Upgrade Your Toolkit
Part 1 of 2

Water Loss Tools, Tips, and Strategies

D. Daniel Rice
Water Loss Program Specialist
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Outline
PART 1

 \Water Loss Audit Worksheet
— Questions

PART 2

e Water Loss Audit Data
— Questions

e Water Loss Control
— Leak Detection Demonstration
— Questions
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Water Loss Audit Worksheet

e History of Water Loss Audit in Texas

* Requirements

 What Is Water Loss

e LUC Database

 Water Loss Audit Run-Through

* Why? Water i Authorized

In ' Consumption

Water Losses
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History of Water Loss Audits in Texas

2003 — HB 3338

2005 — First year of five-year audit

2010 — Second year of five-year audit

2013 -HB 857 | HB 3605 | First year of annual audits
2014 — Second year of annual audits

2015 — Third year of five-year and annual audit
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Requirements

* All retail public utilities
* 3,300 or > connections
— Due every year on May 1

* Active financial obligation
— Due every year on May 1

* < 3,300 connections and no active loan/grant

— Due every 5 years
— 2015 was due 5/1/2016, 2020 due 5/1/2021, etc.

e Recommend annual

www.twdb.texas.gov Texas water
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. Connection Only Annually

O N

2015 Water Loss Audits
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Loan Annually
Required - 388 Utilities

Required - 256 Utilities

Five Year Only
Required - 3,274 Ultilities



2015 Annual Water Loss Audit Required

644

700
580
600 388
500 256 Not
400 241 L Submitted
300 _ Submitted
200
- :
100 15 49 Required
0 64
Connection
Loan
Only Annual All

Connection Only: 94% Submittal Rate Loan: 87% Submittal Rate
All Annual Required: 90% Submittal Rate
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2015 Five-Year Water Loss Audit Required

3,918
3,274
4,000
2,61
3,000 2,035 \e}
Submitted
2,000 Submitted
1,239
1,303
1,000 ® Required
Five Year
Only All 2015

Five Year Only: 62% Submittal Rate

All Required: 67% Submittal Rate
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What is Water Loss?

Al lumammAm 1A ~A £
M. UIIbeUUII cu |

B: Water In - Water Out
C: BothA&B

D: System Input - Total Authorized Consumption

E: Real Loss + Apparent Loss
F: BothD & E

G: All of the Above
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Water Loss?

Total System
Input Volume

Wt - Authorized
LAY : Consumption

Water Losses
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Billed Metered

Billed 1,600 MG Revenue
Authorized _ Water
Total 1,600 MG Billed Unmetered 1,600 MG
Authorized O MG
Unbilled Unbilled Metered
1,650 MG noiie 25 MG
Total Authorized :
System 50 MG Unbilled Unmetered
Input 25 MG
Non-
Volume Customer Meter Loss
2,000 MG Total 50 MG Revenue
Total Water | Apparent Water
Losses 50 MG Data Errors 5 MG 400 MG
Unauthorized 5 MG
350 MG | i Real Reported 50 MG
290 MG | Unreported 240 MG
2,000 MG | 2,000 MG | 2,000 MG 2,000 MG 2,000 MG




LUC Database

Eile Edit View History Bookmarks Iools Help

/Wal:er Loss, Use and Conservati... x\ -+

prodbwdb/apps/luc [ Q, Search * g L 3 w = =
& IWEE | TWDB APM | TCEQ | | Water Rates Research @ AWWA ACELS ANNU... The Water Values Pod... | WL Reports | Training | Health »

Texas Water ) Home Logout Agency Policies Contact Webmaster
Water Loss, Use and Conservation
Development Board ’

Water Use Survey VWater Loss Audit APM Home

Welcome to the Water Loss, Use and Conservation Home Page

MName: Daniel Rice

Search Filter

ear: E

- PWS Code
) PWS Name
) Survey Number
WUS System Name

Water Use Survey

- Water Use Survey List

Water Loss Audit

-+ Water Loss Audit List
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Texas Water i
Development Board Water Loss Audit

Worksheet Audit Report Request Access WLUC Home

Water Audit Report for= Year 2015 Save I [ Un-Submit Worksheet l [ Help for Formm Completion ] [ Assessment Scale ]

Open Instructions
* FIELDS MARKED WITH A RED STAR MUST BE FILLED OUT BEFORE THIS FORM CAN BE SUBMITTED.

