
Water System Sustainability using
Unidirectional Flushing:
Utility Success Stories



What is UDF?
Unidirectional Flushing

• Flushing in one direction from a
clean source

• Selected valves closed to increase
velocity in flushing pipes

• Target velocities > 5 ft/s

• High velocities scour pipes,
remove debris build-up

• Water savings > 70%

Conventional Flushing
• Regular flushing of system at fixed

rate

• Reduces retention time (water
age)

• No valves manipulated

• Lower velocities (< 2 ft/sec)

• Partial debris removal may occur



UDF Program

• Planning
• Coordination
• Communication
• Water Quality

Control
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• Model Preparation
Update
Calibrate
Develop Scenarios

• Available UDF Modules
Infowater
WaterCAD/ WaterGEMS

Hydraulic Model Basics



Hydraulic Modeling
• Update Model
Pipe geometry and properties

• Material, roughness
coefficient, etc.

Connectivity
Update pump, tank,

reservoirs
Allocate demands



Hydraulic Modeling -
Calibration

What do we need?
1. Updated pump curves
2. Standard Operating Procedures
3. POE, Booster station & elevated

tank flows and pressures
4. Distribution system remote

pressures
5. Pump status
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Develop Scenario

• Use ADF Scenario
• Set UDF constants
• Associate assets

with model pipes



Develop Designs
• Establish design criteria
• Establish target mains and

clean sources
• Develop zone boundaries



UDF Flushing Design





Custom
Notes

Hydraulic
Modeling Data

Water Quality
Data



Water Quality Analysis
Parameter Effects / Indicators Desired

Observation

Chlorine residual Microbial protection
(disinfection) Increase

pH Water chemistry 6.5 – 8.5 std. units

Turbidity
Cloudiness in water

(filtration effectiveness)
Decrease

Color (Apparent) Aesthetic effects <15 color units

Iron (Total) Corrosion indicator Decrease

Heterotrophic
plate counts (HPC)

Distribution system health
indicator; No health effect

(Naturally occurring)

< 500 CFU/ml
(the lower the

better)

Odor Aesthetic effects < 3 TON



Additional Considerations

• Mapbook Covers
• Valve and Hydrant

Assessment and Repair
Plan

• Public Notification Plan
• Sampling and Analysis

Plan

Location Identifiers



Additional Considerations

• Traffic Control Plan
• Drainage Plan
• Critical Customers Plan



City of Casselberry, FL

• 220 miles of water mains
• Utilized existing designs and

modified to flush in the opposite
direction

• Increased water quality complaints
(H2S odor and particulates)

• Quick response to assist City in
addressing water quality
complaints



• Customer notification
assistance

• UDF field checklist
• UDF field support
• Successfully implemented

by City’s field staff

City of Casselberry, FL



City of Melbourne, FL

• Historical water quality issues

• System wide implementation

• City field staff coordination



City of Melbourne, FL
• Testing pre- and post-implementation
• Water quality complaints decreased



Orange County, FL
• 3 regional water supply facilities
• Previous in-house UDF program
• Elected to outsource UDF

program for additional support
• Initially reviewed existing UDF

designs
• Completed new designs to

optimize UDF



Orange County, FL
• Over 8.5 million feet of UDF

designed to date
• 6- to 24-inch water mains
• UDF criteria developed
• Each group subdivided
Transmission Mains (>12”)
Sections (≤12”)

• Data collection
Pre and Post Flush



Field activity occurred on March 1st in Area 1I
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Orange County, FL – Water Quality Sampling



Orange County, FL
Lessons Learned

• Group 1 flushing completed

• Reviewed water quality data

• Developed protocol for water
quality standards



Field activity occurred on February
18th and March 1st in Area 1I

Orange County, FL – Field Support



Conclusion - UDF Program
• UDF is method to efficiently flush
• Long-term program system maintenance or solve specific water

quality issues
• Elements of success:
Team Communication
Design Development
Field Oversight
Water Quality Evaluation
Data Implementation



Thank you

• City of Casselberry, FL
• City of Melbourne, FL
• Orange County Utilities, FL



Questions?
Emily Williamson, PE

Project Engineer IV
EWilliamson@chacompanies.com

Pamela Kerns
Project Engineer IV

PKerns@chacompanies.com

Kelcia Mazana
Senior Project Manager

KMazana@chacompanies.com
407-679-5358

www.chacompanies.com

https://nam10.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.chacompanies.com%2F&data=05%7C01%7CPKerns%40chacompanies.com%7C40e5b0e51a554678c83e08db02ffb279%7C09123cc39537478ea425f5c2f1a69791%7C0%7C0%7C638107069473428071%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=h9p0utc%2FDlxwp3zItMVYOr%2Bvse3m1pHLodZ3OyG%2Bkr8%3D&reserved=0

