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US Water Utility Challenges

e Aging infrastructure

« Climate change

e Meeting water demand
o Water quality

o Water affordability

e Aging workforce
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Average Age of US Water Utility Worker

o Water utility workers - 44.7 years old
« Wastewater workers - 45.4 years old

* Average retirement age for utility personnel is 56




Baby Boomers Exodus

* Baby boomer retirement began about five years
ago and is estimated to continue over the next
10 to 15 years

« Anticipated loss of current utility employees at
between 30 to 50 percent within the next 10
years

Who Is Retiring?

o Expected retirement over the next 5 years by job
classification

Utility and Service Provider Perspectives on
Expected Retirement Over the Next 5 Years

B Utilities W Service Providers

Job Classifications Retiring by 2013 - Average %
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Why Should We be Concerned?
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Why the Gap?

e Aging baby boomers

« Civil and environmental engineering
— Not sexy

— Doesn’t pay as much

— Technology does not advance quickly
— Need professional license

Declining government funding




Civil Engineering is Losing Attraction

Sexy Maybe not so sexy

Lost Engineers to DOTCOM

e Growth trend of DOTCOM
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Median Engineering Salary

Employment and median annual wages of engineers, May 2015

© Aerospace engineers ® Agricultural engineers
Biomedical engineers © Chemical engineers
@ Civil engineers @ Computer hardware engineers
Electrical engineers ® Electronics engineers, except comput
# Environmental engineers Health & safety engineers, except mi
® Industrial engineers ® Marine engineers and naval architect:
© Materials engineers ® Mechanical engineers
® Mining & geological engineers @ Nuclear engineers
® Petroleum engineers Engineers, all other

Median annual wage
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Declining STEM Education in US

 STEM (Science, Technology, Engineering, & Math)

US faces a shortage of engineers and scientists

— Number of students earning bachelors or masters degrees in STEM declined
from 1in 61in 1960 to 1 in 10 in 2000

— US has not effectively promoted and funded advanced education in technical
skills and knowledge in STEM

— US now faces a shortage of new workers with the right mix of technical and
interpersonal skills to replace those exiting the workforce




What Needs to be Done

* Increasing STEM funding
» Increase civil engineering pay

* Educate about the importance of infrastructure /
sustainability (industry importance and branding)

» Define water sector career pathway
» Use of new tool and technology

» Develop an organizational culture more suited to
younger generation

« Communicate
« Training / employee development
Capture existing knowledge
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What Needs to be Done Immediately?

Knowledge Management

e Goal:

— Right knowledge is systematically collected, stored, organized,
and transferred to the appropriate employee in a timely and
effective manner

* Obijectives:
— Identify key knowledge holders
— Assess criticality of knowledge and knowledge holder

— Provide a simple and convenient way for staff to document asset
related knowledge in a structured and readily accessible
knowledge database
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Core Elements of Knowledge Management

1. Assets — what practices, procedures and policies (current
and historic) relevant to a specific asset should the
organization understand to lead towards
achieving/sustaining the business mission?

2. Business Processes — what asset life cycle based
business process knowledge should be managed that ties to
achieving and sustaining the business mission?

3. Documents — which documents, formal and informal (notes,
working drafts, personal files, worksheet, etc.), are
important?

4. History — what knowledge of history at the enterprise, plant,
system, network or major process level should be captured
and managed?
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Knowledge Holder Criticality

Key Knowledge Roster
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Mgr/Supenvi Werner, Randy Public Works Supenisor - Water/Recycl 10/6/1971 N H H H H 4 12 48
Administration Bequette, Kathleen S. Senior Clerk 9/2/1997] N H H 4 6 24
Mar/Supervi: Dozier. Michael Public Works Supenisor - Maint 8/2/1999 2 H H H H 2 12 24
Operations Truesdell, Jimmie L. WR Supenvising Operator 1/20/1986| 2 H M H H 2 10 20
Administration Cuadra, Carla A. Division Clerk 8/28/1997] 2 H H M 2 7 14
Collecti Durflinger, Steven B. VW Collections Systems Worker || 8/8/1994 2 H M M H 2 8 16
Maintenance Accormero, Mary Senior Clerk 9/14/1999 2 M H H M 2 8 16
Maintenance Hall, Andrew T. Instrumen it Tech 72272002 H H H H 1 12 12
Operations Kepler, Kevin D. WR Supenvising Operator 5/19/1997] H H H H 1 12 12
Maintenance Kenney, Brian Mechanic Il 1/13/2003 2 H M M M 2 6 12
Maintenance Kumar, Rajesh 'WR Coordinator - Instrumentation 8/14/2000 H M H H 1 10 10 [\
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System opeiation

