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New York City Department of Environmental Protection (DEP) N_,'!F

Protection

New York City Department of
Environmental Protection

Serves 9 million people
Annual revenue: ~$3.7 billion
Annual operational expense: ~$1.35 billion

Supplies 1 billion gallons of water per day
19 storage reservoirs, 3 controlled lakes

295 miles of aqueduct and tunnels, 7,000 miles of
water mains, 109,000 hydrants

ST0Z/8/0T

Treats 1.3 billion gallons of wastewater per day
14 In-city treatment plants; 8 upstate plants

7,500 miles of sewers

96 pump stations

148,000 catch basins
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OpX program in New York City DEP — The Best Always Do Better NYC

Emvironmantal
Protection

Innovative contract to blend the talents of public & private
sectors to improve quality, reduce costs and stabilize rates.
Incorporate best practices without outsourcing or privatization.

Phase 1 (6 months) Phase 2 (4 years)

Nov 2011 — May 2012 Jul 2012 — Jun 2016

* Operational * Implementation of
diagnostic across ~80 initiatives across
DEP’s facilities and the entire agency
back-office « Efficiency savings and

* Identification of >100 revenue generation ]
potential savings « Performance-based
Initiative contract between DEP

* Implementation of and Veolia — stake in

quick-wins outcomes




The OpX program has achieved annual savings and additional NVYC

Emvironmantal

revenue worth $83.1 million per year Erotcsion

2 Implemented

Planned
Impact ($ millions p.a.) -

« Large meter replacement
program

Additional revenue 14.8 52.8

» Process optimization, work
efficiency, procurement, energy
management etc.

Cost savings

ST0Z/8/0T

Program Total 98.2
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NYC Department of Environmental Protection has enacted the lowest N

water rate increase in 15 years Enarersees

The OpX program and other DEP
Initiatives, which aim to
aggressively improve cash flow and
reduce costs, have helped minimize %%

recent rate increases 12.90% 12.90%
11.50% OpX & Other DEP
§ Programs
3} 9.40% A
B [ \
IS 7.50%
x 7.00%
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6.50%
550% 5.50% 5.60%
0,
3.00% 3.00% I ‘°’I‘°’5/0 2.97%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fiscal Year
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NYC DEP — Bureau of Customer Service W_MF

Protection

AMR transmitter

New York City Department of
Environmental Protection —
Bureau of Customer Services

835,000 customers
Revenue of ~$3.7 billion per year
~70,000 “large” meters (2" and larger)

Daily usage for June 2012

>97% of meters connected to AMI
| AMI rolled out in NYC since 2009
_, ‘ Number of estimated bills has dropped by
a a over 82%

My DEP Account

ST0Z/8/0T
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The objective of the OpX Large Meter Initiative is to sustainably NVYC

Improve DEP’s Bureau of Customer Service revenue collection Protecion

Comprehensive
meter management

One-time meter
replacement program

Objectives * Minimize the under-recording of * “Sustain the gain” — maintain a
consumption due to meter high-performing meter population
Inaccuracies so customers are and performance improvements

billed equitably and fairly, thereby
optimizing DEP’s revenue collection
and minimizing revenue erosion

Approach * Collect data to understand how * I[mplement meter management
meters are performing and how best practices
customers use water e Launch ongoing testing programs,

* |dentify and replace a population of key account management, and
inaccurate large meters, prioritized advanced data analytics,
by expected payback period streamline processes, and improve
performance
~3 years Ongoing
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To improve revenue collection, data from various elements is NVYC

required Enronmenta

= The first step towards
Customer Service improving revenue
management is a targeted
meter replacement that
corrects and prevents revenue
Water erosion, i.e. focus on the middle
consumption - and expand outwards

Meters ' = By combining data collected
from each element, smart and
predictive analytics can be used
to execute a comprehensive
Operations targeted meter replacement
plan and verify impact

