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TECHNICAL MEMORANDUM

DATE: December2l, 2021 Project No.066-60-21-19
SENT VIAEMAIL

TO: Deborah BarrPECity Engineer/Director of Utilitie€ity of Dixon

CC: Josh HudsorOperations Supeisor t Water DistributionDivision City of Dixon

FROM: Anne Girtz, PERCE #91396
Brenda Estrada, PRCE #67062

REVIEWED BYElizabeth Drayer, PE, RCE #46872

SUBJECT: City Dixon 2021 Water System Master Plan Update
(Addendum to 2016 WSMP)

ThisTechnical Memorandum (TMgwves as an addendumteZz  ]1SC }( ]J]A}v[e ~ ]SCe Tiiot § &
Master PlafWSMPRand summarizes thapdate that was performed. Sections of this TM include:

Introductionand Purpose of Update
RecentReliability Improvements

Existing System Update

Plaming and Design Criteria Update
Hydraulic Model Update

Strategic Asset Management Plan Update
Cybersecurity Assessment

X X X X X X X X

CIPAlternatives Development

/[EdZK h d/EE WhZWK”"* K& hW d

West Yost completed the] § QNater System Master PlddVSMPRNd Strategic Asset Management Plan

(SAVIP) in 20186, finalizing the document in March of 20IBe WSMP A op 8 §Z [3C[e /]+3]VvP
future water systers andidentified existing system deficiencies and required improvements based on
demandprojectionsfrom the adopted 1993 General PlarheSAMR included inChapter9 of the WSMP,

established a baseline condition of the water system assets, assessed the risk of individual assets and
facilities, and developed a capital improvement program (CIP) to grejeen, and to what extent,
improvements should bénplemented The most urgent CIP projects were prioritized based on results

from the risk assessment. The finalized i@tRuded both hydraulic and condition improvements and was

used to establish the Cifyrupdated water ratesto meet these needswhich were adopted and
implemented in 2019.
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Subsequently, the new water rates were cexled with the enactment of Measure S in November 2020
In response to rescinding of the 2019 water rates, the i€itgevalating the CIP recommendations in the
WSMPto determine the effect on levels of service and water reliability and revaluate options for
addressing these needs

Thisupdate to the WSMIrevisitsthe hydrauliovater systemand asset modsithat were usedo develop

the original CIPAs part of the revisitthree new10-year CIP alternativesvill be developedo reflect
different levels of implementatiorhigh (assumesill recommended improvementsased on criterialpow
(assumes bare minimuimprovementsto keep system operatingand medium (assumes improvements
between high and low CIP alternative§) dZ $ZE IW 038 Ev 3]A « AJoo e
consultant to prepare updated water rate structures.

Z Ed& ¥ />/dz IDWZKs D Ed”

Since completion of the WSMe&espite limited fundsthe City has implemented significant operational
and maintenance improvements tbe water system that improvehe reliability of theexisting gstem.
Several of the original WSMBcommended CIP projeckgve beercompleted.The Citystartedits own
Water OperationsDivision to perform the dayo-day operations of the water system and no longalies
on outside entities to managand operatethe water system.The following bulletssummarize the
improvements, which are grouped by maintenance/operational or capitatovements(asset upgrades
or replacements)

Maintenance/Operational Improvements

X Secured TESCO as annual service contractor for Arc éasmdedmaintenanceand
sysem serviceassessmenfEMASpassessments

X Secured Telstar as annual service contractoSigpervisory Control and Data
Acquisition(SCAD}controls

X Secured Holt as annual service contractor for emergency generatohgdingrepairs)

X Secured CPM asnual service pump/motor contractor and started annual service on all
booster pumps/motors

x Started annual service on all well pumps/motors (vibration testing, balancing, oil change)

x Started annual pump efficiency testing through Powers Service Inc. famelds
rebuilding pumps/motors based dindings andecommendationgrom that testing

X Rebuilt or replaced all chlorine pumpad replaced chlorine feed lines, chlorine
analyzers, and site sample ports

Cleaned and reoated Fitzgerald Tank

Cleaned and ingzted all other tanks

Cleaned School and Watson Ranch Wells

Replaced soft start for Watson Ranch Well

Replaced School Well motor with a refurbished motor
Replaced/updatediistribution sampling stations

X X X X X X X

Attemptedrehabilitation on Industrial Well

WEST YOST
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Capital Improvements

x Connected the Nortland Core(North/Core)Zoneswith the South Zone through new
transmission pipeline as part of the Homestead Development

Upgraded SCADA and controls on all facilities (excepndwstrial Well)

Completed EMASS on all facilities and installed new panel labels (Arc flash study)
Replaced/ariable Frequency DriveED and instrumentation assets at Fitzgeraldnksite
Moved SCADA server to Police Department for backup ppresision

Underway with design for drillingf a new wellt Fitzgeraldranksite (to replace capacity
at IndustrialWell site)

X X X X X

Installed bypass pumping capabilities at all storage tank/booster pump facilities
Installed a new emergency fill valaadflow meter at Watson Ranch

y/~"d/Bzrd D hW d

The purpose of this section is to discuesent Z vP « S} §Z ]13C[e A ]-3]8iRceAhd E +C+3
t"DWU 3Z ]8CJ[s « EA] E Z e+ }vi]vu n8hbEr& cAnnection&ESarved Ky d Z

the Ciy has increased from 2,727 connections in 2015 to 2,930 connections at the end of 2020. The City

has made improvements to how the system is operatadcreating a Water Distribution Divisi@rithin

the City to maintain and operate the water system. Asaided above, one of the benefits for the City

having a Water Distribution Division is théility to facilitatereliability improvements that have been
implementedto facilities and operationKSZ & Z vP e+ §}exdding Wategystem are detaileth

the following sections.

