Implementation of a Unidirectional
Flushing Program —
A Great Way to Flush

Susan Fenhaus — City of Auburn
Dan Reisinger — Carollo Engineers
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Introductions

» Susan Fenhaus — Water Utility Engineer, City of Auburn

- Dan Reisinger — Lead Water Resources Engineer,
Carollo



Agenda

 Unidirectional flushing (UDF) Background

* Auburn’s UDF Program
1. Program Planning
2. Flushing Sequence Formulation
3. Pre-flushing activities
4. Flushing and other O&M activities
5. Post-flushing updates

* Questions
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Conventional flushing receives water
from multiple directions
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Unidirectional Flushing (UDF) limits flow
to a single direction
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UDF benefits outweighed its challenges

IN Auburn

Challenges

Initial planning and
setup

Requires more
hydrants to pe
flushed

Pre-ﬂushing
inspecﬁons

Benefits

Improved cleaning
of mains

Reduces impact on
customers

Requires less
water

Combine multiple
O&M Programs



Auburn’s UDF Program Elements

Program Planning
~Flushing Sequence Formulation

1

2

3. Pre-flushing activities

4. Flushing and other O&M activities
5

Post-flushing updates



Auburn’s UDF Program Elements

Program Planning

Flushing Sequence Formulation
Pre-flushing activities
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Auburn’s UDF Program Elements

Program Planning

Flushing Sequence Formulation
Pre-flushing activities

Flushing and other O&M activities
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Post-flushing updates



Flushing Sequences target a specific
pipe segment by opening a hydrant and
closing system valves

Flush from larger
to smaller
diameter pipes
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Flushing Journal combines all sequences
for an area
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Caution should be taken with heavily
tuberculated cast iron pipe

- UDF can create water
guality problems in
tuberculated cast iron pipe.

* |ssue can be avoided by
maintaining velocity in
typical ranges.

— Requires an assumption of

the reduction in pipe ID
when calculating velocity.

http://www.gazette.net/article/20110907/NEWS/70
9079614/1094/1094/twenty-year-water-main-
rehab-program-to-extend-
indefinitely&template=gazette




Early review of sequences saves effort

« Rearranging or modifying seguences can be time
consuming.

- Early review with Engineering and Operations staff helped
avoid issues.

» Auburn’s staff did a great job adapting sequences in the
field.



Auburn’s UDF Program Elements

Program Planning
~Flushing Sequence Formulation
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Pre-flushing activities ensure safe and
efficient UDF

- Site Visit, If necessary e
— Verify valves locations IR (T T

* Coordination of Stormwater
Drainage

* Review and Planning for
Traffic Control

* Public Notification
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Public Notification is provided before
flushing
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Lessons Learned - Door Tags were
confusing to customers

» Door Tagging was initially
used for notification.

* Customers were confused
and called for clarification.

* Labor intensive to
perform.

 Direct contact with
customers sensitive to
water quality (medical,
Industrial, etc.) was still
needed.
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Post-flushing updates



Auburn has combined multiple O&M
programs with UDF

* UDF Program
— Pipe Flushing
— Valve exercise program
— Hydrant flushing program

* Three person crew
— Flushes Monday — Thursday
— Friday prep for next week
— Typically complete 25 flushing sequences per week

» Hydrant inspection program remains separate

=
L
5
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Crews set up before implementing a
flush
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Traffic control creates a safe
environment for City staff and residents
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Stormwater drainage I1s used to move
water safely offsite
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Initially, flushing may create substantial
turbidity and discoloration




le hue

t

t

Ives a distinctive purp

Manganese g
to the water

xydd-ane p\Jare \are|dwia j ojjored



CarolloTemplateWaterWave.pptx

Water typically clears within 20 minutes
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Flushing is not stopped until water meets
City’s turbidity criteria
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Water iIs
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Flushing removed surprising amounts of
cobbles and other debris
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City O&M staff restore the area after
flushing
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Post-flush updates help correct and
Improve subsequent flushing

« Save field
documentation

— Time of Flush
— Volume (gal)
— Flow (gpm)

— Water Quality

Zone | ZONE3

Mode!

Legend
@  Flushing Hydrant
@ Closed Valve

® Open Valve

== Flushed Pipe

== Flushing Pipe

Lea Hill Unidirectional

Flushing Program:

Southeast Zone (Zone 3)

Note

Sequence | 75 Hydraulics | Field Water Initial Final
Date of Flush | [—/< - 1T[¢ Start Time | [[:0S 4ire Static Pressure | 56.3 Psi Quality | Value Valye
Duration | 2.5 min. Open Hydrant | 3846 Res. Pressure | 91.5 psi | Turbidity |/,
‘ Discharge Flow | 1204.30Pm |] 9§70 ryopsDisinf. Res. | 1 B
Valves to Open | 5e01, 5798, 5806 avallabie Flow | 30887 gpm | + of
Total Pipe Len. | 18421t Iron
3078, 3079, 5797, 5794, 5515, 5823
Valves to Close i Min Flushing Vol | 134.8 ft*3 Odor
=3 | Desired Fiushing Vol | 404.8 "3 HPC
3 Pipes to Flush | 70237168 7002 7162 7075 7074 Min Flushing Time | 0.8 min. Color
g ‘ Desired Flushing | 2.5 min. 5 WK }l £, Other
z VAP at (170 px - 3,5¢Co 3&((br‘§ 'f’f"C(Rewsea July 2013
@
s
= T — ==
L.g'\ -— B . S
T M - . f-* N

1
/
-
:
%1
J
My
! . 4 g
| 1)
.‘.1 :
il
. ‘J
]
|
\\
\

. S~ s s

/




CarolloTemplateWaterWave.pptx

GIS is
updated
with the
flield-
verified
location of
pipes and
valves

2nd & F St NW water map

Printed Date:2/26/2015
Map Created by City of Aubum eGIS

Infarmation shown 1s for general referance
putpases ooy and does not necessarily
represent exact geographic or cartographic
data as mapped, The City of Auburn makes no
warranty as Lo Its accuracy.




Dirty water calls have been cut in half

since implementing UDF

Table 12.7

Summary Customer Requests

Water System Plan

City of Auburn /\
Category 2009 2010 2011 2012 / 2013 2014 )
Appearance 26 11 16




Thank you to our UDF team members!

 The flushing crew — Brent, Travis, Michael, and Greg
» Allen Hunter
- Josh Flanders

» Jirong Lu

» Lara Kammereck
 Aurelie Nabonnand
* Ryan Orqill