ST0Z/8/0T

Water Resource Management

Smart City
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Data logging helped quantify how much water loss was

occurring due to measured meter inaccuracy

Customer Service

Data logging measures

. the ra_tes of flow through
consumption a particular meter or
pipe over a certain time
period

Meters

ST0Z/8/0T

Operations

Water Resource Management

Smart City
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Q Data logging was performed using three different technologies m

Pulse loggers

In-situ flow rate
logging at 10-
second intervals
Meter accuracy
Issues
Electro-mechanical
interference

Ultrasonic data loggers Innov8 register heads

il i

R i_l; sl'll ' N |
L '%E:’-‘ﬁﬂ;z;ﬁiiéa&;}asmfgfx;eé"fl*,-!& MU e M Y

* In-situ flow rate logging at * |n-situ flow rate logging at
10-second intervals 1-minute intervals

= Results independent of * Register head with built-in
meter performance logging capability

= Set before or after meter — * New meters to avoid
sufficient straight pipe & no accuracy issues
Pipe wrappings = Remote collection of logging

data to limit customer
disturbance
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Emvironmantal

selected building types — Voluntary program, but good cooperation e

Q 159 logging profiles were collected for residential, office, and NVYC

4" Compound Meter Residential Logging Profile Example

AWWA Standard for 4”
compound is 300 GPM! for
maximum continuous duty &
600 GPM for max safe
operating capacity.

Logging profile —indicates 46%
the percentage of total
consumption per flow range

Used for:

= Optimizing meter
selection guidelines

= Calculating revenue yield

= Researching rightsizing

The peak
flow for this
account was
74 GPM

% of Consumption

ST0Z/8/0T

0% 0% 0%

0% 0% 0% 0%

0.5 0.8 1.7 3.0 4.0 15.0 25.0 40.0 80.0 160.0 250.0

0-06 06-12 12-24 24-35 35-95 95-20 20-325 325-60 60-120 120-205 205-375

Flow Point & Range (GPM)

1GPM - Gallons per minute Proprietary and Confidential — For Internal Review and Comment Only 10



We analyzed results for observed peak flow rates (the worst

case for pressure loss)

140 2" accounts 3” accounts 4” accounts
Max. safe operating capacity Max. safe operating capacity Max. safe operating capacity
of available 1.5” meters: of available 2" meters: of available 3" meters:

120 | - PD=100GPM - SJ=165GPM - SJ 9245 GPM
- SJ=105GPM - T=260GPM - T=650GPM
- T=200GPM - Mag =220 GPM - Mag|= 550 GPM

100 || - Mag =220 GPM

80 -
60 -
40 - ‘
I
20 -
| | | |
0
2" Residential 2" Other 3" Residential 3" Other 4" Residential 4" Other
(23 logs) (8 logs) (20 logs) (5 logs) (19 logs) (3 logs)
Key findings:

Many existing meters are oversized for the actual peak flow demands placed on them.

Legend:
Max

Q3
Median

Q1
Min

ST0Z/8/0T

Average usage rates tend to be at flows much less than the peak flow. Such average flow rates occur at levels that have

minimal pressure loss.

Pressure relationships in real world settings such as buildings with old plumbing can complicate issues further
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QMeter data is used to identify how meters are performing

Customer Service = Meter accuracy tests
were conducted to
determine the

performance of various
Water characteristics of meters
consumption

M = Optimal method for
testing meters is to use
a “best in class” meter
testing facility

ST0Z/8/0T

Operations

Water Resource Management

Smart City
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Running a “best in class” meter testing facility requires clearly NVYC

defined and well documented processes Protecton

Bench
Operations &
Maintenance

Vision for DEP’s
meter test facility

Training &
Continuous
Improvement

* Be the best at
what we do and
set the standard
for meter testing
in the US

Best In Class

Data
Management
& Reporting

Health &

* |nspire trust and Safety

confidence of all
customers and
other stake-
holders

Bench
Certification

* Produce
accurate and
repeatable test

results that stand Immediate Priorities Longer term topics :
up to. outside  Testing protocols and bench * Recurring bench calibration and
scrutiny setups for all meter types & sizes bench validation
* Operate with a
high level of » Quality control checklists and » Data management, data storage,
consistency processes and standard data analysis
based on robust
processes and » Improved IT setup and better * Inventory management and
bullet-proof SOPs lifting equipment optimal test planning
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As aresult, testing productivity increases and testing quality NVYC

