and Canal School Road 1,000 1.44
Total 4,000 5.76
Table 8-3: Proposed New Well and Booster Pumps
, Head Flow
Pumps Location
feet gpm MGD
Barrington A d Sh
New Well 11 Pump arrington e and sherman 262 1,000 1.44
Parkway
New Well }1 Booster | Barrington Ave and Sherman 160 2,000 5 88
Pump Station Parkway
New Well 12 Pump Hover and Upper Road 262 1,000 1.44
New Well 12 Boost
ew Vel 12 BOOSIE | 1 over and Upper Road 160 2,000 2.88
Pump Station
New Well 13 Pump Stuhr and Villa Manucha Road 262 1,000 1.44
New Well 14 Pump Inyo Ave and Canal School Road 262 1,000 1.44
New Well 14 Booster
W . Inyo Ave and Canal School Road 160 2,000 2.88
Pump Station
Table 8-4: Proposed Future Storage Tank
. Construction | Tank Base Depth Diameter Capacity
Reservoir
Date (feet) (feet) (feet) (MG)
Well 10 Storage Tank 2025 106.32 32 77 1.0
Well 11 Storage Tank 2025 88 32 115 1.0
Well 12 Storage Tank 2025 88 32 115 1.0
Well 14 Storage Tank 2025 88 32 115 1.0
Total 4.0
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Figure 8-1: Proposed New Wells
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8.2 Future Pressure

The City of Newman water system hydraulic model was used to evaluate future water distribution system
characteristics and identify deficiencies with respect to pressures. Water system pressure varies around
the City of Newman based on differences in topographic elevations, as well as water supply rates and
user demands. In general, as water demand increases, water system pressure decreases. Areas higher
in topographic elevation exhibit lower water system pressures.

A water distribution system must be designed to provide pressure within a range of minimum and
maximum allowable conditions. When system pressures are too low, water users may complain of
inadequate water supply, and fire protection may be limited. Pressures that are too high may cause
problems with water system operation and maintenance (O&M) and may result in higher water
consumption rates by users. High water system pressures can also increase the amount of water loss, as
leakage rates will increase proportional to increases in water system pressure.

The water system pressure throughout the City of Newman ranges from a minimum of 43 psi under peak
hour demand conditions as detailed in Table 8-5 and illustrated in Figure 8-2. Under a no demand
scenario, the maximum pressure in the system is 64 psi which is below the maximum pressure criteria of
100 psi.

This is similar to the existing system which has a minimum peak hour pressure of 45 and maximum
pressure under a no demand scenario of 60 psi. As stated previously, this is due to the generally flat
topography of the City which ranges from 72 feet to 108 feet (211 feet to 201 feet HGL) combined with
the lopped nature of the distribution system.

Table 8-5: Future Summary

Summary
Elevation Range (ft) 72 -108
Hydraulic Grade Line Range (ft) under PHD 211 -201
Minimum Pressure (psi) at PHD 43
Maximum Pressure (psi) under no demand scenario 64
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Figure 8-2: Future Water System Pressure under Peak Hour Demand
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8.3  Future Velocity

One important element of any hydraulic system analysis is to evaluate the distribution system network for
pipes that are at or near capacity. High velocity or headloss pipes are indicators of potential capacity
problems. Velocities in excess of five feet per second (fps) and head losses of 7 feet per 1,000 feet for
pipelines less than 16-inch during peak hour demand. This could be contributing to low system pressure
or fire flows, or increased energy costs to operate the system. Figure 8-3 and Figure 8-4 present velocity
and headloss throughout the system during peak hour demands. There has been a slight decrease in the
maximum velocity and headloss due to a better distribution of the new wells resulting in all velocities
below 5 ft/s and headloss below 7 feet per 1,000 feet.