12_. Volume of Water Intake: 6,822,954,000 gallons <=

* 13. Produced Water: 6,822,954,000 & Assessment

13a. Production Meter Accuracy: 99.5 % & Assessment
13b. Corrected Input Volume: 6,857,240,201 gallons

14. Total Treated Purchased Water: 0 gallons Assessment

14a. Treated Purchased Water Meter Accuracy: % @ Assessment
14b. Corrected Treated Purchased Water Volume: 0 gallons

15. Total Treated Wholesale Water Sales: 1,039,861,400 gallons Assessment

15a Treated Wholesale Water Meter Accuracy: 98.0 % @ Assessment

15b. Corrected Treated Wholesale Water Sales 1,061,083,061 gallons
Volume:

16. Total System Input Volume: 5,796,157,140 gallons

C. Authorized Consumption

* 17. Billed Metered: 5,139,947,800 gallons Assessment
18. Billed Unmetered: 0 gallons Assessment
19. Unbilled Metered: 176,311,800 gallons Assessment
20. Unbilled Unmetered: 38,524,071 gallons Assessment

[TuUse 1.25% of System Input Volume
21. Total Authorized Consumption: 5,354,783,671 gallons

D. Water Losses

22. Water Losses: 441,373,469 gallons

www.twdb.texas.gov 'I'exas water
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Water Loss Audlt Run Through

Photo: iStock
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City of Water
General Utility Information

Municipal water supply

Water “:'."

purification
plant

[ 4

— treatment
plant
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City of Water
Water Intake
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City of Water
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Authorized Consumption

s it Authorized or Unauthorized?
s it Billed or Unbilled?
S it__Metered or Unmvetered?

www.twdb.texas.gov 'I'exas water
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Water Loss
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Are We Done Yet?

Apparent

Loss

Customer Meter
Inaccuracies

Data Handling
Errors

Theft

www.twdb.texas.gov
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Real Loss

Reported
Breaks and
Leaks

Unreported
Loss

Texas Water
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Apparent Losses
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Real Losses

surface

—— ..— “h... .--
—

Background leakage Un-reported leakage Reported leakage

Un-reported and un-detectable Often does not surface but is Often surfaces and is
using traditional accoustic detectable using traditional reported by the public or utility
equipment. accoustic equipment. workers
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[Leak Rates from Holes of Known Sizes

Gallons per minute (gpm)

Area of leak Pressure pounds per square inch (psi)

square inches 20 40 60
0.005 N 0.8 1.1 1.3
0.010 . 1.5 2.2 2.6
0.025 . 3.8 5.4 6.6
0.050 7.6 11 13
0.075 . 11 16 20
0.100 15 22 26
0.200 ; 31 43 53

The table is based on the following formula:
Flow = 2.8 x Area x Square Root of (148 x Pressure)

Example:

Area = 0.125in.x 1.25 in. = 0.156 square inches (in?)
Pressure = 50 pounds per square inch (psi)

Flow = ~36 gallons per minute (gpm)

Time = 60 minutes

Estimated Total Gallons Lost = 2,160 gallons

www.twdb.texas.gov Texas water
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Water Loss Performance
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Technical Performance Indicators

Apparent Losses Normalized

= Apparent Loss Volume / # of Connections / 365 days

Real Losses Normalized

Infrastructure Leakage Index
(if 3,000 or > connections and 16 or > connection density)

[ ILI = Real Loss / UARL ]

and one of the following
= Real Loss Volume / # of Connections / 365 days
or
= Real Loss Volume / Length of Main Lines / 365 days

www.twdb.texas.gov Texas water
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Financial Performance Indicators

S500,000.00
S450,000.00
S400,000.00
$350,000.00
$300,000.00
B Cost of Apparent Losses
$250,000.00
Cost of Real Losses
5200,000.00 ®m Total Cost of Water Loss
$150,000.00
$100,000.00
$50,000.00
$-

2015 2016 2017
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G oSS p— Cy
Systeinnilnjol — 0
Gallons per Capita per Day =
System Input / Population / 365

Water Loss /

www.twdb.texas.gov
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Why Complete an Audit?

e System efficiency
e Extend supply

* Target asset upgrades
* Saves money

* Required
 Loan/Grant

* Regional water planning
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Bl www.facebook.com/twdboard % @twdb Development Board



Wrap Up

* Water Loss is
— System Input Volume - Authorized Consumption
— Real Loss + Apparent Loss