O4d part of the system

Trevarno PS

Kay Husiness Processes

Water projections

REVENUE BUDGET

Calculating Revenus
[Randy Style)

Capture Knowledge

Knowledge (Business Processes, Documentation or Organization]

WED VWater Serices Timeling

Must econcmical opeealson s taking waler outside the Clearwell Palterson Trestment Plant and pumgsng up Lo tanks. Out Lanks will leed walee (Randy rsefers b map o dacuss
tumouts snd feeds, Ca'Wiler and Zooe 7 lnes) Both tumouts feed inlo srport zone. Doolan Water Tank finished 2008. Asrwary PS5 2006 Numerous connections 1o Zone T nes.
AWRD has ten Lumeuts. Emergency Plan = beder. Limiled sceess bo Helen, Darren, Randy. Helen has hand copy. Heslth Dept. has copy for securly reasons. Alles vainerabilty
sccessment. dd Emergency Acbon Plan. Used Pleasanton's a3 lempiate. Unkrished operstion plan, 30 off the radar with healih dept. Do not hine emergency operations plan
Major tebermelry is al Vasco Rd. which goes up to Dallon Tank, then back 1 ta Allamont tank. Telemelry between them Mast eficient ts pumgng up bo those Lanks and letting
them grawity faed down. If pump statin non-operable, Vasca Rd can pump into Zones 2 & 3. Operates on tank levels, not on pressure, So tanks stay full of the ime Brealk poemt
Oraginal tracks i low pat of Springlown 1963, (Rufers fo map and buid-oul sequence) All A/C ines in Sprngtown Cne steel line. Joyce St Cast bon pipe cracked atur 1395
A cast iron comerted to plastic PVC 1987.88, Syster not that old. Ho major rehab imvestments or failutes yet. Only lsabel nevded to be relocated CalTrans frevway project
Sprngiown has Thot” alkabne s that disagrees with copper. WRD replaced old copper serice failures with plastic PVC, Greemile/Vasco assesment distict backbone pipes
Firsf Pump Staton O, botf nof unque. Supposed fo rehab by 2015 May nof make i that long Secunfy fancing ecently instalied fo deter vandals. Cameras nof yed insfaded.
Station fumed on for exercise occasionally, but No wear, Back-up station. Only PS with na emenpancy gensrator backup. Four Pumps - 600 GPM Tuo 1200 pumas. 1000
Gallon Mofors - Three 50 Horsapowsr and one 25 MCC Cender for contrlling fowr pumps. Zone 7 has a tumout infront of PS and have access fo ther electmnics them Oné o