While these high velocities and headlosses are currently not causing any loss of services through low
pressures, the City should look at upsizing these pipes when it comes time to replace them.
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Figure 8-3: Future Water System Velocities under Peak Hour Demand
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Figure 8-4: Future Water System Headloss under Peak Hour Demand
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8.4 Future Available Fire flow

Water system planning for fire protection is an important consideration. In most instances, water main
sizes are designed specifically to supply desired fire flows. The criteria for evaluating fire flow capacities
of the water system are presented in Section 2. To evaluate the available capacity of the water system for
fire protection, the available flow to each fire hydrant was predicted. Figure 8-5 indicates the available fire
flow for each hydrant within the model under maximum day demand.

Using the hydraulic model, the maximum available fire flow at each fire hydrant, while maintaining a
residual system pressure of 20 psi throughout the system, was calculated. Of the 362 hydrants evaluated
in the existing scenario, only five of them do not meet the criteria. The hydrants that do not meet the
residential criteria were found to be on either 4-inch main while the hydrants that do not meet the
Industrial/Other Business District criteria were located on a 6-inch main between L and M street.

Table 8-6: Available Fire flow

Type Meet or exqeeq Fire Do Not M(_eet .Fire flow Total
flow Criteria Criteria
Residential 294 3 297
Multi-Family Residential 5 0 5
School 5 0 5
Commercial 9 0 9
Downtown 18 0 18
Industrial/Other Business District 26 2 28
Total 357 5 362
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Figure 8-5: Future Available Fire flow under Maximum Day Demand
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8.5 Future Storage Evaluation

The total storage required for the City of Newman water system is based on 22 CCR § 64554 (OAL,
2022) which states that any system systems with 1,000 or more service connections shall be able to meet
four hours of peak hourly demand (PHD) with source capacity, storage capacity, and/or emergency
source connections. Therefore, the four hours of peak hour demand will be used. The future peak hour
demand for the City of Newman is 12,827 gpm. In additional, water system should have storage equal to
the largest fire flow in the system. Based on Section 2, the largest current fire flow requirement is 1,800
gpm with a duration of 4-hours. Therefore, the total storage requirement for the City of Newman is 3.51
MG as detailed in Table 8-7. With the addition of 4.0 MG of storage at the new well sites (Section 8.1),
there is now a surplus of approximately 1.6 MG of storage capacity. This means that some of the new
well may not require storage or could be built when additional developments occur in the south of the
system.

Table 8-7: Summary of Storage

Scenarios Summary
Peak Hour Demand (gpm) 12,827
Four times PHD (MG) 3.08
Maximum Fire flow (MG) 0.43
Required Storage (MG) 3.51
Existing Storage (MG) 1.10
Proposed Storage (MG) 4.00
Total Future Storage (MG) 5.10
Projected Surplus/Deficit (MG) 1.59

8.6 Future Well Evaluation

The overall future capacity of the system with all the active well pumps operating is approximately 17.70
MGD or about 12,300 gpm to meet the future maximum day demand of 12.31 MGD as detailed in Table
8-8. Good practice for water systems is to provide reliable capacity based on the overall capacity with the
largest source of supply out of service due to maintenance or some unforeseen emergency during a
maximum day. Currently, Well 8 has a capacity of approximately 2,500 gpm and is the largest production
well. With Well 8 out of service, the system capacity is reduced to about 9,800 gpm (14.10 MGD). This is
greater than the future maximum day demand of 8,551 gpm.
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Table 8-8: Future Well Capacity

Capacity
Well Name

gpm MGD
Well 1R 1,600 2.3
Well 5 1,000 1.44
Well 6R 1,200 1.73
Well 8 2,500 3.6
Well 10 2,000 2.88
New Well 11 1,000 1.44
New Well 12 1,000 1.44
New Well 13 1,000 1.44
New Well 14 1,000 1.44
Total Capacity 12.300 17.7
Firm Capacity 9,800 141