ACeS U /U% E}A U VS8 h% §

/v $Z t"DWU §Z ]3C[* A 3§ E « EA] E -ardast Ngrh]Zone] Chie ZAnE ande p

South Zone. The North/Core Zone was hydraulically connected and operated as a single pregsure zon

(see Figure )L The South Zone was hydraulically disconnected from the North/Core Zone and operated as

a separate system. Since then, the Homestead Project PhasBatkbone project was constructed

connecting the North/Core Zone with the South Zone aid4inch diameter transmission pipeline

between Parkway Boulevard and West A Street. Thin@d diametertransmissiorpipeling along with

all Phase 1t Village 2 and PhasetVillage 3 pipelingsA & §} 8Z u} oX dzZ ]J5C[* }A E o
now operates as a singlaydraulically connected pressure zone.

t S E u v e

«§Z ]18C[e }vv &]}ve Z A JVE + U} Z A 3Z «C+StheWBMPus¥ddZ ]3C
2014 consumption data and showed approximately 1,100 gallons per minute (gpm) for the average day
demand (ADD) The most recent consumption information for 2020 skalwe ADDhas increased to
approximately 1,80 gpm The increase in demandsa result of the increase in service connections.

Since the completion of the WSMP, the Cigeneral Plan 2040 was adopted in May 20lie land use

adopted in the General Plan was usedipmlate theprojected City demands. For this update, it is assal

% E o+ 0} § A]8Z]v §Z ]5C[e AE]*3]vP A § E « EA] E AJoo Ao
§Z ]5C[e *%Z & }( ]Jv(op v ~~K/e Aloo A 0}% & o038 E 3Ju Vv }v
system(see Figure?). The actal timing of when parcels will develop often changes over time. TheC [ ¢

service area demangsalculated based on the General Plan 2@48 presented in Table

}
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—— 6-to 10-inch Diameter

12-inch Diameter and Greater
Future Facilities
N

) Active Well

) Inactive Well

RB| Booster Pump Sation
) Future Well
T Tank
Note:
0 1,500 3,000
- Addendum to 2016 Water System Master Plan.
- The Homestead Well is currently under design e
and anticipated to be active in 2022. Sale in Feet

Hgure 1
Existing Water Syssem

dty of Dixon
2021 Water System
Master Plan Update
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Table 1. Projectedverage Daypemand

Existing Northeast
Existing Service Area Quadrant Southwest
Demands Development | Specific Plan | Dixon Specifig Buildout Total
Water Use Type gpm@® gpm® Plan gpm® | SOJgpm gpm
Single Family Residentia 549 285 - 332 1,029 2,195
Multi-Family Residential 391 88 - 327 - 805
Industrial 102 123 260 - - 486
Commercial 109 176 277 79 177 818
Government 16 16 - - - 32
Landscape 9 56 - 37 - 101
Non-Revenue Water 164 104 75 108 169 620
Total 1,340 848 612 882 1,374 5,057
(@) Land use based on 2040 General Plan designations. Existing dearabdsed on 2020 consumption information provided by the. City
(b) Growth areas based on regional areas within the existing City limit boundaries and adopted sphere of inficegiares. The
ExistingDevelopment Area represents a portion of the existing City water service area and includes development of vacant ang
underutilized parcels.
(c) Demands for Southwest Dixon Specific Plan are basddlats residential units with a mix single family and mukamily units

t S E "HU%o %o0C

The City has not added any new supply intowlaer system since the WSMP. However, the City has had

to change the status of the Industrial Well standbydue to excessive sanding issues and othetewa

quality concernsCity staff performed rehabilitation work in 2018 to try and extend the useful life of the
Industrial Well The Industrial Well was originally installed in 1977 and is well beyond its expected useful

life of 30 yearsDue to the ageand conditionof the well infrastructure andiatural conditions associated

with the shallow well depth, it was determingatiat the well has reached the end @& useful lifeand

cannot be extendedThe supply provided by the Industrilell is critical to3Z  ]3C[* A 8 E *u% % 0C
the City iscurrently undertaking a design teplacethe Industrial Well at a location on the Fitzgera#hk

site. The total groundwater supply for the City is shown in T2ble

Table2. Existing Groundwater WelCapacity

Well No. Facility Name Well Capacity, gpm

1 DWA37: Watson Ranch Wel North/Core 1,500
2 DW-44: Industrial Wef®) North/Core 0
3 DW-48: School WeR North/Core 1,100
4 DW:52: Valley Glen Well South 1,900
5 DW54: Park Lane Well South 2,500

Total Capacity 7,000

Firm Capacit{) 4,500

(&) IndustrialWell is currentlystandbyand excluded from analysis.

(b) SchooWell capacity is 1,800 gpm however it is limited to 1,100 gpm to avoid draw down thstieg peak summer month usage an
can be increased to 1,500 gpm during lower demand usage.

(c) Firm capacity assumes largest well is offline.

WEST YOST
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West Yost reviewed the planning and design criteria presented iMBB P The followingsectiongdetail
recommended updates to the planning and design critefiable 3 summarize $Z ]1SC[* HU% S
recommended water system performance and operational criteria.

