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Texas Water Development Board

Mission

To lead the state's efforts in ensuring a secure
water future for Texas and its citizens.

Water Planning
Data Collection and Dissemination
Financial Assistance
Technical Assistance
Mapping
Flood Assistance
And More
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Regional Water Planning
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Texas Water Loss Audit Program History

N
Riders

J

N
5-year audits required

J

LUC; Update methodology; Data assessment scores; Annual audits required

Late Expanded trainings; Required trainings; Historical water loss data viewer

2010’s J

e Explore expanded water loss programs and data validation; Develop interactive water loss data viewer
p p prog p

€<€<
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Texas Water

Development Board
2019 - Water Balance Data for Statewide Totals as of 9/15/2021
Billed Metered
Bill Consumption 772,083,159,705.00 Revenue Water
StateWide Totals Audits 772,641.076.649 B1% 172,641,076,649
Submitted 562 81%
B1% Billed Unmetered
Authorization 557,916,044
Consumption 0%
B02,872 527,033
Unbilled Metered
84 Unbilled 9,508, 446,357
Consumption o
30,231,450,384 1%
Syetem Input Value 3% Unbilled Unmetered
046,521,926,426 20,633,004.027 Mon-Revenue Water
100% 174,438,766,721
Unauthorized Consumption
2,505,145,221 16.37%
Apparent Loss 0%
Water Loss 20,589 954 262 . . - .
ustomer Meter uracy 5
143.649,350,353 1% 17 269,855,757
13.37% 1%
Systemn Data Handling Discrepancy
814,852 244
0%
Real Loss O ST 44500500
123 050,445,131 AT
12.37%
Unreported Loss
91,088,000,036
9%

Water Loss Audit Methodology
Follows AWWA water loss audit methodology
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Texas water Water Loss, Use and Conservation

Development Board

m Water Use Survey  Water Loss Audit  Water Conservation

Water Use Survey

I - |‘I|\'ater Use Survey List I

e mae [ “pwscose | e o
0041010 2270001 CITY OF AUSTIN-GENERAL DISTRIBUTION SYSTEM Submitted

Water Loss Audit

- | Water Loss Audit List

2270001 CITY OF AUSTIN WATER & WASTEWATER 2021 Submitted 04/30/2021

Water Conservation Annual Report

=  WC Annual Report List
I T S ) NN T

2270001 Retail VWater City of Austin Water & Wastewater 2021 Review Completed 05/04/2021
Supplier

Water Conservation Utility Profile

| - | WC Utility Profile List |

Water Loss, Use, and Conservation
(LUC) Application
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TWLAV Study: Beginnings

. )

