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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 
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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 

 

 

 



C
a
ro

llo
T

e
m

p
la

te
W

a
te

rW
a
v
e
.p

p
tx

 

Auburn, WA 

• City owned water 
system 
(DOH ID 03350V) 

• Located in King and 
Pierce County, WA 

• First city supply in 
1884 

• Serves 
approximately 
56,000 people 
through 14,000 retail 
accounts 

 



C
a
ro

llo
T

e
m

p
la

te
W

a
te

rW
a
v
e
.p

p
tx

 

Precipitated 
Manganese 
caused 
periodic “dirty” 
water calls 

• High manganese 
sources historically 
used for summer 
peaking 

• Most calls in 
Downtown and Lea 
Hill areas 

• Also caused issues 
with system O&M 

Historical 

Sources of 

Manganese 

“Dirty” 

Water Calls 
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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 Benefits 
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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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Individual Service 
Areas were 
divided into 
manageable 
areas called 
Flushing Areas 

• Aids in preparing for 
flushing activities 
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Smaller 
Flushing 
Zones 
created 
working 
areas 

• Typically 
includes 25-
50 flushing 
sequences 

• Includes 
general route 
of flushing 
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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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Flushing Sequences target a specific 
pipe segment by opening a hydrant and 
closing system valves 

Begin at 

a clean 

source 

Flush from larger 

to smaller 

diameter pipes 

8” 

12” 

8.4 ft/s 

60 

psi 

3.4 ft/s 

Maintain 

minimum 

pressures 

and 

velocities Consider 

stormwater 

infrastructure, 

traffic control, 

and other 

constraints 
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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 
quality problems in 
tuberculated cast iron pipe. 

• Issue 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 
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Early review of sequences saves effort 

• Rearranging or modifying sequences 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. 
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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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Pre-flushing activities ensure safe and 
efficient UDF 

• Site Visit, if necessary 

– Verify valves locations 

• Coordination of Stormwater 
Drainage  

• Review and Planning for 
Traffic Control 

• Public Notification 
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Public Notification is provided before 
flushing 

Code Red 
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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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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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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 
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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 



C
a
ro

llo
T

e
m

p
la

te
W

a
te

rW
a
v
e
.p

p
tx

 

Stormwater drainage is used to move 
water safely offsite 
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Sometimes there is only one storm 
inlet… 
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Initially, flushing may create substantial 
turbidity and discoloration 
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Manganese gives a distinctive purple hue 
to the water 
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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 is ready to drink after flushing 
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Flushing removed surprising amounts of 
cobbles and other debris 
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Large cobbles likely from pipe 
installation decades before… 
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City O&M staff restore the area after 
flushing   
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Auburn’s UDF Program Elements  

1. Program Planning 

2. Flushing Sequence Formulation 

3. Pre-flushing activities  

4. Flushing and other O&M activities 

5. Post-flushing updates 
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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 
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GIS is 
updated 
with the 
field-
verified 
location of 
pipes and 
valves 
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Dirty water calls have been cut in half 
since implementing UDF 
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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 Orgill 