8.7  Future System Summary

The analysis of the City of Newman water system under future conditions has indicated that the system in
its current form would not be able to provide the needed supply or storage. However, with the addition of

four new wells and 4.0 MG of additional storage, the future system could provide the same level of
service as the existing system. The flat topology and looped water network, pressures generally range
from 43 psi under existing peak hour demand to 64 psi during a no demand scenario. Due to new wells
and pipelines, none of the water distribution system in the future scenario experiences velocities and
headloss above 5 ft/s and 10 ft/1,000 ft, respectively. Of the 362 hydrants evaluated in the existing

scenario, only five of them do not meet the criteria. The hydrants that do not meet the residential criteria
were found to be on either 4-inch main while the hydrants that do not meet the Industrial/Other Business
District criteria were located on a 6-inch main between L and M street. The storage analysis, based on a

peak hour demand analysis show that the City of Newman system currently has a projected surplus of
approximately 1.60 million gallons. This means that some of the new well may not require storage or
could be built when additional developments occur in the south of the system.
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9 Capital Improvement Projects

This section describes the recommended Capital Improvement Program (CIP) for the City of Newman
potable water distribution system. This CIP identifies the improvements necessary to address system
deficiencies to provide continued reliable water service into the future and are illustrated in Figure 9-1.

9.1 Project Costs

Total project costs were developed for all projects based on rough order cost estimates. A Class 5
Opinion of Probable Total Construction Cost (OPCC) was developed for those projects that the City of

Newman chooses to move forward with. An additional 40% was added to the construction costs to allow

for soft costs such as design, project management, and environmental assessment. Table 9-1
summarizes the basis for the cost estimates for the City of Newman.

Table 9-1: Cost Estimate Basis

Cost Estimate Cost Basis Comments

Pipelines $40 diameter-inch/linear foot Recent projections undertaken throughout
California

Tanks Recently completed Well 10 project

Wells Recently completed Well 10 project

9.2 Capital Improvement Projects

The system improvements defined in Section 7 and 8 have been categorized as either New Wells and
Storage (Table 9-2) or Fire flow improvements (Table 9-3).
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Table 9-2: Capital Improvement Projects — New Wells and Storage

Total
Project ID Improvement Description CIP Type Number | Construction | Total including Soft Costs
Costs
Barrington Ave and
Well 10 Storage Tank Sherman Parkway Tank ! $5,000,000 $7,000,000
New Well 11, Booster Barrington Ave and
Pump Station and Storage Combination 1 $10,000,000 $14,000,000
Sherman Parkway
Tank
New Well 12, Booster
Pump Station and Storage | Hover and Upper Road Combination 1 $10,000,000 $14,000,000
Tank
New Well 13 Stuhr and Villa Manucha Well 1 $5,000,000 $7,000,000
Road
New Well 14, Booster d Canal School
Pump Station and Storage L:];/;)dAve and L-anal >ehoo Combination 1 $10,000,000 $14,000,000
Tank
Total $40,000,000 $56,000,000
Table 9-3: Capital Improvement Projects — New Wells and Storage
Project . Diameter | Length Total . . TOtél
Improvement Description CIP Type . Construction | including
ID (inches) (feet)
Costs Soft Costs
700-ft of new 8-inch main to the replace the existing 4-
FF_01 inch main along Sydney Avenue between Inyo Avenue Fire flow 8 700 $224,000 $313,600
and Patchett Drive
800-ft of new 8-inch water main along alley between .
FF_02 Fig Lane and R Street north of Yolo Street Fire flow 8 800 $256,000 $358,400
Total $480,000 $672,000
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Figure 9-1: Proposed CIPs
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10 Conclusions and Recommendations

10.1 Conclusions

The 2022 Water Master Plan Update analysis has provided the City of Newman with a greater
understanding of their system. The previous 2008 hydraulic model was updated based on AutoCAD
drawings and developments that were added since 2015 using WaterGEMS Connection Edition
10.03.05.05. The hydraulic model was calibrated against pressure and flow data over two three-day
periods in July and October 2021. The results from the calibration show that the while the model is
outside the flow tolerances, the general flow patterns and discharge pressures represent the SCADA data
provided. Therefore, we confirm that the model is sufficient to move forward with the existing and future
system evaluation. We also recommend that new pump tests be performed at each of the wells,
especially Well 6, so that the model can be refined in the future.