 Water Loss Audits provide
— Annual tracking of use and loss volumes
— Performance indicators
— Financial viewpoint
— And much more

www.twdb.texas.gov Texas water
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Questions?
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Upgrade Your Toolkit
Part 2 of 2

Water Loss Tools, Tips, and Strategies

D. Daniel Rice
Water Loss Program Specialist
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Water Loss Audit Data
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Data Review for Errors
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Common Data Issues

Negative or Zero Values

Total Water Loss
* Sold more or same as put into the system

* Apparent Loss Total Authorized
. _ uthorize
* Meters under-registering System Consumption
Input
e Real Loss
* Apparent too high, or yvater Losses

* Total water loss too low Apparent Loss + Real Loss

* Unreported Loss
* Reported breaks and leaks too high

www.twdb.texas.gov Texas water
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Common Data Issues, Cont’d

Water Use Survey Errors

Infrastructure Leakage Index _
* |Input=Billed

 |.L.I. below 1

* Not possible — obvious data issue * Wrongunits

e Connections

Very High Water Loss * Affects water loss volume and
* Indicates a possible data issue performance indicators

System Information Errors

* Main lines or pressure

* Creates error in performance
indicators

www.twdb.texas.gov Texas water
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Water Loss Audit Data

* Terms:
— Percentage Water Loss
— Infrastructure Leakage Index
— Real Loss per Connection per Day
— Real Loss per Mile per Day
— Apparent Loss per Connection per Day
— Financial Performance Indicators (third section)

www.twdb.texas.gov Texas water
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Texas Water

Development Board
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Total Water Loss Percentage

Field on Audit 2015 2014 2010

Total Systems 1,885 PWSs 621 PWSs 1,440 PWSs
Total Water Loss  149,047,989,793 121,619,570,949 139,466,918,232
Volume gallons gallons gallons
Percent Total 15.4% 16.6% 15.5%
Water Loss
(average)
Percent Total 12.5% 14.6% 13%
Water Loss
(median)
Percent Total 49.7% 49.6% 50%
Water Loss
(maximum)
Percent Total 0.3% 0.2% 0.2%
Water Loss
(minimum)
www.twdb.texas.gov 'I'exas water
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Total Water Loss Percentage
City of Water

Field on Audit 2015 2016

Total System Input 2,000,000,000 gallons 2,100,000,000 gallons
Volume

Total Authorized 1,650,000,000 gallons 1,750,000,000 gallons
Consumption

Total Water Loss 350,000,000 gallons 350,000,000 gallons
Percent of Water Loss 17.5% 16.7%

Real Loss per 56.7 gallons per 56.7 gallons per
Connection per Day connection per day connections per day

Apparent Loss per 9.8 gallons per 9.8 gallons per
Connection per Day connection per day connection per day

www.twdb.texas.gov 'I'exas water
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Total Water Loss Percentage

City of Water vs. City of Ice

Total System Input 2,000,000,000 gallons 1,000,000,000 gallons
Volume
Total Authorized 1,650,000,000 gallons 825,000,000 gallons
Consumption
Total Water Loss 350,000,000 gallons 175,000,000 gallons
Percent of Water Loss 17.5% 17.5%
Real Loss per 56.7 gallons per 79.4 gallons per
Connection per Day connection per day connection per day
Apparent Loss per 9.8 gallons per 13.7 gallons per
Connection per Day connection per day connection per day
Connections 14,000 5,000
Miles of Main Line 215 100

www.twdb.texas.gov 'I'exas water
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Infrastructure Leakage Index

A merican Water Works Association General Guidelines for

Setting a Target Infrastructure Leakage Index

(without a full economic analysis of leakage control options®)

Current Annual Real Loss

oAl = Unavoidable Annual Real Loss
Range Financial Operational Water Resources
1to3 Costly Increase infrastructure | Limited
3to5 Reasonable |Longterm needs met |Sufficient supply
5to 8 Low cost Immune to shortages | Plentiful
> 8 Not an effective use of water resources for a target
<1 Either better than the best or data errors

*Not applicable to utilities with less than 3,000 connections and less
than 16 connections per mile

www.twdb.texas.gov Texas water
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City of Water’s 2015 Numbers

Field on Audit Unit
Total Water Loss Volume 310,030,450 gallons
Reported: 51,003,200 gallons
Real Loss Volume Unreported: 210,466,787 gallons
Total: 251,469,787 gallons
Unavoidable Annual Real Loss 82,943,987 gallons
Infrastructure Leakage Index 3.03 I.L.I.