Improves

B invalid Test

Number of tests per month B Valid Test

—————————————— 301--

512
495 451
383
__ _ __333_
258 14 2
24
331
CI 234 2

Jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13 Sep-13 Oct-13 Nov-13 Dec-13 Jan-14

Percentage of invalid tests

ST0Z/8/0T

9.3% . L
7 9t Systematic procedures significantly reduced operator errors. Most errors
/\ 6.7% now are due to equipment issues such as valve closing prematurely.
4.7%

2.6% 20% 2.1%

1.8% 4 304 0.6 1.8% 150k 1.5%
. 0

Jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13 Sep-13 Oct-13 Nov-13 Dec-13 Jan-14
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As of 8/3/15, DEP has tested the accuracy of over 11,000 large

meters

Tests by type Tests by size

13,753 13,753
1.5 |1,444

Displacement |5,522

2 16,681
Co.mpound 3.533
Single Jet\
Turb;]ne\ 2 366
Ot ?r\ 940
Electronic\\( 1 308} 84 Other [1 307129
Tests by age §
9,735

115 ————]

1-5yrs  6-10yrs 11-15yrs 16-20 yrs Older/ NA
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Emvironmantal

yield (non-revenue water) for each tested meter Protoction

O Logging profiles combined with meter test results are used to calculate NN

Calculating yield requires two steps

B LOGGING

—0—-METER ACCURACY TEST RESULT 96% 98% 99% 99%
(o]

93% :95%“ 95% PA PY
i ®

88% — °

STEP 2: All of the
calculated values are then
added together, providing YIELD / NRW

64% - %
STEP 1: Each accuracy : i one value, the yield (non- 5%

point is multiplied by it's: revenue water)

corresponding logging

percentage, e.g. -46%:

95% x 46% = 44% — 40%

ACCOUNTED s
209 WATER
59 8%

0% 0% 0% 0% 7 . 0% 0% 0%
Cos o | 17 | 3 | 4 | 15 | 25 | 4 | s | 160 | 250 |

‘ 0-06 ‘ 0.6-1.2 ‘ 12-24 ‘ 2.4-35 ‘ 35-9.5 ‘ 9.5-20 ‘ 20-325 ‘ 32.5-60‘ 60 - 120 ‘120-205‘205-375‘

Flow Point & Range (GPM?)
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The yield from each meter is analyzed to determine clusters of
poor performing meters

An algorithm is used to develop the most statistically relevant groupings based

on various characteristics

Total sample
Avg. yield=17%
n=3,741

By incorporating yield, utility
rates, labor, and meter prices,
an expected payback period

Cluster 1
Avg. yield=32%
n=521

* All meters >18 years

Compound

<18 years

can be calculated for each

meter

Displacement,

Turbine

Cluster 2
Avg. yield=24%
n=560

Cluster 3
Avg. yield=17%
n=865

Cluster 5
Avg. yield=11%
n=547

Proprietary and Confidential — For Internal Review and Comment Only 17

Cluster 6
Avg. yield=9%
n=818

—>

Cluster 7
Avg. yield=2%
n=185

<18 years
Compound
Brand D or Brand C

<18 years
Compound
Brand B

12-17 years
Displacement or Turbine
Brand B, Brand C

12-17 years
Displacement or Turbine
Brand D, Brand E

<12 years
Displacement or Turbine
Brand B, Brand D

<12 years
Displacement or Turbine
Brand A, Brand C

ST0Z/8/0T



Among other things, AMl is used to verify the impact of the NVYC

Large Meter Initiative Environmenta

Customer Service

Analyzing AMI/AMR
Water data allows us to
consumption : i
quantify the impact of

Meters program and identify
potential issues

ST0Z/8/0T

Operations

Water Resource Management

Smart City
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One way AMR/AMI data can be used to measure the progress of

