Water System Sustainability using
Unidirectional Flushing:
Utility Success Stories




« Water savings > 70%

What i1s UDF?

Unidirectional Flushing Conventional Flushing
e Flushing in one direction from a  Regular flushing of system at fixed
clean source rate
« Selected valves closed to increase * Reduces retention time (water
velocity in flushing pipes age)

 Target velocities > 5 ft/s * Novalves manipulated

. i . * Lower velocities (< 2 ft/sec)
 High velocities scour pipes,

remove debris build-up * Partial debris removal may occur
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UDF Program

e Planning
e Coordination
« Communication

o Water Quality
Control

e
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Hydraulic Model Basics

J-o
* Model Preparation
‘/U pC ate Tank (Storage
v Calibrate Ceny o, menT® e e
v'Develop Scenarios T <
_ — Junction/Node
\Ffveastg:vgc')ru(rss)"" (Point of Entry)
 Available UDF Modules
J-7
v’ Infowater Junctions/
Nod
v'WaterCAD/ WaterGEMS (Customers)

St
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Hydraulic Modeling

e Update Model
v'Pipe geometry and properties
e Material, roughness
coefficient, etc.
v'Connectivity

v'Update pump, tank,
reservoirs

v’ Allocate demands
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WTP Flow Pattern

n ]
—A&— WTPFlow Pattern —=— Model Output
- Model Time
0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00
1400

Calibration | e
by g

L ; "
What do we need? L R NI
1. Updated pump curves T Y\
2. Standard Operating Procedures

3. POE, Booster station & elevated
tank flows and pressures N

A. Distribution systemremote ~ © il %MMWMW ]
pressures | W
5. Pump status

s
=
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Flush Zone Manager x

Develop Scenario "==27°% °F |

SECTHIR_1035

e Use ADF Scenario

SECTWIR_1021
SECTWIR_1042

 Set UDF constants B |

=
-
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A

Maps Not to Scale

AREA7C
SECTION 1141

Lee Vista Bivd and Lake
Avon Drive

Develop Designs

o Establish design criteria

o Establish target mains and
clean sources

 Develop zone boundaries

Orange County UDF Design Criteria

Legend
Symbols Pipe Diameter
-Q)— Hydrant — < 6-inch

_éb_ Blowoff B-inch
w= 8-inch

== 12-inch
m— 16-inch
20-inch
m—— 24-inch
m— >=3(-inch

:] Flushing Area

DIP: Ductile Iron Pipe
GALV: Galvanized Iron

Defaul Descipion Unis HDPe orDarty Foeten
Minmmm Flush Velocity fps 3 3
Target Flush Velocity fps 5 3-4 mgﬁl\:ﬁ[}{ 9%[&1\&
Maximum Flush Volume Gallons — — F L ORTIDA
Maximum Flush Length feet — —
Minimum Residual Pressure psi 20 20
Target Residual Pressure pst 35 35
Minmmm System Pressure pst — —
Destred Minimum No. of Turnovers - 2 2
Desired Flush Time Mins — —
Onfice Flow Coefficient — 0.9 0.9
== Hydrant Nozzle to Operate :l-:ie(dmi:::i:;
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H3556
, G19650009 ¥
] ,__..rf—--

7004

635567014

Legend
Flushing Hydrant
I Closed Valve
*  Open Valve
== Flushed Pipe
== Flushing Pipe

Prepared By: CHA Consulting, Inc.

8s .
UNIDIRECTIONAL
8 FLUSHING PROGRAM
7&/3
Note:
o -
Zone | SECTION_1141 Sequence | 1 Hydraulics Model Field Water Initial Final
Date of Flush Start Time Static Pressure | 79-06 psi Quality Value Value
Duration | 3.9 min. Open Hydrant | H35567004 Res. Pressure | 61.06 psi Turbidity
Valves o Open Discharge Flow | 1:313.04 gpm Disinf. Res.
Vi
P Available Flow | 2:553.28 gpm pH
Total Pipe Len. | 1:000.0 ft Iron
Valves to Close | 619650009, G35567014 P
Min Flushing Vol | 2.539.71 gal Odor
Desired Flushing Vol | 5:079-43 gal HPC
Pipes to Flush E;;Pw93492,PWPM330530.PWPM330531.PWPMSBOSSZ.PWPMSSOSM.PWPM:IBO Min Flushing Time | 1-9 min. Color
Desired Flushing Time | 3-8 min. Other
Page 2 of 6

Date: 4/24/2022 2:42:25 PM



Prepared By: CHA Consulting, Inc.