Real Loss per Connection per Day 49.5 gallons

www.twdb.texas.gov 'I'exas water
Bl www.facebook.com/twdboard % @twdb Development Board




Comparing Years

Field on Audit 2015 2014 2010

Total Systems 223 PWSs 193 PWSs 164 PWSs

Real Loss Volume 105,221,876,388  93,696,301,002 97,420,963,954
(total) gallons gallons gallons

Unavoidable 30,453,721,410 27,290,162,807 23,909,552,052
Annual Real Loss gallons gallons gallons
Volume (total)

l.L.I. (average) 3.0 l.L.I. 2.9 I.L.I 3.4 1.L.I.
l.L.I. (median) 2.3 1.LI 2.4 1.L.I 2.9 L.l
l.L.I. (min) 1.0 I.L.I 1.0 I.L.I. 1.0 I.L.1.
l.L.I. (max) 9.4 I.L.I. 8.7 I.L.I. 9.8 I.L.I.

www.twdb.texas.gov 'I'exas water
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2015 Wat.er Loss Audits

Infrastructure Leakage
Index
By Region

Region I.L.I.
(median)

City of Water 3.0I.L.I

Region G 2.11.L.I.

Target I.L.I.
City of

Water



By Region and Year

A 44(6) 3.4(5) 2.0(5) | 3.0(14) 3.1(11) 4.5(8)
B 13(1) 1.6(3) 2.4(2) [ 36(2) 20(1) 28(2)
C 25(52) 2.6(50) 3.0(48) K 2.2(11) 3.1(8) 3.0(7)
D 3.0(4) 42(6) 3.1(7) L 2.1(19) 2.1(14) 2.4(14)
E 3.3(2) n/a n/a M 3.1(17) 2.9(16) 3.2(13)
F 22(9) 33(4) 45(2) N 42(7) 14(7) 2.4(3)
G 21(25) 2425 2.1(17) 0 3.0(3) 23(3) 1.3(1)
H 1.9(50) 2.0(39) 2.9(35) P 1.8(1)  2.1(1) n/a

www.twdb.texas.gov

Texas Water
Bl www.facebook.com/twdboard % @twdb 45 Development Board



l.L.I. Median By Region
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I.L.I. Median By Connection Density

3.0
2.4 2.4 2.3
1.8
1.3
>16<32 G >16<32 >=32 G>=32  City of Water All Systems
(26) (3) (197) (22) (223)
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Audit as a Tool
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Real Loss Performance Indicators
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Real Loss per Connection per Day
Compared Year to Year

2010 to 2015 2014 to 2015
All Audits _ 3a0  Annual Audits

B Real Loss per
Connection per Day

B Apparent Loss per
Connection per Day

2010 2015 2014 2015 Annual
(740 PWSs) (1,018 PWSs) (345 PWSs) (279 PWSs)

www.twdb.texas.gov 'I'exas water
K] www.facebook.com/twdboard % @twdb 49 Development Board



All-1,018
P-7
0-16
N-13

M -30
L-66
K-70
J-10
I-30

H - 477
City of Water
G-98
F-19
E-8
D-27

C-120

Median Real Loss per
Connection per Day

22.5
26.3
15.8
35.6
42.5
29.1
22.3
40.1
321
17.0
49.5
23.0
37.6
23.6
36.6
30.6
14.8

454

180

160

140

120

100

80

40

Region G Real Loss per
Connection per Day

60 -

20 -

www.twdb.texas.gov
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2015 Water Loss Audits

Median Real Loss per
Connection per Day

RL/Connection
(median)

City of Water ~ 49.5 gallons by Region

Region G 23.0 gallons
All 22.5 gallons

Target 2015 2020
Real Loss

City of 49.5 40 34

Water gallons gallons gallons



Median Real Loss per Connection per
Day By Connection

Median Real Loss per Connection per
Day Less than 3,300 Connections

59

45 43

40
31
22

29 28

19

27

22 21

20
16

12

Median Real Loss per Connection per
Day 3,300 to 16,700 Connections

65

61 58

a7

59 58 57

26 Y

38

42

39 35

28
25 22

18 20

O ND DN N EA NN SS9 0 NN
TLRITARFIIBRA LA 0 G [TV oY Y AV Yo
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Real Loss Performance, Cont’d

