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Calculating an Objective

Based on efficiency standards and customized, supplier-specific data
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i i b i

Variances Standard-based budgets Bonus Incentive Urban Water
(If Applicable) for efficient water use (If Applicable) Use Objective

T &

Residential System Residential Cll Landscapes
Indoor Use Water Loss Outdoor Use with DIMs



Water loss timeline

January 1, 2028
Suppliers must meet standard

July 1, 2024 (through data submitted for 2025-2027)
Asset Management Questionnaire

July 1, 2026
Updated Pressure
Management
Questionnaire

2029 2032

© ® °® ° ==
2024 2025 2027 2028

July 1, 2023

Data and Pressure Management Starting
Questionnaires January 1, 2029

Leak Registry Every 3 years

July 1, 2027
Updated Asset Management
Questionnaire




Efficient Water Loss Budget

O * &

System-Specific Standard Connections

Gallons Per Connection per Day Number of connections
(or Gallons Per Mile per Day) served by Supplier

Example budget for efficient water loss

365

Number of days
in the year

Water loss Budget
Gallons Per Year

41 Gallons Per Connection per Day * 365 days * 150 thousand connections =

~ 2 billion gallons (~ 7 thousand AF)



§970
Water Loss Budget

What is required and by when?

For the report submitted
by January 1, 2028:

A supplier must calculate the real water
loss budget based on its system-specific
standard/s.

» Asupplier that owns and
operates multiple systems must
calculate a real water loss budget for
each system it owns and operates; and
then sum those budgets.

Until then, the real water loss budget may
be based on reported real water losses.

The State Water Board adopted the
Water Loss Performance Standards
requlation in October 2022.

* The regulation established system-
specific real water loss
standards for Urban Retail Water
Suppliers; it requires compliance with
those standards by January 1, 2028.

» The regulation also requires suppliers
to complete several questionaries.



https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2022/rs2022-0044.pdf
https://www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2022/rs2022-0044.pdf

§970
Water Loss Budget

What do the data from the 2025 reports show?

Of the 342 suppliers that
submitted reports....

e 37 suppliers have a water loss
budget that is over 10% of
their uncapped objective.

* 94 based their budgets on reported
real loss.

e 14 |ack real water loss budgets.

e 245 calculated budgets based on
their real water loss standard/s.

The water loss budget represents, on
average, 6% of a supplier's uncapped
objective. The median is 5%.

Of the 245 suppliers that
calculated budgets based on
their real water loss standards...

e 120 have a real water loss budgets
smaller than their cumulative reported

real losses, 7 of which have real
water loss budgets of zero due to
missing data.

* 69 used data other than those
on OpenData.










DENMARKIIN
NUMBERS

Population: 5.88 million
Area: 16,580 square miles (California: 163,700 square miles)

Coastline: 4,536 miles (California: 840 miles)
Islands: 443 (76 habitable)
Distance from the ocean: max. 32 miles

Land use: 2/3 agriculture land (~28M pigs)
Precipitation: Avg. annual 31 in.
Water Source: 100% groundwater (no treatment, no disinfection)

Water Consumption: 26 gal./p./d.

Government: Constitutional monarchy. Democratic Government.
GDP per capita (2024): 71,829 USD

The world’s happiest nation several times according to UN, OECD, etc




WATER DISTRIBUTION

ol

SEWER SYSTEMS AND
RESILIENCY

LS

WASTEWATER

==

WATER
TECHNOLOGY
ALLIANCE

WHAT: National knowledge exchange
program on water

WHY: Denmark's water vision:

"WE WANT TO BE THE WORLD LEADER IN
DELIVERING INTELLIGENT,
SUSTAINABLE, AND EFFEICIENT WATER
SOLUTIONS"



WTA USA




Denmark’s water
vision: We want to be
the world leader in
delivering intelligent,

sustainable and
efficient water
solutions







...BUT DENMARK IS ASMALL COUNTRY

We emit 0.1 % of the global greenhouse gases

Denmark

Rest of the world

99.9 %

0.1%




PARTNERSHIPS AND COLLABORATION ﬁ

MoU w. State of California (2017 — resigning in 2021) X
* Water resources and water management - flagship project was the Geophysical
Architecture Project (GAP)
* Government to government knowledge sharing \ Y&.A\. (A |