the program is to quantify the decrease in non-revenue water

B Unrecorded Consumption
I Billed Consumption

1,000 1,000 1,000 1,000 1,000 1,000

100 A targeted one
time meter
replacement
program’s goal is
to narrow the gap
between actual
consumption and
billed
consumption as
much as possible
as quickly as
possible by
targeting the
worst performing
meters

200 150 125

Simplified
Example (all

metered
consumption)

ST0Z/8/0T

2011 2012 2013 2014 2015 2016
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O Operation data is used to improve know-how and processes M

Protection

Customer Service

= QOperations data was
reviewed to identify

Water areas for improvement
consumption

Meters = QOperations includes
everything from people
to tools

ST0Z/8/0T

Operations

Water Resource Management

Smart City
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Q The governing principles for operations and sustaining the gain INV&

People

— =

Processes

— =

Tools

I
Protection

Every customer is treated fairly; payment equity is the guiding principle

Clearly defined roles and responsibilities and defined escalation
protocols

Transparent flow of information between departments and within
departments

Clearly defined processes and procedures to optimize deployment of
resources

Approach based on continuous improvement cycle (“Plan-Do-Check-
Act”)

Processes that optimize effort and reduce redundancies

Applications built around intuitive systems and tools
System functionality that optimizes effort
Comprehensive and clear management reports

Proprietary and Confidential — For Internal Review and Comment Only 21
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Training utility staff on new processes is critical for transferring NN

Emvironmantal

know-how and maintaining the course after the program Prtacion

PEOPLE

- Mindsets
- Capabilities

ST0Z/8/0T
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Streamlined and defined processes increase productivity and

reduce bottlenecks

High level

process map I |
pr————— s e L

1 Preventative

|
| [
I Replacment : :
I
= Completed I
| N Stock Work Order = m . I I
I e . = . Replacement | Work Order ‘| Inspections = Payment I
I Monitoring Creation [Comirscair=) p . I |
I Corrective : ontractors rocessing : |
| Replacement I I :
| I I I
! | e o e e i
b e |
3
2
2
. Continuous Hardware
Col t
A:;;{:“ - Account |4 Data Change
Monitoring Monitoring
Key Accounts
MTF &
Sampling
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Improved tools allowed project team to manage the program & NVYC
make data driven decision Enviroomental

Cumulative Progress — 10/19/2013

Cumulative Progress

Op Target

, .| Tracking against
. = = | monthly targets

igug ,,,,a.uo ;
Tools / Data / Dashboards - B
18430691 )
11 lﬂ: - %I” OpX WO Production = = Co Target —Gr-“i'.l.
= Ambitious monthly ramp-up and E I““ I I o \
prOdUCtlon plan aaaaaaaaaaaaaaaaaaaaaaaaaa r mzo.;l:"qf ;: @:‘:l.@\;,ﬁ i A »;"»f rad o"‘ o o
= Weekly tracking system and Weekly WO |z —
management dashboards tracking |*
* Production forecasts for contractor
and inventory management and for i T LTI TR T T
financial reporting e e s
= Work order database management e v

New Meter Installs from July 15t Ons70

system
Tracking

‘ contractor

o compliance with

meter selection

I III guidelines

.l I |__
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Putting it all together, the Large Meter replacement program is NVYC

Emvironmantal

scheduled to replace 26,000 large meters in under 3 years Proacion

I Actuals (as of August)
— Target

26,000
One of the largest 25,097

programs of its kind
worldwide

Number of

replacements
(cumulative)

J F AMJIJASONDIJIJFMAM JJASONDJFMAMIJAS

2013 2014 2015
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