Photo courtesy of TxDOT

www.twdb.texas.gov Texas water
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Real Loss per Mile per Day
Compared Year to Year

2010 to 2015 2014 to 2015
All Audits Annual Audits

514

5.0

A.0 M Real Loss per Mile
per Day

3.0

B Apparent Loss per
Connection per
Day

2.0

2010 2015 2014 2015 Annual
(700 PWSs) (1,018 PWSs) (276 PWSs) (170 PWSs)

www.twdb.texas.gov 'I'exas water
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Median Real Loss per Mile

All - 867
P-2
0-17
N-14
M-6
L-59
K-53
J-11
1-118
H-151
City of Water
G- 145
F-30
E-8
D-87

C-126

per Day

353
270
383
274
520
677
446
426
307

387

326
581
347
239
266
326

348

1,139

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000 -

500 -

Region G Real Loss per Mile
per Day

www.twdb.texas.gov
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2015 Water Loss Audits

= :
RL/Mile/Day | . Medlap Real Loss per
(median) --=.. Mile per Day
City of Water 1,139 gallons by Region

Region G 326 gallons
All 353 gallons

Target 2015 2020
Real Loss | (mile/day) | (mile/day)

City of 1,139 900

Water gallons gallons gallons



Median Real Loss per Mile per Day By

Connection

1139
925

Median Real Loss per Mile per Day Median Real Loss per Mile per Day
Less than 3,300 Connections 3,300 to 16,700 Connections

2,677

622
581

All-824
City of Water

www.twdb.texas.gov 'I'exas water
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Median Real Loss per Mile
per Day 16 Connections per

Mile or Greater

Median Real Loss per Mile
per Day Less than 16
Connections per Mile

All -412 618 All - 455

P-2 270 P-0

0-13 476 0-4

N-8 459 N-6

M-3 627 1137 M-3

L-35 L-24

K-35 614 K-18

J-8 546 J-3

|-51 544 |-67

H-90 576 1139 H-61

City of Water City of Water

G-51 608 G-94

F-18 984 F-12

E-4 422 E-4

D-30 349 D-57

C-53 534 C-73

B-4 720 B-18

A-7 671 A-11
www.twdb.texas.gov 'I'exas water
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Median Apparent Loss per

All - 1,885
P-9
0-33

N -27

M - 36
L-125
K-123
J-21
I-148
H-628
City of Water
G-243
F-49
E-16
D-114
C-246
B-30

A-37

Connection per Day

4.9

9.3

9.4

7.7

7.8

5.5

3.8

2.3

6.0

4.4

11.5

4.9

9.5

8.8

5.4

4.7

4.1

5.8

70

60

50

40

30

20 +

10 -

Region G Apparent Loss per
Connection per Day

A

www.twdb.texas.gov
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2015 Water Loss Audits

L=
AL/Connection -==-
e

(median)

Median Apparent Loss
per Connection per Day

City of Water ~ 11.5 gallons by Region
Region G 4.9 gallons
All 4.9 gallons

Target 2015 2020
Real Loss | (conn./day) | (conn./day)

City of 11.5 10 9

(conn./day)

Water gallons gallons gallons



Median Apparent Loss per Connection
per Day by Connection

11.5

Median 3,300 to 16,700 Connections

11.612'2 11.5

10.3

O N D BN oD S DD YA DD o N
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Time for Vacation!

www.twdb.texas.gov Texas water
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Questions?
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Water Loss Control
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Water Loss Control

e Component Analysis

* Assessment Scales

* Financial Performance Indicators

e Water Loss Control Practices

www.twdb.texas.gov Texas water
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Component Analysis

Apparent Loss Real Loss
— Customer Meters — Reported leakage
* Test and/or replace * Improve repair time
— Data Handling Errors — Unreported Leakage
* Review billing system * Active leakage control
— Unauthorized Use — Background Leakage
 Monitor and enforce * Pressure management

www.twdb.texas.gov Texas water
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Assessment Scales

Texas Water ;
Development Board Water Loss Audit

Worksheet Audit Report Request Access WLUC Home

Water Audit Report for 2460003, Year 2015 Save | [ Un-Submit Worksheet ] [ Help for Form Completion ] [ Assessment Scale ]

Open Instructions
" FIELDS MARKED WITH A RED STAR MUST BE FILLED OUT BEFORE THIS FORM CAN BE SUBMITTED.

