Not so long ago in a distribution system far,
far away...
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e‘ Project Introduction and Key Issues

e‘ Flushing Background
%Zero—Discharge (Closed-Loop) Flushing
e‘ Planning and Implementation

e Summary and Next Steps
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Discussion Topics

% Project Introduction and Key Issues
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Introduction

@& State of California

@ Severe State-Wide Drought o
& Governor’'s EO: 25-Percent Use Reductlon

& City of Oxnard e
@ 60-miles Northwest of Los Angeles
@ Need for Mains Flushing, Valve Exercising
o It has been ~30 years
o What to do?

Valve Exercising
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Introduction

o
HER
o / > 2
City of Oxnard e i B
@n ity of Oxnar | i;w i : 9l
& Sources 2\ e s
Aalls S
o SW s _:_” LT 5
@) RaW GW 3{%1 Al : 1; _T‘L 1‘.’\5/‘( ‘ iz
o Desalted GW R 19115 = N i
& ~30 square miles TR ki f
# 614 Miles of DS Pipe (70% from 6" to 10" Dia. yj oA
& >16,000 Valves and >5,500 Hydrants g Do—1]
@ Customers 4 &
o Industry, Healthcare, Government, and Residential
MAY THE _s-awn s Ow_ A_COM

=20- BE WITH YOU



Discussion Topics

e‘ Flushing Background
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Flushing Background

P

T

Conventional
Flushing

8 With Conventional Flushing, flow comes from
& all directions reducing cleaning velocity
= through the pipe.

This method of flushing consists ofisolating a partic

M DCd] = :CED H pipe section orloop and exercising the hydrants ina. ™
[m D D [‘f@@ D@[‘m@ .ﬁ- sequentialimanner. Elushing wouldigenerally progress fro

the'treatment plant or source to the periphery of

FU h s the system, from large-diameterto smaller-diameter pipes,
Mg D [m@ and alwaysifrom cleaned sections toidirty ones,———"
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Flushing Background

Ve

B Closed-Loop
Flushing

Controlled system isolation

Control flow./ dialed in

Increased / maximized scour velocities
System water; is filtered and can be chlorinated
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Comparison of Flushing Techniques

Parameter
Customer notification
Planning and modeling
Achieves scour velocity
Discharges water to curb
Impacts system pressures
Valve operations
Special equipment required

Water quality sampling
required

Chemical dosing

Traffic management duties
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Conventional

Yes
Minimal
Difficult

Yes

Yes

Not typical
No

System
Only

No

Minimal

Unidirectional

Yes
Yes
Likely
Yes
Yes
Yes
No

System
Only

No

Minimal

cccccc

Closed Loop

Yes

Yes

Yes
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Discussion Topics

%Zero—Discharge (Closed-Loop) Flushing
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Zero-Discharge Closed-Loop Flushing

&) Proprietary Equipment

& Growing Number of Users
@ Southwest US
® Northeast US

&) Pump — Filter — Chlorinate — Recirculate
@ Disinfect hydrants and equipment
@’ Connect two hydrants up to 1,000 feet apart
@& Filtration to 1-pm
@ Sodium hypochlorite for demand & free NH,
@& Upto 1,700 GPM flow capacity

o 12-inch Main @ ~5 FPS
o 10-inch Main @ ~7 FPS
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Zero-Discharge Closed-Loop Flushing, continued

&) Health Department Acceptance o , o

@ Flushing plan in place
& Microbial sampling
o Upstream & downstream 5 5 2l
o At flushing equipment g
@ Chlorination practices

LU

N

Channel Naval Bane
42 Existing water qualityA/m

monitoring stations e

cccccc
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Discussion Topics

e‘ Planning and Implementation
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Define The System: Water Age

MAY THE NWS-AWWA

f520 BE WITH YOU

@ Start Flushing
at Entrance to

the DS
@& Blue = Entry
i Red = End

@ Focus flushing
pipe €12 in. dia.