3
* Resigning w. Minister for Environment of Denmark and Secretary Crawford HIRL\E
and Bluemenfelt
MoU w. Moulton Niguel and Aarhus Vand 4
* Digitial innovation and technology, customer experience, and workforce
development
MoU w. Sonoma Water
* Climate resilience, water management, and environmental policy



Benchmarking in the Danish water sector

* Focus on efficiency --> benchmarking introduced in 2010
* 2% more effiecient every year
* The benchmarking is published every year by the Danish water and wastewater association

CONSUMPTION OF DRINKING WATER, 1976 - 2021
M3/PERSON/YEAR

140
Actionplan: Charge on Charged Actionplan: Actionplan: Watersector
Aquatic Environment | piped water on emitted Aquatic Aquatic reform act
wastewater - Environment Il — Environment Ili 120
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Since 2014, a new category of "holiday homes" has been introduced, which is factored into the household figures.

1976-1998: Master project: Modelling of water demand in Denmark by Nana Sofie Aarge - data from 14-30 companies.

1999-2021: Data from DANVA's calculations for "Water in Figures" — data from 33-116 companies.

The statement for 2021 is based on statistics supplied by 72 drinking water companies, which together serve 3.636 million inhabitants.



Benchmarking in the Danish water

AVERAGE HOUSEHOLD EXPENCES, 1985 - 2021

€/YEAR (2021 PRICES)

Actionplan: Chargeon  Charged on  Actionplan: Aquatic
Aquatic piped water  emitted Environment |l
Environment | wastewater

from WWTP

$85
986
987
1988
89
19%9C
1991
1992
1993
1994
1995
1996
1997
98

B share for drinkingwater company [lll VAT and taxes - drinkingwater

An average family's household water costs are based on 2.12 persons per household and the annual individual water price and consumption.
Data for 1985 to 2008 is based on 32-50 suppliers and from 2009 onwards on 60-200 water suppliers and 60-97 wastewater companies.

Changes are evident on the graph for 2008 to 2009.
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NON-REVENUE WATER (WATER LOSS), 2021

L e A HOUSEHOLD'S ANNUAL
LIVING EXPENSES —
SELECTED CATEGORIES

Share of a family's consump-
tion:

Dental services 0.82%

Waste disposal 0.88%

Fastfood/takeaway 1.37%

Drinking water and waste- 1.41%
water

Telephony and Internet 1.78%

. Petrol and diesel 1.85%

e Electricity 2.06%

Fredarisham e
Fars Holback t -
sk Clothing 3.58%
Freders barg 0 ln *
Langeland

Lol

District heating 3.16%

Insurance 4.99%

o2 v e+ e ow W w Data from statistikbanken.dk/FU02 — data

Water losses, %

B Mon renenue water [wateross) (%) for 2020. The example COVEFS an average

@ Speciic water loss (m%/km/day)

Mote: Mo subsequent comrections to thf_' water loss h.wf_- been t:nf:n into account, e.g family with a Consumption Of € 42,836-

water volumes used to flush the pipes inc
required to be able to subtract these volu




NON-REVENUE WATER (WATER LOSS), 2011 - 2021

p
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WATER LOSS IN EU MEMBER STATES

%
€0

;

Individual countries are anonymised, as it is the variation in water loss that is in focus.
Source: EurEau Water in figures 2021
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Aarhus Vand

Key figures

aarhusvand

350.000

Costumers
and 230
employees

54 colleagues
designated
drinking water

12,200 Acre
feet Drinking
Water pr. year

8 Drinking
Water
treatment
facilities

62 sections
and 122 DMA
pits

68,800 water
meters

19



© DANVA

WATER IN FIGURES

2022 DENMARK

Company profile

EXTENDED EDITION
IWA WORLD WATER

Operator of the entire water cycle - -

Tap water
@ Ground water protection

Wastewater
Consumer @ Wastewater basin

@ Pumping of groundwater @ Pumping station

Wastewater facility
@ Energy production

@ Waterwork
@ Pure water tank
(5) Distribution well

Climate adaptation

aarhusvand 118



aarhusvand

Urban water loss —
how low can we go?