12. Volume of Water Intake: 6,822,954,000 gallons

* 13. Produced Water: 6,822,954,000 < Assessment Scale:

13a. Production Meter Accuracy: 99.5 % @ Assessment Scale:
13b. Corrected Input Volume: 6,857,240,201 gallons

14 . Total Treated Purchased Water: 0 gallons Assessment Scale:

14a. Treated Purchased Water Meter Accuracy: % @ Assessment Scale:
14b. Corrected Treated Purchased Water Volume:- 0 gallons

15. Total Treated VWholesale VWater Sales: 1,039,861,400 gallons Assessment Scale:

15a.Treated VWholesale Water Meter Accuracy: 98.0 % & Assessment Scale:

15b. Corrected Treated VWholesale Water Sales 1,061,083,061 gallons
Volume:

16. Total System Input Volume: 5,796,157,140 gallons

C. Authorized Consumption

= 17. Billed Metered: 5,139,947,800 gallons & Assessment Scale:
18. Billed Unmetered: 0 gallons Assessment Scale:
19. Unbilled Metered: 176,311,800 gallons Assessment Scale:
20. Unbilled Unmetered: 38,524,071 gallons Assessment Scale:

[ClUuse 1.25% of System Input Volume

21. Total Authorized Consumption: 5.354,783,671 gallons

D. water Losses

22. Water Losses: 441,373,469 gallons @

www.twdb.texas.gov 'I'exas water
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Assessment Scales

Average Customer Meter Accuracy Assessment Scale

Component

Assessment Table

SYSTEM
DATA

Average
customer merer
accuracy

No testing or
replacement;
estimates only

Conditions
between
land2

Testing or
replacement of
1 to 5% of
meters in year
of audit

Conditions
between
Zand 3

Analyeis of
test data finds
meters
meeting specs,
or tesring or
replacement of]|
5 to 109 of
meters par
year

Conditions
between
3and4

Previous test
data analyzed
and all meters
in spec, or
tesring or
replacement of
10 to 509 of
meters in year
of audit

Conditions
between
4and5

Previous test
data analyzed
and all meters
in spec, or
resting or
replacement
of over 50%
of meters in
vear of audit

Improvements
in quantifying
loss due fo
customer mefer
inaccuracies

Conduct
testing regime
on small
number of
meters
targeted to
suspected
problem areas
such as meter
age

Standardize
testing and test
or replace 5 to
10% of meters;
consider
increasing
number of
meters tested
or replaced
after review of
test data

Consider
increasing
number of
meters tested
or replaced
after review of
test data

Consider
increasing
number of
meters tested or
replaced after
review of test

data

Consider
increasing
number of
meters tested
or replaced
after review
of test data

www.twdb.texas.gov
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Financial Performance Indicators
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MMEREEIR

Field on Audit Gallons Lost

Price/Cost per

Total Cost

Thousand Gallon

58,560,462 gallons
251,469,987 gallons
310,030,450 gallons

Apparent Losses

Real Losses

Total Water Losses

$287,531.87
$196,146.59
$438,678.46

To Replace 1 Mile
(Real Loss)

$1,000,000
214 miles
$214,000,000

www.twdb.texas.gov

Kl www.facebook.com/twdboard % @twdb

To Replace 1 Meter
(Apparent Loss)

$100
13,924 connections
$1,392,400

Texas Water
Development Board



Meter Testing Program

Residential Meter Total Number of Total Tested New Average
Type Meters Percentage

Type 1: 5-10 years
old

Type 2: 10-20 years
old

Type 3: > 20 years
old

Total

www.twdb.texas.gov 'I'exas water
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Meter Testing Program

Average %

Estimated Customer Meter %

Tested Customer Meter %

Difference

Total gallons lost
49,649,548 gallons
70,634,757 gallons
20,985,209 gallons

Cost of Apparent Losses

Original Apparent Losses $287,531.87

Revised Apparent Losses $390,569.24
Difference Apparent $103,037.37

www.twdb.texas.gov

Kl www.facebook.com/twdboard % @twdb

Total gallons lost
58,560,462 gallons
79,545,671 gallons
20,985,209 gallons

Texas Water
Development Board




New Costs of Water Loss

_ Cost of Apparent Loss Total gallons lost

Original Apparent Losses $287,531.87 58,560,462 gallons
Revised Apparent Losses $390,569.24 79,545,671 gallons
Difference Apparent $103,037.37 20,985,209 gallons
T Contotpeattons | Totlgallonslost
Original Real Losses $196,146.59 251,469,987 gallons
Revised Real Losses $179,778.13 230,484,778 gallons
Difference Real -$16,368.46 -20,985,209 gallons
T ol costof Wateross | Totl gallonslost
Original Total Losses S483,678.46 310,030,450 gallons
Revised Total Losses $570,347.37 310,030,450 gallons
Difference Total $86,668.91 0 gallons