The existing system was evaluated and found to have pressures and velocities in acceptable ranges with
high head loss and velocity around Well 5. The available fire flow for most of the City exceed 1,000 gpm
apart from along Sydney Avenue and the alley between Fig Lane and R Street due to existing 4-inch
mains. The existing storage based on the PHD analysis shows a deficit of around 500,000 gallons based
on the current two tanks in the system.

The future system was analyzed based on the addition of the five know developments of T Street, Mattos
and Caton Ranch, Agriana Development and the Northwest Newman Master Plan. Three new wells and
2.0 MG of additional storage to meet the future demands. Even with these additions, pressures did drop
by around 3 psi from the existing system. However, this is considered in the margin of error at which the
model was calibrated and the uncertainty around the actual water usage of these future developments.
High velocities and head loss persisted around Well 5 but were not increased due to the addition of the
three new wells. The available fire flow for most of the City continued to exceed 1,000 gpm apart from
along Sydney Avenue and the alley between Fig Lane and R Street which were identified in the existing
system analysis. The future storage analysis, based on a peak hour demand analysis show that the City
of Newman system currently has a projected surplus of approximately 1.60 million gallons.

A total of just under $57 million of capital improvements have been proposed and have been broken
down into New Wells and Storage ($56 million) and fire flow improvements ($700k).
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10.2 Recommendations

The following are a list of recommendation based on the outcomes of this master plan:

e Obtain estimates of proposed water usage for each of the proposed developments, especially those
that contain either business parks or industrial developments,

e Implement proposed capital improvement projects (Table 10-1 and Table 10-2),
¢ |dentify future wells sites so that the land for them can be set aside,

e Undertake pump tests at each of the existing wells (1R, 5, 6 & 8) in order to establish a 3-point pump
curve to limit the number of assumptions during subsequent calibration,

e Install an electromagnetic flow meter on the elevated tank that records both forward and reverse flow
so that an accurate mass balance of the system can be achieved,

e Prepare filed test plan and undertake hydrant tests at key locations throughout the distribution system
to identify closed valves,

e Undertake pipe C-Factor tests, and

o Establish the age of the pipes in the system.
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Table 10-1: Capital Improvement Projects — New Wells