Non revenue water

NON-REVENUE WATER (WATER LOSS), 2011 - 2021

10 948

8 [ - ot 7,22 78.05 - ii; 7._337

6 [~ : — i

! - - . - . )

g e . . s - . )

5 = _ = = =
2011 2012 2013 201 2015 2016 2017 2018 2019 2020 2021

M Ssimple average @ Weighted average

Average (%) based on 50-52 drinking water companies which have participated in DANVA benc
ing over the past 11 years.

NON-REVENUE WATER

Midtfyns

ic water loss, m*/km/day

(WATER LOSS), 2021
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Step by step - Active Leakage Control in Aarhus

Digital platforms — non revenue

1

Leakage
monitoring

- Based on
reliable data!

aarhusvand

Vand

(;) 2 8§8 3 ﬁ

Prioritize and Leakage
plan detection
- 0-point
measurements

- Acoustic leak

22




Step by step - Active Leakage Control in Aarhus
STl i D I Vand

1

Leakage
monitoring

- Based on
reliable data!

detection

aarhusvand 23



Step by step - Active Leakage Control in Aarhus
evenue water Vand

Digital platforms — non r

1 2 3

Leakage
monitoring

08-03-2024

- 07.03-2024 07-03-2024 08-03-2024 08-03- 2024 10032024 10-03-202¢ 11.03-2024 11-03-2024 12:03-2024 12.03-2024 13-03-2024 13.03-2024
w0 120 %00 1200 %0 1200 w0 1200 @ 1200 % 1200 w000 129
In 7 Forbrug 280'Syd (ncl Bushi])- prasdikeret, Ko, Jah 7 — Forbrug 2805yd (ine Bushoj) [n3by
Flowdifference Z 80 Syd: malt minus pradikteret [m3/h]

reliable data! suren
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100 [}
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aarhusvand 23



Step by step - Active Leakage Control in Aarhus
STl i D I Vand

aarhusvand



Non-Revenue Water over time

Acre feet/ Year
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Digital platforms - non revenue water

IWA water balance

m*/ar m°/ar m°/ar

Unbilled
autharised

Unbilled metered
Unbilled unmetered
Unorthorised

0 consumption
Meter inaccuracies

16.209

Produced
Water

Apparent
losses

15.043.199

Water Losses 762 489

Swl = 207,013,739 gal/
B water loss = S water loss x Connections x365 days (68,800 x365)

B water loss = S water loss x Miles x 365 days Swl = 8,2 gal/con/day
S Water Loss = B Water Loss/(Connections x 365 days)

aarhusvand



The "value” of NRW

NRW - Aarhus

The remaining water loss is
equivalent to the yearly production
from one small water treatment plant

Unbilled 16.209 Unbilled metered
authorised | Unbilled unmetered
Unorthorised
FIRELEE 15.043.199 Appatent ( 0 consumption
Water losses - -
Meter inaccuracies

Water Losses

27
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aarhusvand

NRW -

600.000

500.000

400.000

300.000

200.000

Yearly value of NRWin US

Economic level of leaks

Aarhus
"Water loss value”
162.219
36.539 23245
Energycost Operational cost wellfield and Operational cost
water treatment (ex. energy) boosterstations (50 %)

277350

Yearly investment cost welifield
and water freatment plant

499352

Total cost

Current annual leak detection
cost of $100,000/year

28



aarhusvand

Innovation, test and partnering

What is next?

Smart meter Innovations project Partnering

* 2023 - Innovation tender * Mou with MNWD
* 2024 - Scoping, inspiration and plan :
* 2025 - Pilots

* 2026 - Implementing

‘‘‘‘‘‘‘
aaaaaaaaa

Pressure changes and leaks

* Testing Al trained pressure monitoring

Takings:

* Data flow

* Change management
* Customer engagement

29



Thank you for your time

Michael Rosenberg Pedersen
Head of Drinking Water, Aarhus Vand "
michael.rosenberg.pedersen@aarhusvand.dk

Mobile +45 40791376
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About Moulton Niguel