LEGEND

Potential Starting
Flush Location

Water Age (Days)

N

B 1
— <05

cccccc
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Define The System: “Subsystem” Flushing Zones

Potential flushing
start locations

IER=YI
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& Define Subsystems

& Purpose
@ Staffing & work planning
& Customer notification

A
& Progress through system
from low to high water age

@ Up to 2 weeks/subsystem

& Boundaries
& Approximate

@ Require various work crew
confirmation/approval

cccccc

Page 16 OXNARD AECOM



Define The System: Extended Pipe Loops (EPLS)

B ‘ - /
¥ o
e | Y E— 4A¥ .
W S, Planning
e x » * »
¥ v, Pare "Ax - '
Py & | NP b
A . RN

e T ony SR & |dentify EPLs

b0, T S B - .
AN At & ldentify valves
FRENINNY LT D - :
N SR ',};,1_.; L B ‘ & Traffic management
SRS L WA wvie £t @ Sampling requirements
- :: 5 ,"w"‘"’»’{f""’ﬂ.i‘ "° 7 @ Customer notification
e Wi Sl “" ; & Staffing & work planning
: S Y @ Customer notification
W S PN TA DRI R Y WT
"8 P R PR & :
O A iy & EXxercise Valves
'S AN S
£S S % % Flush
WSS @ Up to 2 weeks/subsystem
' gE; Disinfect equipment
& Data and records keeping
.. —
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& Example: Subsystem 12
& 8 EPLs
@ Target 1-2 days/EPL
& <12-in. diameter pipe
& <4 FPS average velocity

/& Exercise Valves First

& Send valve crew between
2 to 4 weeks prior

@ Locate, ID, exercise, order
maintenance as needed

& Set Flushing Targets
& Average flow direction?
& Average Magnitude?
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Planning: Assess EPLs

& Example: Subsystem 12

L
_;"‘f" e = & 8 EPLs
@ : :
7 b g X N Lo ;"-,,v @ Target 1-2 days/EPL
‘;' ® ,: e ': "',_ < & <12-in. diameter pipe
¥* %3 :,,‘4 '-ft;’v,‘ b '*»__. ¢ & <4 FPS average velocity
® e v ® I\ . '
o % o, @ p=a R 9 : :
“ F > e &
oY .‘;;v ‘,3.",!:” %2 % < @ Exercise Valves First
D VAR WY, ‘,v: Ll i @& Send valve crew between
4 S e e e pt| 2 to 4 weeks prior
A ;- o ¥ 21 o r @ Locate, ID, exercise, order
¥ .'»\ }"' "% 3 .t;:' maintenance as needed
v & 4 :‘: o7 _
-}':' .«: -5 i & Set Flushing Targets
R o A & Average flow direction?
¥ :‘ fn“ e Hydrant a M tude?
<3, o . systemvane & Average Magnitude”
»
MAY THE 1o = e Control Valve - @(NARDM ASCOM

BE WITH YOU ———



Planning: Assess EPLs

@ :

e =& Example: Subsystem 12
e & &B8EPLs

D o 8% @ Target 1-2 days/EPL

e 0" & @ <12-in. diameter pipe

Drawng N0 05504 & <4 FPS average velocity
Sheet_Number SHT#34 ;
LocationDescription

o wone i & Exercise Valves First
tamntaheea Chomas @ Send valve crew between
Eg’,dmi%f E;g;“;”; Q 2 to 4 weeks prior
SR \,: ) Locate, ID, exercise, order
E%é?é’éav sesrsiorss maintenance as needed
Make g

e {{{fgggﬁgggﬁg—;gg}* 2 e Set Flushing Targets

0ldOID 2146

ST @ Average flow direction?
irections: 10 here - rrom nere - ]
R 9 4 @ Average Magnitude?