Total Total including Soft
Project ID Improvement Description CIP Type Number | Construction Costs
Costs
Barrington Ave and Sherman
Well 10 Storage Tank Parkway Tank ! $5,000,000 $7,000,000
New Well 11, Booster Barrington Ave and Sherman
Pump Station and Storage Combination 1 $10,000,000 $14,000,000
Parkway
Tank
New Well 12, Booster
Pump Station and Storage | Hover and Upper Road Combination 1 $10,000,000 $14,000,000
Tank
New Well 13 Stuhr and Villa Manucha well 1 $5,000,000 $7,000,000
Road
New Well 14, Booster 4 Canal School
Pump Station and Storage ::c))/;dAve and L-anal Schoo Combination 1 $10,000,000 $14,000,000
Tank
Total $40,000,000 $56,000,000
Table 10-2: Capital Improvement Projects — Fire flow
Project i Diameter | Length Total . . TOtal
Improvement Description CIP Type . Construction | including
ID (inches) (feet)
Costs Soft Costs
700-ft of new 8-inch main to the replace the existing 4-
FF_01 inch main along Sydney Avenue between Inyo Avenue Fire flow 8 700 $224,000 $313,600
and Patchett Drive
800-ft of new 8-inch water main along alley between _
FF_02 Fig Lane and R Street north of Yolo Street Fire flow 8 800 $256,000 $358,400
Total $480,000 $672,000
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Well Data 2021
11\2’\ée|':'ri§no Well 5 Well 6R well 8 well 10 Total
Month St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road (gallons)
(gallons) (gallons) (gallons) (gallons) (gallons)
January 236,000 6,783,000 5,514,000 24,684,000 37,217,000
February 207,000 1,145,000 4,923,000 25,334,000 31,609,000
March 317,000 836,000 | 13,769,000 32,177,000 47,099,000
April 311,000 4,181,000 | 17,871,000 44,004,000 66,367,000
May 487,000 2,507,000 | 17,439,000 48,117,000 14,925,000 83,475,000
June 337,000 6,921,000 | 17,493,000 48,299,000 9,829,891 82,879,891
July 213,000 8,690,000 | 16,744,000 50,590,000 15,060,000 91,297,000
August 188,000 8,230,000 | 18,399,000 47,024,000 12,227,960 86,068,960
September 378,000 4,714,000 | 14,123,000 43,931,000 11,608,000 74,754,000
October 462,000 75,000 | 15,244,000 32,652,000 12,524,000 60,957,000
November 277,000 18,000 7,550,000 23,658,000 9,921,100 41,424,100
December 330,000 424,000 189,000 27,435,000 10,346,884 38,724,884
Total 3,743,000 | 44,524,000 | 149,258,000 447,905,000 96,442,835 741,872,835
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Well Data 2020
Well 1R Well 5 Well 6R W(_all 8 Well 10 Total
Month 1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave | 925 Jensen Road

(gallons) (gallons) (gallons) (gallons) (gallons) (Gellons)
January - 499,000 6,838,000 25,737,400 33,074,400
February 56,000 562,000 | 10,574,000 28,313,000 39,505,000
March 54,000 239,000 | 13,027,000 32,982,000 46,302,000
April 346,000 251,000 | 15,210,000 40,221,000 56,028,000
May 771,000 1,520,000 | 21,944,000 57,996,000 82,231,000
June 377,000 | 12,648,000 | 20,019,000 54,066,000 87,110,000
July 378,000 | 18,080,000 | 20,257,000 56,681,000 95,396,000
August 360,000 | 16,832,000 | 19,098,000 54,537,000 90,827,000
September 316,000 | 11,768,000 | 16,900,000 47,774,000 76,758,000
October 268,000 | 9,446,000 | 15,970,000 45,095,000 70,779,000
November 272,000 1,503,000 | 15,225,000 33,445,000 50,445,000
December 196,000 241,000 | 14,127,000 27,163,000 41,727,000
Total 3,394,000 | 73,090,000 | 182,351,000 478,273,000 737,108,000