Improving water use, loss, and conservation data improves

water

planning

dli
A‘ .
[ Money available

AWWA Free Water Audit Software v6.0

American Water Works Association Copyright @ 2020, All Rights Reserved

TWDB WLA Program always evolving

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved efficiency and cost recovery. It provides a
“top-down” summary waler audit format and is not meant to take the place of a ful-scale, comprehensive water audit format. Auditors are strongly encouraged to refer to the most current edition of AWWA M36
Manual for Water Audits for detailed guidance on the water auditing process and targeting 1ss reduction levels. This tool contains several separate worksheets. Sheets can be accessed using the tabs at the
bottom of the screen, or by clicking the TOC links below.
. : In order of appearance
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms in the Worksheet
Name of Utility: [Test VOS  Volume from Own Sources
The current sheet. Enter contact information and basic
Start Page audit details. lame of Centact Person: |Test VOSEA VOS Error Adjustment
- Email: |test@gmail.com W1 Water Imported
Telephone | Ext. |51246309565 WIEA WI Error Adjustment
Worksheet 5"::;‘:; 'DZ“‘::"::::;B u:f;g';g“;’gmee' focalculate |y ownMunicipalty. |Austin WE  Water Exported
g State / Province: WEEA WE Error Adjustment
|nteractive Data ANSWET questions about operational practices for each BMAG Billed Metered Authorized Consumption
Grading @Udit iNput. and the data validity grades will Country: [ | BUAC  Billed Unmetered Authorized Consumption
automatically populate. Audit Preparation Date: |Jul 01 2021 | UMAG  Unbilled Metered Authorized Consumption
N Audit Year: |2020 | UUAC Unbilled Unmetered Authorized Consumption
Re NRW ts, perfc dicat d
Dashboard g;";mal Dm;&:‘:g':{glis e i reouits of e At Audit Year Label |Ea\endar [(Fiscal, Calendar etc) SDHE  Systematic Data Handiing Errors
Audit Period Start Date: |Jan 01 2020 CMI  Customer Metering Inaccuracies
Enter notes to explain how values were calculated, Audit Period End Date: Dec 31 2020 UG Unauthorized Consumption
Notes document data sources, and related information about | Volume Reporting Units: [Million gallons (US) Lm Length of mains
data management practices. Water System Structure: Nc  Number of service connections
Water Type:|Potable Water Lp Average length of (private) customer service lin
B lar demand! A blank sheet.
Blank Sheet Y POPUTS ;‘x"canva:” sheel System ID Number- AOP  Average Operating Pressure
- Validator Name/ID: GRUG  Gustomer Retail Unit Charge
Validator Email- VPC  Variable Production Cost
Water Balance ¢ Values entered in the Worksheet automatically Estimated Total Population Served by Water Utiity| 1,053,756
populate the Water Balance.
Loss Control Use this sheet to interpret the resuits of the audit "
Planning validty score and performance Indicators. Color Key userinput | Calculated Optional default
D Esifhrls sheet o understand the ferms used in the Guidance for the Worksheet Guidance for the ive Data Grading
Start Page | Worksheet | Interactive Data Grading | Dashboard | Notes | Blanksheet | wWater Balance | Loss Control Planning | Definitions | Service Connection Diagram | Acknawledge

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb

Interest in best management practices to help our customers

Water Loss Technical Assistance Program (TAP) States

Source: Cavanaugh & Associates
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TWLAV Study: Methods

* Voluntary Level 1 Validation of 10 utilities
— < 10,000; 10,000-49,999; 50,000-100,000 population
— Good geographic representation

e Draft validation questions

e Review historic water loss data

 Webinar

* Validation meetings

* Validation report to utilities with
recommendations

Texas Water
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TWLAV Study: Methods cont’d

* Advanced validation was performed
— 1 utility - Billing Data Analysis
— 2 utilities — Real Loss Component Analysis
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Figure 16: Uncorrected Billing Dataset — Volumes by Month with October Anomaly (Ann
=561 M
@ Figure 17: Corrected Billing Dataset — Volumes by Month (Annual Total = 516 MG)
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TWLAV Study: Deliverables

Texas Water Loss Audit - Level 1 Validation Report

Audit Information:
Utility: Crystal Clear Special Utilities District PWS ID: 940015

System Type: Potable Audit Period: Calendar 2020
Utility Representation: Regina Franke (Assistant Director), Stephanie Olson-Haseloff (CCSUD), Carla Brayton (MSENG) [TWDB: John Sutton]

Validation Date: 4/29/2021 Call Time: 8:30am Supporting Documents Provided: Yes

Validation Findings & Confirmation Statement:
Key Audit Metrics: Pre-Validation Post-Validation
Total Assessment Score: 81.5 78.5
ILI: 2.0 2.7
Real Loss: 92.0 (gal/conn/day) 85.6 (gal/conn/day)
Apparent Loss: 14.4 (gal/conn/day) 4.8 (gal/conn/day)

Validator Provided

Validator Information:

Water Audit Validator: Larry Lewison Validator Qualifications: Contractor for TWDB

Summary Recommendations for Utility Next Steps

Customized estimate of Unbilled Unmetered Authorized Consumption: consider producing itemized, agency-specific estimates of unbilled unmetered
(operational) uses, rather than using the default. Ensure leakage estimates are excluded.