Drinking-Water, Recycled Water, and Wastewater
Treatment

Serve 170,000+ Customers in 6 Cities in South Orange
County

7-Member Board of Directors Duane D. Cave Diane Rifkin
President Vice President

200 Employees

o €

W4

Richard S. Fiore Sherry Wanninger Donald Froelich William Moorhead
Director Director Director Director

AAA Credit Rating from Fitch and S&P Global

Top Workplace OC & USA

Recognized Statewide and Nationally for
Innovation, Environmental Stewardship, and Customer
Service



The Danish Connection

 Danish WTA Fact Finding Trips
* Danish delegation visits
e MOU with Aarhus Vand and

Danish WTA “
* Digital innovation & data “

models

 AMI & customer portals

* Wastewater treatment
technology

e OASIS & ReWater
 Change Management

* Workforce development



Enterprise Data Management

Supports Resiliency Action Plan M

Optimizes capital planning & operations b g

Leverages previous investments

Streamlines regulatory compliance

More informed decision-making Operate
& Optimize

Staff development & training

More value to customers

Model
& Visualize

& Analyze

Manitor
« & Predict




Data Sources

AMI

Time

Data
Weather
Water
Quality

Hydraulic
Models




Development of Enterprise Tools

Prediction,
Training, & Al
Tools

Trends,
Dashboards,
& Analysis

Easy Access

Clean,
Structured,
Centralized

Data




Water Loss Audit

Current Insight

Spatial scale: Districtwide
Frequency: Once per year

Difficult determining when & where
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MNWD Discretely Metered Areas s

Lo ket

Leak Insights

Digital Water Loss Zones
Spatial scale: Multiple Zones
Frequency: Monthly or weekly A

9 046 09MNa




DMA

SAID *

AMI

——» SAID «—

GIS

., DMA
Shapefile

Facility 1D+

CcCMMS

SITE

SCADA

FACILITY «

— ASSET

»SUB-ASSE

SCADATag *

(Asset
Hierarchy)

> SCADA Tag < PLC Tag

sAccount #




DMA Water Loss Mass Balance

Mix of Metered & Estimated Data

RES. KNOWN
CHANGE LOSS LOSSES

SCADA SCADA AMI SCADA Leak/Break Audit

n n
Known Operational ~ Apparent

Water Loss — Water Use ° Losses
i=0 i=0 =0 =0

n

= Real Losses



Draft Water Loss Dashboard

O Water Balance - All DMAs

Mass Balance, by DMA

Mass Balance Details

Cost of Water Loss
30,552
Date | Range $
D 763.6
N7 g | =
4/1/2024 5 9/30/2024 & Pipe Length (m !‘_ === o
E A / } DN ict Cuputs
Displ l Units 88 5 Consumption Outputs 743174
Ispiay 1 [y
Acre Feet (ac-ft) ¢ Connections { ‘ )
. iguna N :
DMA | Selector Beach '
Pump Station o
750 Rancho/Baacon Hill 2 Nigue
Water Cost | /nput
Tanks
$1,200.00 per ac-ft o Dana £,2025 TomTom Feedback
DMA Inputs District Outputs Consumption Outputs
768.6 ac-ft ac-ft ac-ft 743.14 ac-ft

A 8.6% Fiscal Yo — Fiscal YoY ) Fiscal Yo - A 10.5% Fiscal Yo —
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Technologies

ﬁocating

CCTV

Smart Balls
Thermal

GPR

Canines
Acoustic Leak
Detection
Tracers

Satellite Imagery

~

5%

Pressure Monitoring

Awareness

K

Night Flow
District
Metering

~

Pressure
Management
Tamper Detection

Q/Iagnitude

Flushing

\

Management

)

\

Repair

Replac Reducing/
e




Solution vs Technology

Technology Magnitude Awareness Location Effectiveness Capex

Water Audits

DMA

Pressure
Monitoring

Acoustic
Surveys

Continuous
Acoustic
Monitoring

Other Surveys




Nesting of Solutions

* Magnitude — Water

: Magnitude
Balance and Audits 2
e Detection —Continuous Detection
Acoustics, Pressure
Monitoring Reduction

e Validation — Correlators

e Reduction- Pressure
Management




L e boa ged e

Continuous vs Surveys

f.l

-

Continuous Acoustic Monitoring

-_P__-:-"d-.f# .-r"'ff o
ﬁ#i&:’%f}krﬂ{ﬁféﬂ-_-fi"‘x-r"'_“Gi{ﬂ\_\:-:’_’--\\-::'_'_'-.\“‘.-"":-_-}_\