Project Number: 184032179 A-2




2022 Water Master Plan
Appendix A Well Production

Well Data 2019
GG RS Well 5 Well 6R el Well 10
Month s 876 N St 1002 TSt | 10StBarrington | go5 jonsen Road |, Ot
Fresno St Ave (gallons)
(gallons) (gallons) (gallons) (gallons) (gallons)
January 1,840,000 8,000 - 29,951,000 31,799,000
February 833,000 - - 30,020,000 30,853,000
March 747,000 - - 36,161,000 36,908,000
April 842,000 9,358,000 - 44,086,000 54,286,000
May 903,000 18,304,000 - 47,004,000 66,211,000
June 5,618,000 21,965,000 52,516,000 80,099,000
July 2,305,000 15,068,000 13,051,000 56,425,000 86,849,000
August 284,000 10,559,000 22,896,000 52,519,000 86,258,000
September 241,000 8,106,000 - 45,792,000 54,139,000
October 76,000 1,296,000 21,600,000 42,972,000 65,944,000
November 96,000 1,847,000 17,377,000 32,381,000 51,701,000
December - 612,000 4,159,000 29,058,000 33,829,000
Total 13,785,000 87,123,000 79,083,000 498,885,000 678,876,000
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Well Data 2018
well 1R Well 5 Well 6R bl B Well 10
Month 1125 Fresno St 876N St | 1002Tst | 001 BAMNGION | 655 jensen Road (g;ﬁgi's)
(gallons) (gallons) (gallons) (gallons) (gallons)
January 743,000 1,000 272,000 42,464,000 43,480,000
February 735,000 21,000 - 38,341,000 39,097,000
March 764,000 8,000 - 39,199,000 39,971,000
April 1,404,000 - 3,260,000 43,750,000 48,414,000
May 586,000 - | 27,028,000 49,008,000 76,622,000
June 4,311,000 395,000 | 28,257,000 55,527,000 88,490,000
July 11,420,000 9,661,000 | 19,706,000 53,824,000 94,611,000
August 6,072,000 36,503,000 111,000 44,830,000 87,516,000
September 2,324,000 33,241,000 - 38,499,000 74,064,000
October 700,000 37,719,000 - 31,049,000 69,468,000
November 654,000 20,199,000 - 32,439,000 53,292,000
December 661,000 122,000 - 33,548,000 34,331,000
Total 30,374,000 | 137,870,000 | 78,634,000 502,478,000 749,356,000
Well Data 2017
Month Well 1R Well 5 Well 6R ngl 8 Well 10 Total
1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave | 925 Jensen Road (gallons)

January - - 701,000 30,532,000 31,233,000
February 1,167,000 27,430,000 28,597,000
March 840,000 36,148,000 36,988,000
April 9,000 - 3,367,000 40,486,000 43,862,000
May - - 23,160,000 50,492,000 73,652,000
June 324,000 - 25,718,000 61,115,000 87,157,000
July 1,024,000 - 26,640,000 61,407,000 89,071,000
August 829,000 42,000 24,633,000 62,851,000 88,355,000
September 906,000 2,000 19,585,000 56,785,000 77,278,000
October 739,000 - 15,610,000 53,198,000 69,547,000
November 451,000 18,000 7,728,000 37,000,000 45,197,000
December 743,000 1,000 272,000 42,464,000 43,480,000
Total 5,025,000 63,000 149,421,000 559,908,000 714,417,000

Project Number: 184032179 A-4




2022 Water

Master Plan

Appendix A Well Production

Well Data 2016
Well 1R e o | Well 6R well 8 Well 10 Total
Month 1125 Fresno St 1002 T St 1051 Barrington Ave 925 Jensen Road