Fire Storage

With the increased awareness fire threats to @lifornia, it is imperative the City plans for adequate
storage to address these emergency conditioimsthe WSMP, the fire storage requirement included
separate fire storage for tanks in the North/Catene and for the tanks in the Soufbne due to the

zones being hydraulically disconnected. Since the City has added timehldiameter transmission
pipeline connecting the zonethe entire system is now hydraulically connectéthwever, ather than
recommending the fire storage requirement be changed ridlect the zone connections, it is
recommended the City continue to assume the storage tanks in the North/Core Zone and South Zone
areas continue to include separate fire flow storage. Since the system is connected by a single pipeline,
the separate fireflow requirement will continue to provide the City more redundancy and reliability.
Should the City need to close the connecting pipeline for any maintenance, they will have adequate fire
flow storage in all areas of the system.

System Pressures

West Yosthas revisited the recommendedistribution system pressure criterid} E $Z ]SC[e ¢C*S u
based on operator inpylSCADA informatigrand the previous hydrant pressure recorders used for the
modelcalibration

The City currently maintains pressures ie $ystem between 5pounds per square inclpg) and 70 psi.
Operators are able tmanage the pressures with the operation of their various facilities. In the WSMP, the
% E sopE E]5 E] AE v}3 E Al*]8 U v 8Z ]5C[*s VvP]v E]JvP +]Pv

Review of thesCADAor the summer of 202@onfirmed the City generally opates between 50 to 70 psi
Table4 shows the pressure range at the pump stations.

It is recommended the City update the minimum pressure criteria to align with current operations. The
minimum pressure for normal operating conditions is recommended to b@shGnd for peak hour
conditions 45 psi. While the City currently maintains pressures at 70 psi within the system, it is
recommended the City adjust the maximum pressure requirement to align with the Uniform Plumbing

} [* u EAJupu % & ¢ E vigds with Psedsdire’s dizer 80 psi would require individual service
pressure reducing valves be installed. No changes are recommended for the maximum day plus fire flow
minimum pressure requirement.

WEST YOST
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Table4. System Operating Pressur@s
Pump Facily
Watson Ranch 49 54
Fitzgerald Drive 51 55
Valley Glen 52 59
Park Lane 55 63
School Well 50 55
(a) Data shown based on SCADA pressure information providédapthrough September 2020

,2 Z h>/ DK > hW d

dZ ]3C[+ A]+8]vP ZC & po] add alifkatedasipant}dhthe WSMP based on the
system information for the year 201&ince completion of the WSMP, the City has completed several
capital projectsincluding connection o8 Z ] &i@rfi/Core Zonavith the South Zonevhich allows the

]3C[e *C+3 u 8} }% E & + «]Udupdatke e exigtidl whjer systergdraulic model,
West Yost performed the following key tasks:

X Updated the hydraulic model with system improvements implemented dine&/SMP

x Allocated 2019 water demands by geocoding City customer addresses to properly distribute
demands spatiallyithin the hydraulic model

x Veriied 3Z ZC €& po] u} o]J*Pv E 00C E %E « v3 3]A }( 8Z ]8C
e }v eCe3 U % E *epE U (0}AU v S vl o A §]}ve (E}u 3Z ]38

x Evaluated the existing system pumping and storage citipa
To accomplish these tasks, West Yost worked closely with the City to obtain and review:

x Asbuilts and record drawings associated with water system improvements implemented
sincethe WSMP

x SCADA system information for May 2020 through September 2020
X Metered account information
X System operator knowledge on hdecilities areoperated

The water distribution system model was then verified using tank level, flow and pressure data from the
15C [ ~ system for July 2020. The hydraulic model update andigation are described below.

uv o0} S]}v

The hydraulic model demands were updated to capture the growth that has occurred in the City since the
WSMP and alsoapture §Z u}+e8 (E VvS }vepu%S]}v % $S Ev (T h§draulitgSC[e peS
mode was updated using 2019 consumption information instea@@#0 data due to work from home

and the changef typical water use patternsCity staff provided West Yost with a billing database file
containing metered accounts and their corresponding watamsumption data by address for calendar
year2019.dZ ]SCJ[e §}S 0 }Veuu %asedvor iEmietédd data providedas 1,277 gpm.

WEST YOST



TM t City of Dixon
December 21, 2021
Pagel0

To spatially allocate demands in the model, West Yost used a separate water service location file
containing the adresses and spatial location of the metered accounts based on the centroid from the
SolanoCounty parcefjecdatabase Addresses were linked to the water service connection shapefile
assign a spatial locatidisee Figure B Approximately 93 percent ohe demands, 1,190 gpm, from the
metered accounts were successfully linked to a parcel. The remaining accounts that were not able to be
linked were landscape accounts that do not have an exact address associated with the account
(i.e., O0000N Lincoln S/BW of Russell L@ndaretypicallyassociated with street landscape irrigation.

Water demands for calendar year 2019 were allocated in the hydraulic model usispalially located

water service connection demand da¥a /v (}t § [+« ~ a@oy 3}E_ §}}o v oCli e 8Z u §
demand data to identify the closest pipelines to each meter point. The tool then applies the metered

water demand to the closest junction of the selected pipeline. West Yost staff reviewed the allocated

water demanddo confirm they were allocated properlyTo account for the landscape demands that did

not link to a parcel, overall demands in the model were scaled up to account for the landisagaten.