Improved understanding of Supply Meter (Own or Import) Master Meter Error: consider adopting or increasing the rigor of a source meter volumetric
testing and calibration program, informed by the guidance provided in AWWA Manual M36 — Appendix A.

Temporal alignment of Billed Metered Authorized Consumption with Water Supplied: consider pro-rating the first and last months of the audit period to
better align consumption with actual dates of use, and using read date as basis for reporting.

Level 2 validation on raw data for Billed Metered Authorized Consumption to determine and resolve any instances of potable volume duplication or non-
potable volume inclusion. Note: this is being performed subsequently as a part of the current TWDB project.

Improved estimation of CMI: consider a customer meter testing program which tests a sample of random meters whose stratification (by size, age, or
other characteristics) represents the entire customer meter stock.

Texas Water
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TWLAV Study: Deliverables

Texas Water
Development Board

Texas Water Loss

Audit Validation

Study Final Draft
20AUG21

BAVANAus? o BLACKRVERTCH

Stewardship Through Innovation
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Table 1: Level 1 Validated Water Loss Audit Results (before / after Level 1 validation)

Data

Utilitv Apparent Loss RF"EI] Laoss Infrastructure Vahdity
: (gal/conn/dav) (gal/conn/day) Leakage Index  Assessment

Score
1 6.8 / 6.8 117.3 7 1173 38/ 38 795 [/ 735
2 24/ 24 230 /7 230 10/ 1.0 845 / 670
3 16.1 / 16.1 146 / 146 14/ 10 780 / 700
4+ blank / 7.1 blank / 742 blank / 3.6 blank / 472
3 36/ 36 730/ 730 n‘a / n'a 440 / 350
6* 58 /58 457 [/ 487 14/14 650 / 66.0
T* 144 / 48 020 / 856 20 /27 815/ 785
8 6.7 /67 756 /736 n‘a / n'a 790/ 730
9 195 /194 1400 / 138.1 69 /68 415 / 51.0
10 533 /33 154/ 139 09 /08 71.0 / 740
Average: 9.0/7.8 735/ 664 25/ 2.6 69.3 / 65.6

TWLAV Study: Results

Level 1 Validation updates the data validity scores but can also update the data inputs.

Texas Water
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Figure 9 - Summanry of Changes to Water Loss Audit Entries and Assessment Scales from Level 1
Validation

TWLAV Study: Results
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Performance Indicator

Figure 11 - Summarv of Changes to Performance Indicators from Level 1 Validation
TWLAV Study: Results
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Change in Apparent and Real Losses (gal/conn/day) W Apparent Losses
from Pre- to Post-Validation ®m Real Losses

Post-Yalidation
Pre-Validation
Post-Validation
Pre-Validation
Post-Validation
Pre-Validation
Post-Validation
Pre-Validation
Post-Validation
Pre-Validation
Post-YValidation
Pre-Validation
Post-Validation
Pre-Validation
Post-Yalidation
Pre-Validation
Post-Yalidation
Pre-Validation
Post-Validation
Pre-Validation

10

= 50.0 1000 150.0 200.0

Figure 13: Change in Apparent and Real Loss Through Validation
TWLAV Study: Results

Texas Water

Development Board

www.twdb.texas.gov 0www.facebook.com/twdboard YW @twdb



Data Validity

Assessment Score -

Changes in Data Validity Assessment Score AWWA Water Audit
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Figure 14: Spread of Data Validity Assessment Scores Through Level 1 Validation and
Comparison to Typical Ranges in North America®

TWLAV Study: Results
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TWLAV Study: Utility Recommendations

Most utilities had an Assessment Score of 50-80, suggesting next steps.