(gallons) (gal;ons (gallons) (gallons) (gallons) (erllons)
January - - 838,000 31,326,000 32,164,000
February - - 797,000 31,173,000 31,970,000
March - - 730,000 34,667,000 35,397,000
April 12,000 - 3,077,000 42,230,000 45,319,000
May - - 15,858,000 51,819,000 67,677,000
June 23,000 - 26,022,000 53,369,000 79,414,000
July 4,000 - 27,799,000 56,243,000 84,046,000
August - - 26,710,000 52,061,000 78,771,000
September 42,000 - 24,571,000 45,733,000 70,346,000
October - - 17,949,000 34,693,000 52,642,000
November - - 3,011,000 34,834,000 37,845,000
December - - 2,162,000 30,012,000 32,174,000
Total 81,000 0 149,524,000 498,160,000 647,765,000
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Well Data 2015
Well 1R Well 5 Well 6R ngl 8 Well 10 Total
Month 1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road llons)
(gallons) (gallons) (gallons) (gallons) (gallons) (ga
January 0 0 856,000 29,318,000 30,174,000
February 0 0 729,000 27,355,000 28,084,000
March 0 0 3,598,000 45,313,000 48,911,000
April 0 0 5,752,000 46,940,000 52,692,000
May 4,000 0 8,194,000 47,629,000 55,827,000
June 69,000 7,463,000 9,760,000 49,437,000 66,729,000
July 0 33,635,000 42,000 27,927,000 61,604,000
August 0 29,798,000 112,000 39,855,000 69,765,000
September 157,000 17,637,000 4,496,000 41,775,000 64,065,000
October 352,000 0 10,237,000 46,031,000 56,620,000
November 0 0 1,981,000 34,981,000 36,962,000
December 0 0 2,582,000 31,696,000 34,278,000
Total 582,000 88,533,000 48,339,000 468,257,000 605,711,000
Well Data 2014
Well 1R Well 5 Well 6R ngl 8 Well 10 Total
Month 1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road llons)
(gallons) (gallons) (gallons) (gallons) (gallons) (ga
January 5,000 0 1,696,000 41,885,000 43,586,000
February 0 0 921,000 32,830,000 33,751,000
March 10,000 0 1,358,000 36,526,000 37,894,000
April 0 0 6,757,000 47,089,000 53,846,000
May 0| 12,360,000 4,142,000 58,971,000 75,473,000
June 6,000 | 18,928,000 17,647,000 50,003,000 86,584,000
July 130,000 | 31,535,000 12,988,000 46,725,000 91,378,000
August 133,000 | 30,419,000 13,083,000 47,638,000 91,273,000
September 0 2,186,000 22,660,000 46,091,000 70,937,000
October 0 1,000 24,118,000 44,326,000 68,445,000
November 0 0 2,838,000 31,673,000 34,511,000
December 0 0 2,193,000 31,859,000 34,052,000
Total 284,000 | 95,429,000 110,401,000 515,616,000 721,730,000
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2022 Water Master Plan
Appendix A Well Production
Well Data 2013
Month Well 1R Well 5 Well 6R W(_ell 8 Well 10 Total
1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road (gallons)
January 6,000 0| 22,254,000 10,650,000 32,910,000
February 0 0 701,000 37,214,000 37,915,000
March 0 0 3,732,000 55,166,000 58,898,000
April 24,000 100,000 8,510,000 61,571,000 70,205,000
May 5,000 | 17,966,000 | 13,519,000 66,156,000 97,646,000
June 0| 20,281,000 | 15,204,000 57,927,000 93,412,000
July 0| 26,277,000 | 19,686,000 58,222,000 104,185,000
August 0| 19,046,000 | 15,935,000 56,279,000 91,260,000
September 442,000 | 15,823,000 | 11,266,000 51,597,000 79,128,000
October 288,000 4,680,000 | 18,630,000 51,412,000 75,010,000
November 48,000 48,000 | 22,331,000 35,130,000 57,557,000
December 5,000 0| 10,464,000 29,702,000 40,171,000
Total 818,000 | 104,221,000 | 162,232,000 571,026,000 838,297,000
Well Data 2012
Well 1R Well 5 Well 6R W(_ell 8 Well 10 Total
Month 1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road llons)
(gallons) (gallons) (gallons) (gallons) (gallons) (ga
January 5,000 0| 41,130,000 302,100 41,437,100
February 10,000 0| 38,724,000 3,663,000 42,397,000
March 30,000 215,000 | 12,404,000 41,350,000 53,999,000
April 12,000 2,505,000 645,000 56,015,000 59,177,000
May 414,000 | 27,699,000 4,726,000 59,948,000 92,787,000
June 176,000 | 31,391,000 7,287,000 65,687,000 104,541,000
July 8,182,000 | 31,369,000 | 21,636,000 40,281,000 101,468,000
August 0| 31,114,000 | 11,131,000 72,387,000 114,632,000
September 7,000 | 13,881,000 | 10,721,000 55,138,000 79,747,000
October 12,000 | 26,811,000 2,131,000 43,061,000 72,015,000
November 1,000 | 12,042,000 978,000 38,019,000 51,040,000
December 3,000 0 637,000 36,610,000 37,250,000
Total 8,852,000 | 177,027,000 | 152,150,000 512,461,100 850,490,100
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Well Data 2011
IR Well 5 Well 6R well 8 Well 10 Total
Month St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road (gallons)
(gallons) (gallons) (gallons) (gallons) (gallons)
January 8,000 0 590,000 4,987,000 5,585,000
February 12,000 12,000 32,822,000 725,000 33,571,000
March 610,000 0 31,581,000 2,652,000 34,843,000
April 123,000 0 38,962,000 20,270,000 59,355,000
May 51,000 10,121,000 36,404,000 28,183,000 74,759,000
June 303,000 14,066,000 32,314,000 35,108,000 81,791,000
July 84,000 13,980,000 39,148,000 50,816,000 104,028,000
August 48,000 18,980,000 42,851,000 41,282,000 103,161,000
September 4,000 11,598,000 42,787,000 39,778,000 94,167,000
October 22,000 11,596,000 36,245,000 10,948,000 58,811,000
November 32,000 3,860,000 34,485,000 10,651,000 49,028,000
December 2,000 0 44,113,000 2,918,000 47,033,000
Total 1,299,000 84,213,000 412,302,000 248,318,000 746,132,000
Project Number: 184032179 A-8
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Well Data 2010
IR Well 5 Well 6R well 8 Well 10 Total
Month St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road (gallons)
(gallons) (gallons) (gallons) (gallons) (gallons)
January 4,000 7,000 28,758,000 1,318,000 30,087,000
February 5,000 0 28,205,000 878,000 29,088,000
March 1,000 0 33,722,000 6,159,000 39,882,000
April 15,000 449,000 37,708,000 11,006,000 49,178,000
May 86,000 303,000 37,634,000 27,267,000 65,290,000
June 839,000 15,777,000 37,808,000 41,125,000 95,549,000
July 19,000 36,002,000 37,711,000 34,666,000 108,398,000
August 58,000 33,976,000 32,687,000 26,754,000 93,475,000
September 1,626,000 34,073,000 22,998,000 25,191,000 83,888,000
October 188,000 27,639,000 1,651,000 16,078,000 45,556,000
November 35,000 11,000 24,626,000 19,731,000 44,403,000
December 10,000 4,000 33,840,000 4,514,000 38,368,000
Total 2,886,000 148,241,000 | 357,348,000 214,687,000 723,162,000
Project Number: 184032179 A-9
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Well Data 2009
Well 1R Well 5 Well 6R ngl 8 Well 10 Total
Month 1125 Fresno St 876 N St 1002 T St 1051 Barrington Ave 925 Jensen Road llons)