MNaote: detection cycles may diminish over time

Traditional Field Leak Surveys (2-year intervals)
\ ..-""-.f "’fﬁ
-
~ —

\

Continuous Acoustic Monitoring rapid response
may reduce leakage rate aver time

Courtesy of Echelowics
g od [=]

Figure 3-26 Impact of CAM on RR and leakage reduction

Years
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Leakage Emissions Initiative

* Following Water Loss 2022 in Prague, The IWA WLSG proposed an
initiative that seeks to quantify the impact unchecked leakage has
concerning avoidable carbon emissions.

* The goal was to update the water balance to include an
accounting on the carbon emissions for each balance component
with a specific initial focus on Leakage.



Animal Agriculture = Aha Moment!

. ¥ Organic material
Organlc Solid Waste transported and prepared

(manure, food waste) for loading in AD

A l Gas Cleaning and
ﬂ ;j Conditioning Equipment Trucked ”
-—Hm_ ] (concentrates methane = Drop-in Replacement
Au7aerob|c D(:gester H to 98% and removes injected for Fossil NG: Can be
(Creating 50-60% methane) CcO._, N_, O, and VOCs) into NG used in transportation
z 2 = pipeline and industry or for

from raw biogas
hydrogen

e
=t
o
9
3
v
s
)
v
v
™
D
(=]
~
>




C

leigroup.org

Leakage Emissions WATER LOSS
Initiative m SPECIALIST GROUP

the international
Improving our air by preserving our water water association

Home Meet The Team Resources Meeting Recaps Collaborate

As a result of Water Loss. 2022 in Prague, the IWA WLSG
proposéed an initiative that seeks to quantify the impact that
unmanaged-leakage-has-concerning-avoidable-carbon
emissions. Through this initiative we will be linking unchecked

leakage to carbon emissions, in an effort to educate those
outside the industry on the ecological importance of
managing non-revenue water.




AWWA Free Water Audit Software FWAS v6.0

American Water Works Association.

Water Balance Water Audit Report for: Citizens Water - Indianapolis/Morgan Copyright ® 2020, All Rights Reserved
Audit Year: 2021 Jan 01 2021 - Dec 31 2021
‘ Data Validity Tier: Tier IV (71-90)
Water Exported
(WE) Revenue Water
(corrected for known Billed Water Exported (Exported)
errors)
719.673 719.673
""""""""""" Y T T T 77T 7 Billed Metered Consumption (BMAC) | Revenve Water |
illed Metered Consumption R Wat
Billed Authorized Consumption (water exported is removed) . T
Volume from Own Authorized 37,147.825
Sources (VOS) Consumption 37,147.825 Billed Unmetered Consumption (BUAC) 37,147.825
(corrected for known 0.000
errors) : 3
37,295.862 Unbilled Authorized Consumption Uniilos Matarsd Comumption (INA%) Non-Revenue Water
55.167 (NRW)
46,119.270 148.037 Unbilled Unmetered Consumption (UUAC)
System Input 92.870
Volume Water Supplied Systematic Data Handling Errors (SDHE) 8,616.198
46,483.696 Apparent Losses 92.870
45,764.023 2,004.136 Customer Metering Inaccuracies (CMI)
1,818.397
Unauthorized Consumption (UC)
Water Losses 92.870
Water Imported (WI) 8.468.161 Leakage on Transmission and/or Distribution
(corrected for known e Mains
errors) Real Losses Not broken down
Leakage and Overflows at Utility's Storage
364.426 Gl Tanks
Not broken down
Leakage on Service Connections
Not broken down
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Background Leakage

2,219

Water Balance Real Loss

Reported Leakage Through Repairs

Background Leakage

Estimate of Unreported Real Loss

Unreported Leakage

6,464 Mgal
500 Mgal

- 2,219 Mgal

3,745 Mgal (Recoverable)