Demands were also allocated to represanin-revenuewater in the system.The 14percent factorfrom

the WSMP was assumed

,C & o}l o s EJ(] S]}v

To ensure the hydraulic model is correctly configured and capable of producing results that are consistent
Alsz & } « EA ]Jv 8Z ]18CJ[s ex@nded periodvesfidation process was
conducted. A description of the verification process and results are discussed below.

Hydraulic Model Verification Results

dz ]S8C|[-,ddveloped as part of the WSIMWas calibrated and validated. The resultewid the
hydraulic modeloutcome trended well with the field data collected from hydrant pressure recorders
andSCADA.

As part of this update, 8CADA verification was performeddonfirm $Z ] iglfaulicmodel can still
generally replicate the watesystem operation with all of the system improvements that have been made.

The hydraulic modedontrols were adjusted based on review with City staff to understand the operations
and confirm the configuration of key supply facilitid$is knowledge transfer between City staff and
WestYostin May 202was an important process to aure the hydraulic model would be able to replicate
established system operations and provide accurate results.

Based on the results of the hydraulic moderification, it can be concluded that the hydraulic model
continues to provide v HE 5 }% E 3]}v o E %%E » v 8]}v }( 8Z 18C[ A § E
is adequate for use as a planning toattachment A provides graphs comparing the SCADznT&Etion

with the hydraulicmodel results.

E]eSJvP t S E "C*S U % ]SC Vv o0Ce]e-
To evaluate the existing water system, analyses addressing the following system facilities were conducted:

X Supply Capacity
x Pumping Capacity
X Storage Capacity

WEST YOST
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The capacity analyses are based on the existing and projected demands for the City. Table 5 shows the
existing and projected demands for average day, maximum day, and peak hour conditions.

Table 5. Existing Demangdgpm

Timeframe Average Dapemand | Maximum Day Demarfd Peak Hour Demarfd

Existing? 1,340 2,948 4,422

(a) Existing demands are based on 2020 consumption provided by the City.
(b) Maximum day demand = 2.2 times average day demand.
(c) Peak hour demand = 3.3 times average day demand.

Supply Capacity

The City currently operatdsur activegroundwater wells with a total available capacity of approximately
7,000gpm (10.08million gallons per daymgd)). The Industrial Well is offline and was excluded from the

analysis. Additionally, wiei the School Well capacity is 1,800 gpm, the capacity was limited to gpho0

for the analysis to avoid draw down issuésfv ~ §Z |5 C/[PorkE & S@uth Zones are hydraulically
connected, the firm well capacity is calculated as a single zone as shown i®.THindefirm well capacity

is calculated based on the largest well out of servidee City should have adequate firm supply capacity

ttu § u AEAlupu € u v }v ]S]}vX }lu% E]JVP SZ ]SC[* (]EU *Hx% %0C
shows the City currently has adequate supply to meet demands.

Table6. ExistingGroundwater WellSupplyCapacity gpm

Well No. Facility Name Zone Well Capacity | Surplus/(Deficity

DW:37: Watson Ranch Well North/Core 1,500

2 DW-44: Industrial Wef? North/Core 0

3 DW-48: School Wefl North/Core 1,100

4 DW:52: Valley Glen Well South 1,900

5 DW-54: Park Lane Well South 2,500
Total Capacity 7,000

Firm Capacit{’ 4,500 1,552

(@) Surplus calculated using firm groundwater well supply (4,500 gpm) minus 2020 maximum day demand (2,948 gpm).
(b) IndustrialWell is currently offline and excluded from analysis.

(c) SchooMell capacity is 1,800 gprhowever it is limited to 1,100 gpm to avoid draw down isstesng peak summer month usage
and can be increased to 1,500 gpm during lower demand usage.

(d) Firm capacity assumes largest well is offline.

Pumping Capacity

dZ ]3C[e* %o uu %]V Peval¥ated to@ssess its ability to deliver relighl¢d Eu % ]3C 3} §Z ]3C
existing service are@ee Tabl&). Firm capacity assumes a reduction in total pumping capacity to account

for pumps that are out of service at any given time due to meclsmiecakdowns, maintenance, water

<p 0]SCU }E }SZ & }% E S]}v 0 Jeep X &}E SZ ]SC[e 1}}*S E %opU%o S
capacity assumes the largest pumpisline at a station The NortthiCore and South Zones are evaluated

as a singleone since they are hydraulically connected.

WEST YOST
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Table7. Existing Firm Pumping Capagitypm

Firm Pumping Peak Hour Maximum Day Demand Pumping Surplus
Capacit{® DemandP Plus Fire Flo® (Deficit)
8,650 4,422 6,948 1,702

(@) Firm pumping capacity |nc|udes booster pump stations (W|th largest pump assumed for ofﬂlne and not included in the ¢
calculations) and any wells which pump directly into the distribution system. ExXatiliesinclude Fitzgerald BPS (1,330 gpatson
Ranch BPS (1,660 gpm), Parklane BPS (2,660 gpm), School Well (1,200 gpm), and Valley Glen Well (1,900 gpm).

(b) Existing peak hour demands based o2@8emands.

(c) Existing maximum day demandZdemands ADDx 2.2) plus £00 gpm fire flow.