Imagery Date: 5/1/2015% 34°14'46:07" N

rrrrrr
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Planning, Continued

& Group / Widespread Notification

& Individual Notifications
Hospitals
Nursing homes
Dialysis facilities & individuals
Restaurants
Laundromats
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MNOTICE: WATERMAIN CLEANING AND FLUSHING IN YOUR AREA

City of Oxnard Water Division Crews will be flushing the watermains on your street as follows!

Between: Day, Month, Date and Day, Month, Date

Weather Permitting

Please see below for answers to freguently asked questions and other informatian.

e City flushing’ the mjgrmama?

Why is th
Flushingthe: is impmves'.-xater quality by removing sedimerﬁthatslo'.‘d‘,' puilds up atthe pottom ofthe
walgrmain over time. The sediment comes from intemal pipe corrosion of the watermains oyEr MAnyyears.

What type of flushing is conducted and does it waste water?

Thetype afflushingthatthe Cityco nductsi sedloopflushing {CLF)ap proach. yWhere other

utilities may ty pically discharge water o the curbvia hydrants, the City has equipment which connects to ane ydrart,
fushes water throu ghmultiple filters ata high rate, andreturns thewaterin afiltered, clean, san taryfashion backio
the distribution Y stemn pipelineg througha second hydrant. This proces gwasies very little water (only when
cannectingand disconnedting noses).

when the City is cleaning the watermains in my neighbor!
ram by posting notices onits websiteand placing
your dooratleastong day pefore flushing starts.

ereflushingis taking place.

S AVErY innovative, clo

How will | know hood?
The Gity will inform residents befare startingth eflushing prog
advertisements inlocal newspapers. vouwillreceive d notice at
Also, duringflushing activities, you willsee signage on streets wh

ity has flushed the watermaing?

butitis expectedthaﬂhis

inimize staining)andalso
tank). ffyou notice
tilthe discotorafion

What should | do if my wateris discolored after the C
it is normal forwaterto sometimes be discolored after watermain cleaning andflushing,
would notlastiond. You should avoidlaundering clothing (to help prevert against andm
avoiduse of hotwater (to help preventthne possibility thatsedimentis drawn intoyourhot'.-:ater
discoloredwaler, itis recommendedthﬂwou flush coldwater from multiple taps inyourhome ur

no longer observed.

taps in my home?

o2 gallons per minute of waterwhenit is fullyopenedto flush
cal cost of condu dingthe expededﬂushing of

ntial s EWer chargesifor every 5 minutes afflushin

How much does it costme for the wateriuse il flush the

pcet delivers between 1t
househald plumbing,TherefDre. itcan be expededthatthet?pi
householdtapsamourﬁsto |essthanb cents (including any patel

for each householdtapﬂushed.

How long does it take to clean the watermains on each street?
\t may take apprmdmatery £0-minutes 1o flushwatermains on each individual street, a!
to flush muttiple mains gach day.

Thetypicalkitchenfa

ndthe workcrewsars ExpEl

Who do | contact at the Water Department if | have questions?
If you have further questions ¥ou may contacithe City's customer senvice certerat ENTER PHOMNE NUMBER of look on-

for moreinform ation at ENTERWEB SITE ADDRESS.

ciTyor

OXNARD
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Planning, Continued

<itions
en pos!

1ocad antd P
1o cluse!

& Valve Documentation & Maintenance =

Record turns open/close; pass/fail
Maintenance and documentation

& Prepare/Disinfect Equipment
& Sampling

Distribution system
Equipment
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

8-in S

cccccc
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EPL Flushing Example

@ Hydrant
4 © Partially shut valve
/ © Partially shut valve optional
------ Pipe already flushed

& At 1470 GPM & At 940 GPM
® 2xvol =21 min & 2xvol =33 min

B 10°=6FPS B 10"=4FPS
B 8 =95FPS W 8 =6FPS
Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed Flushed To Close