Reported Leakage
P—

500



AWWA Free Water Audit Software
Water Balance

FWAS v6.0

American Water Works Association
Copyright & 2020, All Rights Reserved

B - Metric Tons of CO2/Yr.
Water Audit Report for: “Traditional” Water/Energy Source
Audit Year: 2021 Jan 01 2021 - Dec 31 2021

Data Validity Tier: Tier IV (71-90)

N

Water Exported
(WE) Revenue Water
(corrected for known Billed Water Exported (Exported)
errors)
719.673 /26 119.673 126
____________________________________________________________________________ ~
Billed Metered Consumption (BMAC) R Wat
Billed Authorized Consumption (water exported is removed) A e
Volume from Own Authorized A 37,147.825
Sources (VOS) Consumption 37,147.825 Billed Unmetered Consumption (BUAC) 37,147.825
(corrected for known 37,492 0 0.000 37,492
errors) billed Metered ion (UMA ; '
e Unbilled Authorized Consumption Ubified Metars Consums[;tlon u Sr) Non Re(\;le;vuvt)a ——
37,641 55.167
46.119.270 148.037 Unbilled Unmetered Consumption (UUAC)
94
47552 System Input 149 92.870
Volume Water Supplied Systematic Data Handling Errors (SDHE) 8,616.198
46,483.696 Apparent Losses 54 92.870 8,696
48933 45,764.023 2,004,136 Customer Metering Inaccuracies (CMI)
’ 46,188 2023 1,835 1,818.397
Unauthorized Consumption (UC)
Water Losses 5 92.870
Water Imported (WI) 8.468.161 Leakage on Transmission and/or Distribution
(corrected for known Sy Mains
errors) 8,547 Real Losses Not broken down
Leakage and Overflows at Utility's Storage
364.426 6,464.025 Sartks
368 6,525 Not broken down
Leakage on Service Connections
Not broken down

WWW.aWwa.org



Water Balance Real Loss 6,464 Mgal = Metric Tons of CO2/Yr.

Reported Leakage Through Repairs 500 Mgal
Background Leakage 2,219 Mgal

Estimate of Unreported Real Loss 3,745 Mgal (Recoverable)

4

Background Leakage Reported Leakage

Unreported Leakage
; —.,..—:

2,240
2,219

505
500



	Slide 1
	Slide 2
	Slide 3: Calculating an Objective Based on efficiency standards and customized, supplier-specific data
	Slide 4
	Slide 5: Efficient Water Loss Budget
	Slide 6: §970
	Slide 7: §970
	Slide 8
	Slide 9
	Slide 10: DENMARK IN NUMBERS
	Slide 11: WATER TECHNOLOGY ALLIANCE
	Slide 12: WTA USA
	Slide 13: WHY ARE WE HERE?
	Slide 14
	Slide 15: ...BUT DENMARK IS A SMALL COUNTRY We emit 0.1 % of the global greenhouse gases
	Slide 16: PARTNERSHIPS AND COLLABORATION
	Slide 17: Benchmarking in the Danish water sector
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Aarhus Vand Key figures
	Slide 24
	Slide 25: Urban water loss – how low can we go?
	Slide 26: Step by step - Active Leakage Control in Aarhus
	Slide 27: Step by step - Active Leakage Control in Aarhus
	Slide 28: Step by step - Active Leakage Control in Aarhus
	Slide 29: Step by step - Active Leakage Control in Aarhus
	Slide 30: Non-Revenue Water over time
	Slide 31: IWA water balance
	Slide 32: The ”value” of NRW
	Slide 33: Economic level of leaks
	Slide 34: Innovation, test and partnering What is next?
	Slide 35
	Slide 36
	Slide 37: About Moulton Niguel
	Slide 38: The Danish Connection
	Slide 39: Enterprise Data Management
	Slide 40: Data Sources
	Slide 41: Development of Enterprise Tools
	Slide 42: Water Loss Audit
	Slide 43
	Slide 44
	Slide 45: DMA Water Loss Mass Balance
	Slide 46: Draft Water Loss Dashboard
	Slide 47
	Slide 48: Technologies
	Slide 49: Solution vs Technology
	Slide 50: Nesting of Solutions
	Slide 51: Continuous vs Surveys
	Slide 52
	Slide 53: Leakage Emissions Initiative
	Slide 54: Animal Agriculture = Aha Moment!
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59