Storage Capacity

The principal advantages that storage provides for the water systemsdi@lows the ability toequalize
demands on supply sources, production facilities, and transmission mains; to provide emergency storage
in case of supply failurend to provide water to fight fires.

dZ 185C Z+ A]Jo o0 *3}E P ]Jv 8Z ]8C[e &8 vle v SthesdPs@ifgesoh 3 E o]
*S}E P up-s su((1 1] vS 8} u 8§ SZ ]SC[e *S}E P E]S €] (}€& sz ]
volume required for each storage component is detailed below:

X Operational Storage: 20 percent of maximum day demand
X Fire Storage: Laegt fire flowfor North/Core Zone and South Zone
dZ ]8C[s /E]*3]vP «3}E P A+ A op 3 8} & Eu]v AzZ 8Z E 37 ]5C

sufficient capacity to provide the required system storage. Currently, the Cityvaateastorage capagjt
surplus under existing conditions as summarized in Téble

Table8. ExistingAvailable and Required Storage CapgciiG

Available Storage Required Storage Capacity Storage Surplus

3.6 | 0.85 | 1.35 | 2.20 | 1.40
() Auvailable storage is calculated using the usable storage within the tanks. Usable storage is defined as the volume leetarden th
}A E(0}A 0o Ao v §z » _}E pvpe o «3}E P U =« }v §Z 3 vl }uso §X

(b) Operational Storage equals 20 percentr@ximumday demand(2,948 gpm)

(c) Fire Flow Storage is based on providing 4,000 gpm for 3 [j@72 MG) for the North/Core Zone and 3,500 gpm for 3 hours (0.63 |
in the South Zone

MG = Million Gallons

S&USUE ""CeS U % ]SC Vv 0Ce]e

The updated projected demands were used to evaluate additional facilities needed to meet the future
demandsand maintain a reliable systenThe same criteria &e used to determine the adequacy of
existing facilities and theapacity required to meet demand3he projected demands for 2040 and
buildout conditions are shown in Table 9.

WEST YOST
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Table 9. Projected Demandgpm

Timeframe Average Day Demand | Maximum Day Demarf Peak Hour Demarft|

20409 3,684 8,105 12,157
Buildout? 5,058 11,128 16,691

(@) Maximum day demand = 2.2 times average day demand.

(b) Peak hour demand = 3.3 times average day demand.

(c) 2040 demands based on 2040 General Plan lanavite&n the existing City limit boundaries

(d) Buildout demands based on 2040 General Plan land use including witracldipged sphere of influence locations.

Supply Capacity

The Cityfe HEE vS (JEu PE}oi 4508 Gomailbantt d€ adequate to meet future
developmentdemands The Cityactively works witthew development$o ensure adequate facilities are
constructed to continue to meet minimum system requiremernitable10 shows the currentplanned
groundwater facilities compared to projected maximum day demands.

Table10. FutureGroundwater WellSupplyCapacity gpm
Maximum Day
Well Facility Well Capacity Demand® Surplus/(Deficit)
Existing Systeffi
Watson Ranch Well 1,500
School Well 1,100
Valley Glen Well 1,900
Park Lane Well 2,500
Total Capacity 7,000

Total Firm Capacity 4,500 2,948 1,552
NearTerm (2040 General Plan
Existing Well Firm Capacity 4,500
Improvements to School WEl 300
Fitzgerald Well 1,500
Homestead Well 1,500
NEQ Well #1 1,500

Total Firm Capacity 9,300 8,105 1,195
Buildout
NearTerm Well Firm Capacity 9,300
Improvements to School WEl 400
NEQ Well 2 1,500
East Side Well 1,500

Total Firm Capacity| 12,700 11128 1572
(@) Maximum day demand is equal to 2.2 tim&BDand equals 2,948 gpior the existing system.
(b) Industrial Well is excluded from this analysis.
(c) Nearterm assumes rehabilitation of School Well to increase suggghacity by approximately 300 gpmdizeen completedo a total

capacity of 1,400 gpm (1,100 gpm + 300 gpm)
(d) Buildout assumes rehabilitation of School Well to increageplycapacityby approximately 400 gprito its full capacity of 1,800 gpm
hasbeen conpleted (1,400 gpm + 400 gpm)

WEST YOST
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Based on the future supply capacity requirements, the City will need to replace the lost capacity of the
IndustrialWell with a new well at the Fitzgeralthnk site. The City is also working with the Homestead
development to construct a new well. The City needs to continue to monitor the pace of development in
the City tocontinue to ensure adequate supplies are available to meet the existing and future desman

in the systemThe well capacity shown in Table fod planned/future wellsrepresentsan estimatefor

the potential well production capacity. However, many fact@gngdrogeologic formations, water quality,

etc.) impact actual productiorwhich could reslt in less capacity availabl&herefore, the City should
continue to plan for the new wells listed in Table 10 aadvaluate supply capacity as new wells are
brought online to ensure adequate supply is available.

Pumping Capacity

dz ]SC[* @ qdireE fHevsystem has sufficient pumping capacity to meet thetgredemand

scenario fo a peak hour demand or a maximum day demand concurrent with a maximum fire flow event.

&}YE 5Z ]8C[+ A£]*3]VP «C*3 uU 3Z u Alupu fDwisthe grédiérdlemahd pE E VS
scenario. As the City continues to develop and demands increase, the peak hour demand scenario
becomes the controlling scenario. The results of the pumping capacity evalaaéishown in Tabld.1.

Tablell. Future Firm PumpingCapacity gpm

Maximum Day

Firm Pumping Peak Hour Demand plus Pumping Surplus
Future Scenario Capacit§?>© Demand?) Fire Flow (Deficit)
2040 12,650 12,157 12,105 493
Buildout 16,510 16,01 15128 (181)

(a) Firm pumping capacity includésoster pump stations (with largest pump assumed for standby and not included in the capacity
calculations) and any wells which pump directly into the distribution system.