— 4,500 ft 900 ft | 20

cccccc
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EPL Flushing Example

@ Hydrant
A,ar“ ‘ """'t‘ © Partially shut valve

© Partially shut valve optional

------ Pipe already flushed

& At 1470 GPM & At 940 GPM

2x vol =21 min 2x vol =33 min

=)
10" =6 FPS B 10"=4FPS
8" =9.5FPS W 8 =6FPS

'} Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed

Flushed To Close

— 4,500 ft 900 ft | 20

A

MAY THE NWS-AWWA
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

@ At 940 GPM

& 2xvol =19 min

& 8 =6FPS
Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed Flushed To Close

— 4,500 ft 900 ft | 20
— 3,500 ft - 21

MAY THE NWS-AWWA
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

& At 1470 GPM & At 940 GPM
| 2xvol =15 min

# 10°=6FPS
B 8" =95FPS

| 2xvol =23 min
® 10"=4FPS
W 8 =6FPS

Color 8-in Pipe

10-in Pipe Valves
Scheme Flushed

Flushed To Close

4,500 ft 900 ft | 20

—
E— 3,500 ft 21
—

3,650 ft 300 ft | 22

MAY THE _c1vso
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

@ At 940 GPM

|’ 2xvol=8min

# 8 =6FPS
Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed Flushed To Close
I 4,500 ft 900 ft | 20
I— 3,500 ft - 21
E— 3,650 ft 300 ft | 22
— 1,450 ft - 19
S S
MAY THE _oosnuvs > O‘( NARD AZCOM
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

& At 940 GPM
® 2xvol=9min
|\ 8 =6FPS

Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed Flushed To Close

— 4,500 ft 900 ft | 20
— 3,500 ft - 21
E— 3,650 ft 300 ft | 22
[— 1,450 ft - 19
— 1,550 ft - 21

f520 BE WITH YOU
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EPL Flushing Example

@ Hydrant

© Partially shut valve

© Partially shut valve optional
------ Pipe already flushed

& At 940 GPM
|’ 2xvol =12 min

/s Gt - O% & 8 =6FPS
Vs i
/ i e
y awnnille,, Color 8-in Pipe  10-in Pipe Valves
’ )‘V@@“A .Y ‘ Scheme Flushed Flushed To Close
14 L4
» &
&~ ERN ¥ | 4500ft] 9001t | 20
por 5 >0 e — 3,500 ft - 21
) Nk 4d 4 m | 3,650ft 300ft| 22
s Z P < e | 1,450 ft - 19
K )\ —— 1,550 ft - 21
"® P » . 2,150 ft - |15
/
N ™ Vs
& S
! {4; /
< anmunm o ’
20, Vi /{’
MAY THE -2 \v f" - —— _
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EPL Flushing Example
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@ Hydrant

© Partially shut valve
© Partially shut valve optional
------ Pipe already flushed

& At 940 GPM
v\ ‘k 1? 2x vol = 6 min

\ B 8 =6FPS
o Py

Color 8-in Pipe  10-in Pipe Valves

Y e Scheme Flushed Flushed To Close
‘ I— 4,500 ft 900 ft | 20
: — 3,500 ft - 21
* — 3,650 ft 300 ft | 22
" E—— 1,450 ft - 19
: [— 1,550 ft - 21
S, 2,150 ft - 15
— 1,000 ft - 14

cccccc
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EPL Flushing Example

@ Hydrant
“l“‘-.‘.’.."". ’ © Partially shut valve
,,‘A‘ * “'.., / o PartiaIIi; shut valve optional
»"'" ‘ 1 ------ Pipe already flushed
/ ‘ r----—‘._._. ‘ ‘ 7/
x.‘" ». ‘»‘ (’V." & At 1470 GPM & At 940 GPM

v,
b
*
%
£
#
A
j.
0 =

2x vol =5 min

B’ 2xvol =8 min
B 10"=4FPS
=)