Texas Water
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TWLAV Study: Findings

Improved data management
practices

Some of supporting data already
tracked and reported

Staff time availability adequate to
participate in Level 1 validation

Improved reliability of self-
reported water loss audit results

Texas Water
Development Board
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TWLAYV Study: Recommendations
1: Expand the Water Loss Audit Validation Study into a Regional Validation Program (RVP)

Texas Water
Development Board
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TWLAYV Study: Recommendations

2: Require Level 1 Validation for all annually required water loss audits

Texas Water
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AWWA Free Water Audit Software v6.0

Amorican Walel Woiki Axiosiabe

This spreadsheet-based water audt tool is designied 10 help quantly and track water 0sses associated with water distribution systems and identify areas for mproved efficiency and cost recovery. i provides a
Top-dewn” Summary water dudit Tormal and 15 nol meant to lake ihe place of 3 hul-Scale, comprenensive waler Audd formal Audiors are strongly encouraped 1o refer 1 the Most current eddion of AWWA MG
Manual for Water Audis for détailed quidance on the water auditing process and targeting Ioss reduction levels. Th 100l Contains several separale worksheets Sheets (an be atcessed using Me 1abs al the
bottom of the screen, or by chcking the TOC links below.
In order of appearance
Table of Contents (TOC) Enter Basic Information Key of Input Acronyms i e Wrthaat
Hame of Utiity. |Test YOS Vilume Irom Cum Sournees
The t shieet Ent tact infarmation and bat |- 1
Start Page audl(:;ETB i _ e ame of Contact Person: | Test | YOSEA VO3 Eror Adjustment ~
TeieDﬂDMEIME‘;" IS?WI:;M 1 ng :‘agr;mmm Home RULECEE Audit Report RequestAccess WLUC Home
el 21-639 | 1 I it
Worksheet fgfaﬁr&m:;;mdﬁ;nz:?mmt to calcuate CityTown/Municipaity. |Austin | WE  Waler Exponied Water Audit Report for 2270001, Year 2020 | Un-Submit Wurksheet| | Help for Form Completion HAssﬁsmeni Scale|
g Stale | Province: | WEEA WE Emor Adjustment e
|nteractive Data ASHEr questions about operational practices for each BMAC  Billed Metered c p
s ;:mnn auch inpul, and the: data valdity grades wil Country: | | BUAC  Bilied Unmetered Authorzed Consumption * FIELDS MARKED WITH A RED STAR MUST BE FILLED OUT BEFORE THIS FORM CAN BE SUBMITTED.
automaticaty populate Aut Pregaration Date: Jul 01 2021 | | UMAZ Unbiled Metered Authorized Consumpiion B BT o]
A i ——— At Year (2020 i UUAC  Unbiied Unmelered AUorzed Consumgtion - System Input Volume
Dashboard raphical outpuis to evaluale the resuls of the audt Audt Year Label. |Calendar \{Fiscal Calendar, eic) SDHE  Systematc Data Handiing Errors X
g Audit Penod Stant Date: |Jan 01 2090 ] CMI  Cuslomer Metering Inaccuracies 12 N A A 51,923,675,910 gallons &
Enter noles 10 explain how values were calculated, Audt Period End Date: Dec 312000 I Ue  Unauthorized Consumplion *13. Produced Water: 51453417 583 © Assessment Scale:
Mates document daia sources, and relaled information aboul | Volume Reporting Units: |Milion gasons (US) Lm  Length of mains e
data management practices \Water System Structure: |Retail Ne  Number of service connactions 13a_Production Meter Accuracy 98.40)% @ Assessment Scale
Water Type: |Polable Water Lp  Average length of {private) customer service ing
popuiar 1 A biank Lot L
Blank Sheet ?Mmm :mm:;m eel Systenn 1D Number | | AOP  Average Operaling Pressure 13b. Corrected Input Volume: 52,290,058,519 gallons &
Validator NameAD: | CRUC Customer Relad Unit Charge
. Valkdalor Emal 1 VPG Variable Producon Cosl 14 Total Treated Purchased Water 1,152,000 gallons @ Assessment Scale:
Water Balance | Y3es enlered n e Workshee! automaticaly Estmated Total Poputation Served by Waler Uity | 1,053,756 |
poputate ihe Waler Balance oputa by by [ 1055 14a. Treated Purchased Water Meter Accuracy: 98.00| % @ Assessment Scale:
Less Cantrel Use tis sheat to interpret the resuts of Me audi 2 . 14b. Corrected Treated Purchased Water Volume: 1,175,510 gallons &
Pla " a ndicators. Color Key User input Cakulated Optional defaun
nning validdy score and perfarmance indical 15. Total Treated Wholesale Water Sales: 2.541,050,100 gallons @ Assessment Scale:
this sheet to Land 1 ms inthe : L e
Definitions :ﬁ- ..n-.I:f understand ne tems used Guidance for the Worksheat Guidance for the Interactive Data Grading 15a.Treated Wholesale Water Meter Accuracy 98.00|% @ Assessment Scale:
Start Page | Worksheet | Interactive Data Grading | Dashboard | Motes | BlankShest = Water Balance | Loss ControlPlanning  Defindions | Service Comnection Diagram  Acknowledge 15b. Corrected Treated Wholesale Water Sales 2592908 265 gallons @
Volume:
16. Total System Input Volume 49,698,325,764 gallons &