(b) 2040 firm pumping capacity includes facilities for existing system plus new Sotifbixes SP Well (aka Homestead Well)
(1,500gpm), and New Fitzgerald Well #1 (1,500 gpm).

(c) Buildout firm pumping capacity includes facilities for 2040 system plus new Northeast Quadrant SP BPS (1,660 gpm), and Eas
Development Area Well (1,500 gpm)

(d) Peak har demand based on 20 ADD and projected demands based on the General Plan 2040, multiplied. BjaZighum day
demand (based on 2D ADD and projected demands based on the General Plan 204@yatiglied by 2.2) plus 4,00§pm
(maximum fire flow requirement).

The pumping capacity analysis indicates the future firm pumping capacity still meets the pumping capacity
criterion for 2040with the improvements recommended in the WSMP. While there is a slight deficit
showing at buildout, it is not great enough to recar@and additional pumping capacity

Storage Capacity

dZ ]8C[* (MSPE +*3}E P A+ Aop s 38} 8 Eulv Az sz & 8z ]15C[
sufficient to provide the required storage for future demands and make recommendations for future tank
cgoacity as needed. The updatstorage evaluation results are summarized in TaBle 1
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Table 2. Future Available and Required Storage Capadit{c
Available Required Storage Capacity
Storage Storage
Capacit{?) Operationalf) Fire Flov Total Surplus/(Deficit)
2040 3.6 2.33 1.35 3.68 -0.08
Buildout 3.6 3.20 1.35 4.55 -0.95
(a) Available storage is calculated using the usable storage within the tanks. Usable storage is defined as the volume leetarden th
overflowo A o v §z ~ _ }E& pvpe o S}E P U ¢ v §8Z 3§ vl }usSo §X
(b) Operational Storage equals 20 percent of Maximum Day Demand.
(c) Fire Flow Storage is based on providing 4,000 gpm for 3 hours.

The storage capacity results are similar to the WSMP. The recommendations indicate there is sufficient
*3}JE P Jv 8Z ]5C[* *Ce5 u V}A 8Z §8Z <Ce3 u]* ZC E po] ooC }vv §
hasincreased based on the updated demanajpctions. It is recommended the City plan for 1.0 MG of

useable storage be added to the system. The City could phase the construction of the storage to include

0.5 MG tank prior to 2040 and a second 0.5 MG tank prior to buildogtre 4 shows the build system
improvement recommendations.

r"dzd'/ "™ dDE'"D Ed W>E hW d

The 2016 SAMP was developed using an asset model that estimated risk ratings for verticarassets
facilities Risk assessment factors included asset age, condition, perfoemating, operating ability
(functionality of a facility if an asset fails), and service reliability (time or resources required to repair or
replace an asset). This information was used to develop condition andbasge rehabilitationCIP
projects, prioritized based on risk.

Due to the significant reliability improvements completed since the WSMCity desired to update the
SAMP model prior to developing the new CIP alternativi#isthe understanding that certain CIP projects
would ro longer benecessary, and the revised CIP would likely reduce in scope and cost

The following sections descriltee tasks that were performed as part of the SAMP update which informed
the development of theevised CIP alternatives

> A o }( N EA]
As part of the WSMP, West Yost worked with the City to define the levels of service and associated
performance metrics. These levels of service allow the City to focus its efforts and resources, communicate
service expectations and choices, and evaluate Ievels. Utility performance can be evaluated using the

level of service performance metriaghichcan justify increased or decreased maintenance, rehabilitation,

or capital improvements. Tabll8 % E « v3e 3Z ]5C[e 0 A 0« }( * Edfporthevye¥ %o E (}C
2019 and 2020. Prior to 2019, the City was transitioning from contracted operation of the water system (by
Severn Trent) tinternal City staff, so data from that period is natliable or readilavailable
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Tablel3. Levelsof Service and Performance
Goals Metric and Target 2018 2019 2020
Maximized Efficiency and Useful Life
i i . 15% per | 15% per
x Continue to proactively Conduct annual valve exercise progr  33% °p °P
maintain thewells, booster year year
pumps, storageanks, and Breaks per 100 miles i 0 0
distributionfacilities (proposed target < 10 breaks per yea
X Proactively replace Unaccounted for water . .
infrastructure ) 9% 13%
Iniras (proposed target $ percent)
Increased Reliability and Customer Satisfaction
X Maintain optimal pressure Customer service complaints per
in system 1,000customer$&) - 25 35
x Perform all required (proposed target < 1 call per 1,000)
monitoring and reporting by | Emergency response time
- <1 hour | <1 hour
mandated schedule (proposed target < 1 hour)
x Develop system redundanciey Time to resolution for emergencies i <24 <24
in case of unexpected failures (proposed target < 24 hours) hours hours
(a) Customer Complaint Logeere reviewed to identify complaints related only to City operations and maintenance (pressure, color,
on City side of system, etc.). Total @igponsible complaints were: 22 for 2019 aridf@ 2020. Service populations were estimateq
using the méhodology in the WSMR,782for 2019and8,794for 2020.

Level of Service Conclusions

The followingsubsectiongrovide a summary of the level of service performance metric results and
discussion on how that may impact the revised CIP. Information was obtained from dissusilon
City staff.