(gallons) (gallons) (gallons) (gallons) (gallons) (ga
January 0 0 32,700,000 736,000 33,436,000
February 4,000 2,000 31,588,000 577,000 32,171,000
March 23,000 102,000 38,725,000 6,759,000 45,609,000
April 60,000 1,869,000 43,834,000 23,347,000 69,110,000
May 9,000 514,000 47,756,000 39,942,000 88,221,000
June 76,000 | 20,720,000 40,243,000 29,578,000 90,617,000
July 8,000 | 34,882,000 41,650,000 31,296,000 107,836,000
August 0| 16,483,000 38,200,000 34,982,000 89,665,000
September 11,000 0 42,591,000 39,728,000 82,330,000
October 4,000 0 39,163,000 22,320,000 61,487,000
November 0 0 34,626,000 10,456,000 45,082,000
December 2,000 2,256,000 33,749,000 3,939,000 39,946,000
Total 197,000 | 76,828,000 | 464,825,000 243,660,000 785,510,000
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B.1 July 6t to 9th, 2021

B.1.1 WELL 1R
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B.1.2 WELL 5
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B.1.3 WELL 6R
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B.1.4 WELL 8
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B.2 October 12t to 15th, 2021

B.2.1 WELL 1R
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B.2.2 WELL 5
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B.2.3 WELL 6R
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B.2.4 WELL 8
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