' 10" =6 FPS
/ 8" =9.5 FPS 8" =6 FPS
«'x ; .nta ‘ "L d’ Color 8-in Pipe  10-in Pipe Valves
‘\: / «‘A .‘,v‘ 3 '_,}‘ Scheme Flushed Flushed To Close
y ¥ : Q.@‘ ey mmm | 4500ft| 900ft | 20
” %‘ "n t 3 ms | 3,500 ft - 21
. ¥ &7 54 4 e | 36501t 300t | 22
| ¥ J ; ] s | 1,450 1t - | 19
¢ o & } & ;‘ — 1,550 ft - 21
. f P o 2,150 ft - | 15
\'x. ‘/ ’. S ) < — 1,000 ft ; 14
}' o y 1,000ft| 300ft| 9
D ’
g}-ﬁ“’.’ S ;4
‘\;’.‘ ') ‘fv
SOURCE w, ¥ OXNARD  AZCOM
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EPL Flushing Example

@ Hydrant

© Partially shut valve
© Partially shut valve optional
------ Pipe already flushed

& At 1470 GPM

| 2xvol=3min

mefes @& 8 =6FPS
o Kox -«
o aunnth, Color 8-in Pipe  10-in Pipe Valves
} «‘A .}“ Scheme Flushed Flushed To Close
” ; g S memm | 4,5001t) 9001t | 20
/ e \ s | 3,500 ft N
. 4 Py e | 3,650 ft 300 ft | 22
4 X PG f — 1,450 ft - 19
& & S -
’* ¢ p K‘ " — 1,550 ft - 21
‘ f 4 2,150 ft - 15
y EE— 1,000 ft - 14
2 1,000 ft 300ft| 9
: 4 i : s70ft| 7
3}-4- » RS
oy
MAY THE VS-AW \ ((((((
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EPL Flushing Example

@ Hydrant

4 © Partially shut valve
/ © Partially shut valve optional
------ Pipe already flushed

& Flush time = 121 min max
& Valve turning time

& Time needed to setup, sample,
and replace filters

Color 8-in Pipe  10-in Pipe Valves
Scheme Flushed Flushed To Close
I 4,500 ft 900ft | 20
I 3,500 ft - 21
I 3,650 ft 300ft | 22
[E— 1,450 ft - 19
— 1,550 ft - 21

2,150 ft - 15

— 1,000 ft - 14
1,000 ft 300 ft 9

- 570 ft 7

"""" 18,800 ft 2,070 ft 148

cccccc
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Subsystem Flushing Summary

& Target 1 EPL/day

VELOCITY
L3

Saws & However.....

o §~ Complexity may require
> L ews connection at multiple

hydrant locations
F Can take 2 days

/@ Benefit of EPLS

¥ Flushing reduced from
~4 years to ~2 years

¥ ~5 miles/week

Subsystem 12 has 8 EPLs
/" EPL = Extended Pipe Loop
MAY THE
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Summary and Next Steps

%Zero-DiSCharge, Closed-Loop Flushing
£ Proprietary equipment
£ No change in system pressure; no water loss
8 Can achieve excellent scouring (5 fps in 12-in dia. Mains)
£ Rapid progress through the distribution system (5 miles / week)

& Appropriate for Chlorinated & Chloraminated Systems
£ Remove sediment
& Precise chlorine addition meets demand; combines with free NH,

& Supports Distribution System O&M
& Valve asset management
£ Mains cleaning

MAY THE

SOURCE Pagess  XNARD  ASCOM

BE WITH YOU —




Summary and Next Steps, continued

& Challenges
£ Pre- and continuous planning effort
£ Scheduling and customer notification
8 Sanitary working practices (disinfecting equipment, sampling)
£ Traffic management during flushing
£ Equipment purchase, storage, and O&M
£ Staffing: valve maint. (2 persons) and flushing crew (2 persons)

e‘ Current Status and Next Steps
& Planning completed
£ Health Department approval given
£ Equipment to be purchased

MAY THE
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Thank You!

Alex Mofidi PE
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