Valve Exercising

Valve exercisingzas performed by Severn Trent on thetiee system between 2016 and 2018 (estimated

at 33 percent of all valves, per yeaf)s the City has taken oveperation and maintenancé)&M) of the
system, valve exercising has been limited to approximately 15 percent per year. When the Water
Distribution Division is fully staffedirticipated by theend of 2021), a full valve exercising program is
planned. The City is currently working with asset management contractor to develop this program in
conjunction with auni-directionalflushing program.

The City has included funds in their @Pfund replacement of valves that are discovered as-non
functioning or damaged during valve exercisifigis amounhas been $50,000 for FY19/20 and FY20/21,
whichis expected to b@ecessary in future yeatsased on the rate of valves requiring replacement that
have been identified over the past two years.
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Mainline Breaks

Snce 2019,the City has averageless thanone mainline break per yeafThe City does experience
reoccurringfailures on a section of asbestos cement (AC) pipeline, specifichlly to failures at the
corporation stop service saddlesie to outdated construction practice3heremainderof the ]SCJe
pipe @pproximatelytwo percent of the distribution system by length) is performing wielis adequate
remaining useful lifeand does no@ppear to require proactive replacement. The WSMP CIP project for
systemwide replacement of AC pgpshould beadjusted to allow for a longer duration for completing
the replacement

Unaccounted for Water

dZ v UsSEC Z « Z](8 (E}u pe }( 8Z 8§ Bu Zpv }puvs (JE A §
IviAo PJvP §Z 3§ v} A § G ]« 3 po Qolomas of yates supplied to istidbaition go

to either beneficial consumption or wasteful Idskstead, the termd@on-revenuefwater is used to define

the distributed volume of water that is not reflected in customer billings. Ierenue water is spéfically

defined as the sum of Unbilled Authorized Consumption (water for firefighting, flushing, etc.) plus

Apparent Losses (customer meter inaccuracies, unauthorized consumption and systematic data handling

errors) plus Real Losses (system leakage amhgt tank overflows). Typical noavenuevalues for

similar utilities are in the range @&fto 12 percent of demandshe City was not required to track water

loss until it became an urban water supplier in 2024e City should continue to track tmen-revenue

water and address Apparent and Real Losses in a timely manner.

Customer Service Complaints

The majority of customer complaints are related to leaks on services (19 of 22 total complaints in 2019
and 18 of 31 total complaints in 202@)ithout the servicerelated leaks, the City wouldave met the
target in both 2019 and 2020 ohecall per 1,000 customers.

Emergency Response Times

According to the City, emergency response time and resolution targetsmet in 2019 and 2020The
City staff siccessfully addressed emergencies with a response diitesss than 24 hours.

Updated Levels of Service

Levels of service were reviewed with City staff and it was agreedatee updatesas discussed in the
previous sectionto the metricsand targets from the WSMR5oals were agreed to remain the same.
Updated levels of service are shown in Taldlewith changes from the WSMé&entified in bold.

These levels of service should be tratkannually and reviewed for changes to the O&M and capital
priorities. Levels of service should beewaluated at regular planning intergdle.g, during completion

of master plan updates) to evaluate their applicability to the system, needs and expestabf
customers, and availabl@ityresources.

1 IWA/AWWA Water Audit Method, Water Loss Control Terms Defined (AWWA, 2012).
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Tablel4. Updated Levels of Service

Goals Metric and Target

Maximized Efficiency and Useful Life

Conduct annual valve exercise program

x Continue to proactively maintain theells, (target: 50 percent of valves per year)
booster pumps, storageahks, and Breaks per 100 miles
distribution facilities (target: <5 breaks per year)

x Proactively replace infrastructure Non-revenue water

(target: <10 percent)

Increased Reliability and Customer Satisfaction

Customer service complaints per 1,0800stomers

X Maintain optimal pressure in system (target <2 calls per 1,000)

x Perform all required monitoring and reporting
by mandated schedule

x Develop system redundancies in case of - - -
unexpected failures Time to resolution for emergencies

(target: < 24 hours)

Emergency response time
(target: < 1 hour)

}v ]S]}v ee eeu VS

TheWSMP included a field condition assessment of each well, booster pump, and storage tank facility to
gather equipment information and assess the condition of the facilitiesZ }( §Z ( ]0]S8] *[ }u%o}v V¢
were rated on a 1 through 5 scale, with 1 remesng the best condition and performance and

5 representing the worsfsee Tabldl5). Ratings were assigned based on extewiglalobservation and

discussions with City staffhe inspection information was collecton inspection forms and transferred

to a Microsoft Access registry databage document the assessment and perform the subsequent
riskassessment.

Tablel15. Condition and Performance Ranking Index

Condition Ranking Index Performance Ranking Index

1 Excellent Component functioning astended

2 Slight visible degradation In service, but higherhian expected O&Mosts
3 Visible degradation In service, but function is impaired

4 Integrity of component moderately compromise( In service, but function isighly impaired

5 Integrity of component severely compromised | Component is not functioning as intended

As discussed previouslynse completion of the WSMP, the City has implemented significant operational
and maintenance improvements to the systeand completed several of the original WSMP
recommended CIP projects. For these reasons, the City desired to update the condition assessment to
inform thethree CIP alternatives.

WEST YOST



TM t City of Dixon
December 21, 2021
Page?l

Condition Assessment Update

West Yost condued site visits of allacilities on March 2, 2021 with an inspection team consisting of a
mechanical engineer, electridimstrumentation engineer, the West Yost project manager, and two City
distribution system operators. Each component was reassessed using the same vidii@rcagsessment
method andrankingindex(Tablel5). Components which had been added, removed, or replaced since the
2016 inspectionwere updatedthrough the inspection forms and the MicrosoftAccess database.