APPALOOSA RD 1 Legend
‘ Flushing Hydrant
¢ - 1 Closed Valve
H15NA3 V15NA42 | ¥ Open Valve
s - == Flushed Pipe
- == Flushing Pipe
MAUMAU LN
KAMHA S1
GIBRALTAR RD
- 3 UNIDIRECTIONAL
o - FLUSHING PROGRAM
T o
, - Note: Be aware of high ”
% velocities.
[ : HOLSTER WY 3
. V GOLDEN NUGGET DR
Zone | SECTION_1169 Sequence 1 Hydraulics Model Ficld Water Initial Final
Date of Flush Start Time Static Pressure | 73.24 psi Quality Value Value
Duration | 12.3 min. Open Hydrant H15NA3 Res. Pressure | 28.97 psi Turbidity
val to Open Discharge Flow | 904.19 gpm Disinf. Res.
VoS 1B &IPS Available Flow | 1.001.94 gpm pH
Valves to Close | ¥154M2 VISNAZ2 VISNAZD, VISNAT7, VISNATS. G12143010. VISNAS, Tolal Pipe Len, | 24735 r Iron
G Min Flushing Vol | 9-540-00 gal Odor
Desired Flushing Vol | 11.080.00 gal HPC
Pipes to Flush ::‘-‘mmr1.mvmnn~m1mns‘Pwm.un.mmwns.mmpﬂ Min Flushing Time | 6-1 min. Color
Desired Flushing Time | 123 min. Other
Page 2 of 19

Date: 5/16/2022 10:05:40 AM




Parameter

Chlorine residual

Water Quality Analysis

Effects / Indicators

Microbial protection
(disinfection)

Desired
Observation

Increase

pH Water chemistry 6.5 — 8.5 std. units
. Cloudiness in water
Turbidity N : Decrease
(filtration effectiveness)

Color (Apparent) Aesthetic effects <15 color units
Iron (Total) Corrosion indicator Decrease
YeEuEie Distribution system health <500 CFU/ml
indicator; No health effect
plate counts (HPC) : Ui levier dhe

(Naturally occurring) better)
Odor Aesthetic effects <3 TON
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Additional Considerations

* Mapbook Covers

* Valve and Hydrant
Assessment and Repair
Plan

e Public Notification Plan

« Sampling and Analysis
Plan

PART 1 GENERAL

< B
g e—— I
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e &
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Maps Not to Scale

AREATE

AL

Legend
Pipe Diameter
4 hygrant <@-incn

I Valve to be Assessed
I UDF Valve
X Valves not found
I Non UDF Water Valves
4+ Hydranis & Blowoffs
——— Water Mains

I_In.. A

DIP: Ductile Iron Pipe

GALV: Galvanized Iron
HOPE: High Density Polysthylene
PVC: Polyvinyl Chloride

ORANGE COUNTY
OVERNMENT

FLORID.

SECTION 13441

VALVE OPERATION AND EVALUATION PROGRAM

ation program will serve the following purposes:
bility of large and critical valves in the water distribution
stiviti

yze locational, operational and physical information of these
gh professional services activitics, including by- pass valves.
1ance.

nent of large critical valves

ity Utilities maintenance crews

lop, plan and execute a valve operation, evaluation,
information management program that uses the County's
aintenance Management System as the data repository. This
‘ollowing activitics:

lves

s

s as directed
butes

ort the County to [urther develop the County's valve
losc coordination with the County Ficld Services Division (o
work with the County Hydraulic Modeling Group to

for each valve in the system and analyze the results of the

+ water and reclaimed water distribution and wastewater

11 labor, equipment, and materials to implement the valve
rin. The following scope of services details specific functions
tractor.

County, the Contractor may be required to prioritize the
on the size of the valves and their locations.