Have 10 9o out 1o 2030 - 20 years out. Now based on per capla - 2020 law recently passed. Trying 10 find senice fwa population (cumbersome). Can currerly only use yiar
2000 census data and calculate forward (2010 census not completed), of degt. of finance data (mast be well documented). Wil overlay senice area boundary over surface tracks
10 get sendce anva papulation, WRD receivs a checklist fom Dept of Water Resources (DWR) of areas 1o address in Urban Water Managemen (UWM) plan report, then sends
it 19 DVWR for review. Randy projects consumgtion for 2030 in UWM based on how much sach senice connestion uses on sverage multipbed by the number of senices = X
milion gallons. Handy bases the fe year waler supply domands request for Zone T projected connections, Randy has a spreadsheet for thrs, He takes serace connections on
July 15t of gach year, deponding on fucal or calendar year calculation, and uses 40 years worth of average use per semce data, sveraged m 10 year increments. Depught bongs
Randy uses Lolus sproadsheels w' customer numbers. He caltulalos monthly inming average of walor consurmed on 3 bers, and how much waler on sech ber seis for. He
calcufates all months by ber af year el grd fgures bow much wil sl in varcus bers gong fonward, Unascounted waler from flushing and leaks (7-8%), Use same parcentages
for yoars ahood will hurs aod sonace connections. Fay accurate (usualy within 5% whon kve! funchanging] amount of water used. Be move ralsdc than optimishic, Uses
irprding data and consumplion to el accurate rember and ballpark number, Used fo do all cwn rale cose studhes, now consullant doos some updalis. Uised fo be smpler.
would calgulate what Zone 7 would uoe, guessed how much lo put toward resuress. REVENUE  Crly Engunoenng [Joel) now handies CIEs for WRD. CIE's have not yet included
e regplacevmionl, ust rew fanks, Funding 18 basvd on Crang Lawson's (U Consultant) Repert from 3 years aga, Randy puls fogether the budget for OEM. CIP budgel s
separate from O8M, and should be based on growth. Cify ha policy on opeveting resenvss. Large propecla furded by connection feed fracked in Fund 251, then bkely tanafersd
o 259, Connechon fees for recycled and potatide mater have been blended fogelber, Fund 259 i @ farly new Renswal and Replecement fund, buf i3 possbly nol beng
controlied A replacemen! nesenve used fo be n 250, whech i now 259 250 stil hea an operafing reserve. Concem thaf polifcrena wil sew reserve and want fo re-aflocale funds.
Fursd 239 13 Sewer - w' differend sourcea, moludiog Weal Valier. Zone 7 rate moreases for the leal Ihrse vedrs have been %, 16.5% & 11% and could nol be pessed on. The.
Twwo ways. Frst keep hestoncal records of reverue for many yoars, Calculate how much wates you will buy in a partscular year {calculated by filkng in blanks on page m Lotus
Meholly coprs ey} Figare how much water you estmate you wil sell - easy & lewel, Boohends are histoncal amounts - knowng accuale meter count, and fixed charges (12
months of meter chaeges = § amout], then g reverue progeclions Lo residential and commencesl, Other bookend 13 serace charges (usually quessed) We eilber end of
Decembes! fust of January grves you @ balunce on the e G moeth penods. Usually serace numbers go up or stay the same, so hinng & rumber medyear mdicates wht
reverue will be bt annusl senace charges. Randy calculates how many gallons of waler pet serace snd sdjusts per hislory. Then three tiers. Numbsers sdentical when no rate
increases. Figure how much you wil sell. spit it between biers for residential snd commercial Figure oul spil between residential and commercisl (residertial about 2%
commercial 38%), then hgure bow much sold on bolh s of commercial. Randy propecls consumpbon by indrdual years. Can revse and publish midyes budgel Frunce
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Wihere Info Held Collosgues

Limated system info m
Scada fin progress)

Dirve Letirwet hias mips
of turnouts

Jim, Dean

Helen top director, and
Michelle working with
Randy and Jim to gather

info and modily cid docs
for DWR

Riandy can print out fund

actwity in Penfamation  hichelle and Kathi

(Finarce Plus) Dan's  famiiar with Funds
detailed fund balance Damen decides end of
policies ane on dive and  year fund fransfers. Dan
in hard copy Randy has a has fund policies
budget boak

Histoncal data in Lotus
spreadsheets. Tior
comumption and cther
Reports in Pertsmation
and Community Phis
Erc in Finance prowdes
servce class data and

Recommendations

Conguration management for post eathqu

Put Pt Monitieing in Seada g Peak K
pumping

Michelle wsing Municas! forecasting wa det{
exce spreacshesis. Wanis io use historca
for future projections. hichele mands foreca
made! to plug numbers infa for fubure. Wan
projections o go a few years. Randy Waav
suggests Probabaity Faiue
ProjechonsCalculations. Tie together reven
projections and ALR needs i make case |
increasesmvences

Electronic Dashbossd wilh straighorward m
can input cells of populate data via Commu
Pluss or Finance Plus {montly usage, conne
Plusg in vanabies or eventually have auta poj
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Knowledge Management System
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1 Waste Water System [Version 1.0 1-10:0
““7 Reticudsbion / Collection Spttem
523 Pipsine:
=1 =] Mimor Sewers
) Pipeline between MH's
E =3 Manholes
=1 Covers
=3 Indets
1 Stucture
29 Deop Structures
B} House Connections
B =Y Jorts/types
= Gates or Penatocks
9 Ventilation Systems
1 Odour Coritrol Sytems
3 Majce Drop struchuaes
“1 Syphons
=7 Stommsater reclamation system
1 House Service Lines
Pump Station - Minos

Main Collector Sewers

“7 Pump Station - Intermediate

=3 Trunk Sewers

“3 Pump Statons- Magpr

12 Wet Weather Balancing Storages
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Knowledge Management System

Reseis | Pracesses | wwwww | History Maintenance 1 | Maintenance 2 ‘ Maintenance 3 ‘

Operate

Renew

Dispose

Budget

Purchase
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Questions?