www.twdb.texas.gov 'I'exas water
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Meter Replacement Program

Residential | 2015 #/% | 2016 #/% | 2017 #/% | 2018 #/% | 2019 #/% | 2020 #/%
Meter Type

Type 1: 5,925/ 5,925/ 5,925/ 5,925/ 5,925 / 5,925/
5-10 yrs 97% 97% 97% 97% 97% 97%

Type 2: 5,183 / 5,183 / 5,183 / 4,999 / 3,999 / 2,999 /
10-20 yrs 96% 96% 96% 96% 96% 96%

Type 3: 2,816 / 1,816 / 816/ n/a n/a n/a
> 20 yrs 92% 92% 92%

Type 4: n/a 1,000 / 2,000 / 3,000 / 4,000 / 5,000 /
< 5 years 98% 98% 98% 98% 98%

Total 13,924 / 13,924 / 13,924 / 13,924 / 13,924 / 13,924 /
95.6% 96.0% 96.5% 96.8% 97.0% 97.1%

www.twdb.texas.gov 'I'exas water
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Increased Revenue

Total 13,924 / 13,924 / 13,924 / 13,924 / 13,924 / 13,924 /
95.6% 96.0% 96.5% 96.8% 97.0% 97.1%
Total SO $100,000 $100,000 $100,000 $100,000 $100,000

Project Cost
Apparent 79,545,671 73,124,330 65,097,653 60,281,647 57,070,976 55,465,641

Losses gallons gallons gallons gallons gallons gallons
Apparent $390,569 $359,040 $319,630 $295,983 $280,219 $272,336
Cost
Increased n/a $31,529 $70,940 $94,586 $110,351 $118,233
Revenue

www.twdb.texas.gov 'I'exas water
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New Meters, Now What?

E GALLONS el
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Main Line Repair/Replacement

Type of Line Length Average Size Age Installed Average
(diameter) Expected
Life

Cl (cast iron) 16 miles >10 inches  >100 years 100 years

AC (asbestos 47 miles <10 inches >60 years 80 years
cement)

DI (ductile 85 miles >10 inches >30 years 75 years
iron)

PVC 66 miles <10 inches >20 years 55 years

(polyvinyl
chloride)

Total 214 miles

www.twdb.texas.gov 'I'exas water
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Main Line Replacement?

Miles Cost per mile Total Cost to
Replace

Cl to DI >10 in. 16 miles $1,000,000 $16,000,000
AC to PVC<10in. 47 miles $500,000 $23,500,000

www.twdb.texas.gov

Texas Water
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Leak Detection Survey Program

A

Ground Miking to pinpoint a leak in a
hydrant line

www.twdb.texas.gov 'I'exas water
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Mior LD-12

Ground Miking to pinpoint a leak in a
hydrant line

Do not
drop the sensor hard on
to asphalt, concrete,
valves, or other surfaces

@ Amplifier with Meter Display and Filter Controls
(2) Ground Microphone and Handswitch (Mute)
@ Aviation-Grade Stereo Headphones

from 2-3 feet or more. (4) Heavy-Duty ABS Plastic Carrying Case

The sensor has a piezo (5) Magnet Base

electric ceramic element, 3-Section Contact Rod

and it can be broken by (@) Nut Driver (to remove base)
Instruction Manual (not shown)

hard drops or harsh
treatment.

www.twdb.texas.gov

Leak Detection Equipment

Standard Accessories

Leak Surveying by listening at a
hydrant with magnet base

Leak Surveying by listening at a
meter with contact rod

Texas Water

Kl www.facebook.com/twdboard
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Create a Team, Map, and Log

www.twdb.texas.gov

Kl www.facebook.com/twdboard % @twdb

Leak Detection Su yLog

Survey Time;

Ending Address

Route:

Brief description of

C. Leak Detection Survey Budget

Start Dates Completion Dates

Texas Water
Development Board




January
February
March
April
May
June
July
August

September

October

November
December

Total
Surveyed

Set a Schedule
“wonh | 27 | a1 | o9 | aow | aom

6 mi of Cl
6 mi of Cl

4 mi of Cl

4 mi of AC
4 mi of AC
3 mi of AC
2 mi of AC
2 mi of AC
3 mi of AC
4 mi of AC
6 mi of AC
6 mi of AC

50 miles of
Cl/AC

6 mi of AC
3 AC/ 3Dl

4 mi of DI

4 mi of DI
4 mi of DI
3 mi of DI
2 mi of DI
2 mi of DI
3 mi of DI
4 mi of DI
6 mi of DI
6 mi of DI

50 miles of
AC/DI

6 mi of DI
6 mi of DI

4 mi of DI

4 mi of DI
4 mi of DI
3 mi of DI
2 mi of DI
2 mi of DI
3 mi of DI
4 mi of DI
6 mi of DI
6 mi of PV

50 miles of
DI/PVC

6 mi of PV
6 mi of PV

4 mi of PV

4 mi of PV
4 mi of PV
3 mi of PV
2 mi of PV
2 mi of PV
3 mi of PV
4 mi of PV
6 mi of PV
6 mi of PV

50 miles of
PVC

6 miles of PV

3PV/3Cl
4 mi of Cl

4 mi of Cl
4 mi of Cl
3 mi of bad
2 mi of bad
2 mi of bad
3 mi of bad
4 mi of bad
6 mi of bad
6 mi of bad

50 miles

www.twdb.texas.gov
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Demonstration

Standard Accessories
for LD-12

6.

@ Amplifier with Meter Display and Filter Controls
@ Ground Microphone and Handswitch (Mute)
(3) Aviation-Grade Stereo Headphones

@ Heavy-Duty ABS Plastic Carrying Case

(5) Magnet Base
3-Section Contact Rod {
(7) Nut Driver (to remove base) /

)

Instruction Manual (not shown

www.twdb.texas.gov 'I'exas water
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Surveying for Leaks
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Pinpointing the Leak

Distances Leak Sounds May Travel

Pipe Pipe Distance
Material Diameter Sound
Travels*

Iron Pipe 6 inch 1000 — 1200 ft
Iron Pipe 12 inch 800 — 1000 ft
Iron Pipe 24 inch 600 — 800 ft
AC Pipe 6 inch 800 — 1000 ft
AC Pipe 12 inch 700 — 900 ft
AC Pipe 24 inch 400 — 600 ft
PVC Pipe 6 inch 400 — 600 ft
PVC Pipe 12 inch 200 — 300 ft
PVC Pipe 24 inch 100— 150 ft

S .Mikil‘s; to pnin aleakin a *For 5 gal/min leak at 60 psi pressure
hydrant line

www.twdb.texas.gov 'I'exas water
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Pinpointing the Leak
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Pinpointing the Leak

A

Meter

Rt T

b

\\— Water Leak
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Mark It, Log It, Map It, Move On

Leak Detection Survey Daily Log

‘v - =

P ZL;IS"!'i:"'< e

— — o\
Dhate Cres Survey Time: ~ S ‘%f Tottenham clo?{iﬁow \
| 3 Bl ST gy R
Area; Vehicle ) Vo= ST San = \ \
SR = o ‘ - 1— \.\\
100t 5 s g » » A \ e
Weather % ] e T v % \ Ay \
! ¥ A = . . \
| Oxford Circus w,‘w*" Marks & w‘\'i‘t*.. .......... o0 \4a . .‘ﬁ‘”c .......... \ . ‘
Starting Address: 1 SoRnter . et \ L7 =\
Ending Address
Raoute:

Miles Sarveyed:

Brief deseription of each leak discovered suspected (sre and location)

1}
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Repair, Replace, or Continue to
Monitor?

. ' s v ok Po s dkears’ s " ) :
1 § P R T 2 8 e s S A
-~ > SN TR r”\‘ffﬁ’{\- v SRR PR ."n SR g S
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Questions?
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Contact Information and Resources

* Water Loss

Daniel Rice
512-463-0987
Daniel.Rice@twdb.texas.gov

 www.twdb.texas.gov/conservation/resources/
waterloss-resources.asp

www.twdb.texas.gov Texas water
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