13441 -10f 13
rev: April 2018
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Additional Considerations o

PART 1 - GENERAL

1.0l  DESCRIPTION

This section includes identifying safety hazards and then furnishing all necessary labor,
. materials, tools, and equipment including, but not limited, to signs, barricades, traffic drums,
cones, [lashers, construction fencing, MNag persons, variable message boards, uniformed
. Tra IC CO ntro I P I an police officers, warning devices, temporary pavement markings, temporary sidewalk,
I I delineators, cfe., 1o maintain vehieular and pedestirian traffic through and adjacent 1o the
project area. These measures and actions shall be taken to safely maintain the accessibility of
public and construction traffic by preventing potential construction hazards. . All materials,
work and incidental costs related 1o Maintenance of Traffic will be paid for at the contract
lump sum price.

 Drainage Plan

A. The Traffic Control Plan shall conform to the following standards:
1. Standard Specifications for Road and Bridge Construction, latest edition including all

L} - . . 3 s
. C t I C t PI subsequent supplements issued by the Florida Department of Transportation,
I I l I I (FDOT).
rI I Ca u S O e rS a 2. Manual on Uniform Traffic Control Devices for Streets and IHighways by U.S.
Department of Transportation, Federal Highway Administration.
3. Right-ol-Way Utilization Regulations, Orange County, Florida, latest edition,

Masimum Time: 38 2 min A eferences s respective nuencies . ahove referenced standards shz B
prsdizibluind cop b B All references to the respective ugencies in lh.t above n.tln.n.i:u.d standards shall be
T construed to also include the municipality as applicable for this Work.

€. Scquence the Work in a manner that will minimize disruption of vehicular and pedestrian
access through and around the construction area.

D. TralTic planning and control for the maintenance and protection of pedestrian and

HI711002 ¥ . 5 vehicular tratfic atfected by the Contractor’s Work includes, but is not limited to:
e e o s? b 1. Construction and mai s of any y detour cquip tand facilities.

2. Providing necessary facilities for access to residences and businesses.

3. Fumishing, installing, and maintenance of traffic control and safety devices (e.g.

signage, barricades, barriers, message boards, cte.), and flag persons as appropriate
during Construction.

4, Control of water runoff, dust and any other special requirements for safe and
expeditious movement of tralTie.

| HB4 188001
| 13047 Co Ra 827

[Hseiesoa]
4 Legend
5 01570 -1 0l 6
7 % Group_6_Active_Hydrants (3
up_D_Agive ! ydrants (3) OCU Master CLP Technical Specifications rev: March, 2013

i

usATE

FLAGGED HYDRANTS 14

S o
CHA- P rune s
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City of Casselberry, FL

Maps Not to Scale

. i - N % Ly .-‘ r '.r.:-" . ’ i; . ¢ —_'- ’ ‘ ZONE 2
- - [ . - - .""'_! HAJ:?:E-"nﬁ,En)lﬂ_- .‘—b_ 'I.' & : 4™ a5 " 4
e 220 miles of water mains i v R RIS PR RN
& ; b | . 'l 7 Bl < Legend
X w e g ¥ b . Pl

- Water Treatment Plants
Flushing Area

Pipe Diameter

< B-inch

6-inch

8-inch

—— 12-inch

= 16-inch
20-inch

o Utilized existing designs and
modified to flush in the opposite
direction

* Increased water quality complaints
(H,S odor and particulates)

 Quick response to assist City In
addressing water quality
complaints

——— 24-inch

DIP: Ductile Iron Pipe

GALV: Galvanized Iron

HDPE: High Density Polyethylene
PVC: Polyvinyl Chloride
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City of Casselberry, FL

e Customer notification
assistance

e UDF field checklist
* UDF field support

o Successfully implemented
by City’s field staff

" UNDERGROUND CONSTRUCTION TECHNOLOGY )

THE UNDERGROUND UTILITIES EVENT | February 7-9, 2023 | Orlando, FL




City of Melbourne, FL

* Historical water quality issues
e System wide implementation

o City field staff coordination

Zone-Specific Legend

- Under Construction/Maintenance
Private Area — Not Flushed by City
%< Removed From Schedule

A
(= _’0‘1
o |

- O
()