C. Authorized Consumption

*17. Billed Metered: 40,720,117 800 gallons @ Assessment Scale:
18. Billed Unmetered: gallons @ Assessment Scale:
19. Unbilled Metered: gallons (@ Assessment Scale:
20. Unbilled Unmetered gallons @@ Assessment Scale
[CJUse 1.25% of System Input Volume
21. Total Authorized Consumption: 40,834,629,380 gallons '@

D. Water Losses

22. Water Losses: 8,863,696,384 gallons '@

E. Apparent Losses

TWLAYV Study: Recommendations

3: Require Level 1 Validation for all annually required water loss audits

Texas Water
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TWLAV Study: Next Steps

* Continue to evolve with the industry

* Expand water loss program
— Resources dictate possibilities

— Further stress importance of data validation

* Continue to work closely with regional water
planning

Texas Water
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TWDB Staff Study Contractors

é‘@

. PN CAVANAUGH
/N stewardship Through Innovation

A John Sutton

4 [ ]

E Conservation Manager
John.Sutton@twdb.texas.gov

Iy WSO
n .
Q.. Daniel Rice
I Municipal Conservation Team
Lead S BLACK &VEATCH
—  Building a world of difference:

Daniel.Rice@twdb.texas.gov

Contact Information

Texas Water Development Board’s Texas Water Loss Audit Validation Study
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www.twdb.texas.gov ) www.facebook.com/twdboard Y @twdb Development Board


mailto:John.Sutton@twdb.texas.gov
mailto:Daniel.Rice@twdb.texas.gov

	Cover sheet
	W-1900
	WSI Cover Page
	W-1800
	WSI Cover Sheet.pdf
	Slide Number 1





	Rice  0940
	The Texas Water Loss Audit Validation (TWLAV) Study�Results from the 2020 Water Loss Audit Validations
	Texas Water Development Board
	Regional Water Planning
	Texas Water Loss Audit Program History
	Water Loss Audit Methodology
	Water Loss, Use, and Conservation �(LUC) Application
	TWLAV Study: Beginnings
	TWLAV Study: Methods
	TWLAV Study: Methods cont’d
	TWLAV Study: Deliverables
	TWLAV Study: Deliverables
	TWLAV Study: Results
	TWLAV Study: Results
	TWLAV Study: Results
	TWLAV Study: Results
	TWLAV Study: Results
	TWLAV Study: Utility Recommendations
	TWLAV Study: Findings
	TWLAV Study: Recommendations
	TWLAV Study: Recommendations
	TWLAV Study: Recommendations
	TWLAV Study: Next Steps
	Contact Information