The results of the update@021 condition assessment for each facility are included in the Facility
Inspection ReportincludedasAttachmentB. AttachmentB supersedes the previous version includesd
AppendixD in the WSMP.

Z]ol oo oo | V§

The 2016 condion assessment data was used to inform theginal water system risk assessment.
Riskframeworkelements includd likelihood of failure, consequence of failure, andrisk, which areeach
calculated at the individual component level and for each facilibe risk assessment results provide a
picture of the overall risk of the systeat the component level, facility level, and of the water system
as a whole. This informatiocan be used to direct funding resources, and to priorited@abilitation or
repair efforts.

Risk Assessment Update

Using the updated condition assessment results, 28&6 risk assessmentethodology was applied to
perform an updatedrisk assessment at the component and facility leRasults from the updated risk
assessment are presented below.

Risk AssessmerttComponents

At the component level, risk is calculated by considering the likelihood of failure of each component
Likelhood of failure contributing factors includessetage and the Condition and Performance Ratings
assigned in the updated Condition Assessmédminsequence of failurdactors evaluate theampact
component failure may have on operating the respective fgciliable1l6 summarizes the component

risk results from the 2016ssessmenand the 204 update.

Table16. Summary of Component Risk Assessment Req@046 and 202 Update)

2016 Results 2021 Updated Results

Risk Level No. of Components % of Total No. of Components % of Total
50 26

Medium-Low 69 28 62 25
Medium 31 13 53 22
Medium-High 51 21 65 27
44 18 39 16

Total 245 100% 245 100%
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Based on the updated component risk assessment resuies, majority of assetsfall between the
Medium-Low toMedium-Highrisk leves$. The City improved the condition of many assets throvgtent
reliability improvementsseenin the risk assessmems areduction in thenumber of components in the
High risk levelEven with improvementsallwater systemassets continuetb undergo normal agéased
deterioration, and the asset consequence of failure remained the same. Theredioe 2016there was
anincrease in thenumber ofwater systemcomponents in theMedium and MediurdHigh risk leveland
15[ Ju%}E&S vS 3} v}S -pérZerk of wdalerosgstém component risk assessment results fall in
the Medium-HighandHighrisk levels

Risk AssessmerttFacilities

At the facility level, risk is calculated by considering the likelihood of failure from all components at that

( ]Jo]SCU v }ve <p v }( (JopE SZ 8§ }lve] &+ SZ Ju% S ( Jo]SCJ-
service provided by the water systemlable 17 summarizes the facility risk results from the 2016
assessmenand the 202 update.

Tablel7. Summary of Facility Risk Assessment Res{2&16 and 202 Update)

Facility Name 2016 ResultRisk Level 2021 Updated ResultRisk Level

Valley Glen Medium-High Medium-High
Industrial Well Medium-High Medium-High
Watson Ranch Medium-High Medium-Low

Park Lane Medium
Fitzgerald Medium Medium

Facility risk is reduced for the School Well, Watson Ranch, and Park Lane facilities. The Valley Glen,
Fitzgerald, and Industrial Well facility risk level remained the sdtreeupdated resultef the facility risk
assessmenare indicative of therecent reliability improvements undertaken by the Cigpecifically
connection of the NorthCore and South ZonesThis connection provides greater excess capacity and
redundancy for the entire systeritheCity has not invested in rehabilitation of thedustrial Wellas it is
currentlyclassified through the State as a standby sou@A E oo U Systeni &als[in Medium risk

levelon a facility level average

z 2~ hz/dz ~~ ~""D EA

As part of the WSMP update, the City electedniludea cybergcurity assessment to evaluate thisk

}( C E+ PE]SC SZE 3+ 8} 8Z ]J5C[* A3 E *Ce3u Vv JV(E SEpN SuE
]1SC 8 (( }v :poC iU TiTi 8§} ee e 57 ]1SC[s pPEE& vS§ C &+« uHE]SC

assessment we used to develop recommendedontrols (improvement projectsjo reduce the

vulnerability of the water system to a cyberattack, and to reduce the consequences associated with a

cyberattack, should one occur.
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Improvement reommendations from the hydraulic model update, strategic asset management update,
and the cybersecurity assessment were combined to develop a master list of projects for the CIP. The
master list was then refined into three CIP alternatives reflecting diffefevels of implementation

described in general as

X High t most expensive and conservatigpproach assumesll facilities areeplacedbased

on estimateduseful life

X Medium t mid-range between High and Low

X Low tleast expensive anconservativeapproach;provides the minimal level of projects to

keep the system operatiotha

The selection of project®r each alternativavas completedising information from the risk assessment

andsignificantfeedback from City staff.

Tablel8 presens a summary of the proposed High, Medium, and Low CIP Alternatives. Full detail for the

¢ (E}u 3Z 18C[+ AE]-3]vP /W A E
alternatives and are shown in grey cells at the bottom af thbles. Project descriptions are provided

once in the High alterative tablefhe WSMP CIP was valued at $25,703,800 (2016 dollars, revised

three alternatives is provided in Attachme@t W (E } i

November 2019).

Table18. Summaryof 10-Year CIP Alternative022Dollars, 3% Inflation per Year)

Alternative Cost dollars

High $37,931,370
Medium $20,974,717
Low $8,266,563

dz /W o8 Ev §]A « A E
of the updated water rates.
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Facility Inspection Report
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CIP Alternative Detalls
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