L/
70
B3
yo¥

LEGEND
Scheduled Flushings

September 29 through October 3
1 October 6 through October 10
B october 13 through October 17
B october 20 through October 24
[ october 27 through October 31

B Flushing Complete
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Atlantic
City of Melb FL
ity of Melbourne,
=
e Testing pre- and post-implementation
" " - Bt R LA afl=
¢ Water quallty Complalnts decreased mm:?: : Water Quality Customer Complaints Pre-UDF
4.5 : :':hl Water Quality Customer Complaints Post-UDF
3.85 4 g
4.0 Allanilic
Deean

—; 3.5*
_=,- 3.0 1
¥ o5 A
E : 2.03 -
T 297 153 L
E 1.5 | e '
2 0.93 1.02 e R b
S 1.0

0.5 4 0.14

o0 Pre-Flush Post-Flush Pre-Flush Post-Flush Pre-Flush P(;st-FIt:sh E,&;k

Chloramine Res. (mg/L) Turbidity (ntu) Total Iron (mg/L) {“
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Orange County, FL
« 3 regional water supply facilities

* Previous in-house UDF program

* Elected to outsource UDF
program for additional support

e Initially reviewed existing UDF
designs

e Completed new designs to
optimize UDF

= s 4 e
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Orange County, FL

Group 5 Unidirectiona

R7at g >
ORANGE COUNTY
GOVERNMENT
‘o_‘ FLORIDA
ORANGE COUNTY UTILITIES
1 Flushing Design Modification and Implementation Services

Map Viewing Guidelines
OCU pipeline
Road
Parcels
 Over 8.5 million feet of UDF — e
- HYDRANT ID Open valve/hydrant
designed to date
(VALVE ID) Do not operate valve - valve to remain closed
- - Water Treatment Plant
* 6- to 24-inch water mains
X Valve not found
n N P Hydrant/Blowoff
* UDF criteria developed ,
Orange County UDF Design Criteria e
» Each group subdivided Demivecipion | v | GG | UMY |[TEmmen
. . [ M Pt Vetoey s ; | e
v Transmission Mains (>12”) [T i veiy i s G
. Maximum Flush Volume Gallons --- —
‘/SeCtIOnS (<12”) Maximum Flush Length feet — —
- Minimmm Residual Pressure psi 20 20
- Target Residual Pressure psi 35 as
¢ D ata CO I I e Ctl O n Minimmm System Pressure psi -— —
/ Desired Mintmum No. of Turnovers - 2 2
Pre and POSt FI USh Desired Flush Time Mins -— —
Onfice Flow Coefficient -— 0.9 09
Hydrant Nozzle to Operate i::j;r.:li :12:;)
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1.6

14

1.2

[EN

0.8

0.6

0.4

0.2

Orange County, FL — Water Quality Sampling

m Initial Chlorine

(mg/L)

1.28
107‘\
5

(mg/L)

1.46
1.39
1
0.54 I
6 7

Group 1 Section 19 Sequence

m Final Chlorine | Initial Turbidity Final Turbidity

(NTU) (NTU)

42.8
40.73
1.33 40
1.12 35
30 27.68
25
20
15
10 8.4 8.89
6.11 5 3g 645
5 B
0
8 5 6 7 8

Group 1 Section 12 Sequence
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Orange County, FL — Field Support

UNDERGROUND CONSTRUCTION TECHNOLOGY

THE UNDERGROUND UTILITIES EVENT | February 7-9, 2023 | Orlando, FL



Conclusion - UDF Program

« UDF is method to efficiently flush

 Long-term program system maintenance or solve specific water
quality issues
 Elements of success:
v'Team Communication
v'Design Development
v'Field Oversight
v'Water Quality Evaluation
v'Data Implementation
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Thank you

o City of Casselberry, FL
o City of Melbourne, FL
* Orange County Utilities, FL

S e oy s
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Questions?

Pamela Kerns Emily Williamson, PE
Project Engineer IV Project Engineer |V
PKerns@chacompanies.com EWilliamson@chacompanies.com

Kelcia Mazana
Senior Project Manager
KMazana@chacompanies.com

407-679-5358
www.chacompanies.com

CHA—



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

