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MWRA IS A REGIONAL WATER AND
WASTEWATER WHOLESALER

* MWRA provides wholesale water and wastewater services to over 2.5 million customers in
61 communities

* On average, MWRA delivers an average of 200 million gallons per day to its water
customers, with a peak demand of 350 million gallons

* MWRA collects and treats an average of 350 million gallons of wastewater per day, with a
peak capacity of 1.2 billion gallons




MWRA Water System Overview

MWRA Quick Facts:

* 150 miles of tunnel and
300 miles of pipe

e 11 storage tanks and 10
pump stations

* 890,000 households and ¥2
5500 businesses '

* 63 local storage tanks

 No Retail Connections



CURRENT WATER SUPPLY TO BOSTON
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BOSTON’S WATER DISTRIBUTION
SYSTEM

* Five pressure zones 60 psi-112 psi

- Supplied from 29 metered locations

« 1011 miles of pipe from 4 inch to 48 inch
« Approximately 18214 valves

* 13,618 hydrants

» 90,000 Accounts

Pressure Zone Feet |Miles
High Pressure Fire System 87,870 12
Northern High 25,478 5
Northern Low 470,427 89
Southern Extra High 425,248 81
Southern High 2,956,110| 560
Southern Low 1,371,429 260
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Water Main Breaks 1992 - 2014

by Year of Break
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Boston's Water Consumption Trend
1977 - 2014
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Boston Water Use 1900-2014
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CURRENT WATER MANAGEMENT

« Active Asset Management of Physical Plant
- MWRA Water Quality Monitoring (Supply)

* Master Metering and Alarms

« AMI

- Leak detection



MWRA Monitoring System
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Baseline Characterization - Source

Water

Quabbin Reservoir
Swift River

412 billion gallons

Wachusett Reservoir
Nashua River
Quinapoxet River
Stillwater River
65 billion gallons

/=

Quabbin-Reservoir (Winsor

' Dam)
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Baseline Characterization -
Treatment

John J. Carroll Water Treatment Plant — Marlborough, MA
Serving Metro West and Metro Boston Communities
Treatment

— Ozone

— Sodium Bisulfite

—. UV

— Sodium Hypochlorite
— Hydrofluorosilicic Acid
— Sodium Carbonate

— Agqueous Ammonia

— Carbon Dioxide




Infrastructure Concerns for the Monitoring Space

— Environmental Controls
Heating and Cooling

— Utilities

Power

Communication ' Arlin;ton Covered
— Test Stream Reservoir

Proximity to feed source
Feed and return lines

Drain
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Alarming Strat
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2014 Actionable Alarms By Cause
Collect Alarm Data y

M Turbidity Related Service Required - Pump Failure
M Service Required - Routine Maintenance M Service Required - Auto Brush Failure

M Service Required - Software Related Hydraulic Event

C r|te rl a M Service Artifact

0%

Location/Type

) 17%
Duration

Cause
Grouping
* Sensitivity
* Condition limits

e Duration of
condition



MASTER METER MONITORING
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AUTOMATED METERING READING

SYSTEM

System operating successfully for over 12 years

20,000 residential/commercial meters

Four reads per day for each meter - 99% accuracy

Updating system to obtain hourly readings

Transmits over a secured FCC licensed frequency

Reduced calls to Customer Service

Customer Service Calls

22,123

A4 _dB Y

1999-2000

74% Reduction in

2007-2008




PROACTIVE CUSTOMER SERVICE

e Collected data used to support analyses for:

Daily Consumption Review - High/Low usage

Consumption Analysis — Trends/Patterns — Failing Meters

Anomalies - Theft/Broken Meters

Leak Detection

Customer Service - Web

@ Boston Water and
S C issi

&~ Boston Water and
= e
w® Sewer Commission

r and Sewer Commission




Data Collection Units (DCU) Locations

e 42 DCUs

e Boston School
Department

e Non-School Locations
e EDIC

e | Ashburton Place
e Boston University




ACCOUNT INFORMATION ON

e Enable customers
e Consumption data by

area

@& Boston Water and
v Sewer Commission

980 Harrison Ave. Boston, MA 02119

Thomas M. Menino, Mayor

About BWSC ~

@& Boston Water and
Sewer Commission

980 Harrison Ave. Boston, MA 02119

About BWSC ~
1)
Quick Links

Customer Service

Vincent G. Mannering, Executive Director

(o)
Quick Links

Change of Ownership
Your Account

Lien Certificate

FAQs

Forms and Permits

General Service Application
Hydrant Meter

Dewatering

New Construction
Programs

Sewer Lateral

Leak Up To Owner

Lead Service Replacement
Currents Newsletter

Hours of Operation
Location & Directions
Proposals and Bids
Departments

Report a Problem
Water Quality Report

Customer Service v Community Outreach v Projects v Doing Business v  Regulati =
Change of Ownership
» Customer Service » Your Account » Current Bill Your Account
Lien Certificate
Your Account o

General Service Application
Hydrant Meter

Dewatering

New Construction

Recent
Transactions

Daily Monthly
Consumption Consumption

Transaction

Previous Bill
History

Click to

Boston Water and Sewer Commission

Sewer Lateral
§ 980 Harrison Ave., Boston, Massachusetts 02119-2540

Leak Up To Owner
Lead Service Replacement

FOR SERVICE TO Currents Newsletter

ACCOUNT NUMBER)] _ BILLING DATE CURRENT BILLED METER READING

DOUBLE EIGHT CONDOMINIUM A330C 170421000 11/27/2012 201018 =
Pt g Hours of Operation

S - METERNUMBER | BILLING PERIOD J PREVIOUS BILLED METER READING cu " " i
BOSTOR; M2 b2 12676228 Location & Directions

04002750

188233
Proposals and Bids

i Departments
Report a Problem
Water Quality Report

PAYMENTS AND ADJUSTMENTS:
11/02/12 ONLINE PAYMENT
11/27/12  PREVIOUS BALANCE
CURRENT CHARGES FOR THE ELEVENTH BILL OF 2012

WATER

SENER
TOTAL CURRENT CHARGES
PLEASE PAY TOTAL AMOUNT

s0.00

$287.60
$287.60

SPECIAL MESSAGES
LOCATE THE MAIN WATER SHUT OFF VALVE IN YOUR HOME AND MARK IT FOR QUICK IDENTIFICATION. LEARN !
TURN IT OFF, AND EDUCATE OTHERS IN YOUR HOUSEHOLD.
YOUR METER IS SCHEDULED TO EE READ DAILY BY AN AUTOMATIC METER READING

TEM.

CURRENT CONSUMPTION CONSUMPTION HISTORY

Reading Date Reading Pravious Year
11/08/12 201018 2 2180 21
1n/nas12 108722 ocT 12 2727 2108 AFR 12 2088 2277

Thomas M. Menino, Mayor

Customer Service v

Forms and Permits

Programs

Vincent G. Mannering, E

Community Outreach v Projects ~

» Customer Service » Your Account » Daily Consumption

_ﬂm“

Doing Business v  Regulations December 3, 2012

CUSTOMER LOGIN

Your Account

Account Number

Access Number

Recent Gurant B Daily Monthly Transaction
Transactions Consumption  Consumption History
DOUBLE EIGHT CONDOMINIUM ASSOC Need help logging in?
16 GRAY ST
BOSTON, MA 02116-6226 ACCOUNT NUMBER: 170421000
Da ©, ptic PUBLIC NOTICES &
I PUBLIC
¥ Rates for 2013
- I Public Hearing Dec 3 Proposed
! Capital
w £ = n—-—
§ Water Main Flushing in
£ 50
25 e List of Bonded Contractors
o Commission's Renewed
%’ o % ,,/’ 5 ,’,’ % %a ,’ % Commitment to Boston Harbor
% e%, %’ Storm Drain and CSO Outfall
Inspections Citywide

< Previous 30 days

CUSTOMER ALERT: Water Line
Repair Notice

Account Numb: Meter Numbe! Read Date Reading Consumption
Customer Safety Alert
170421000 04002750 11/30/2012 | 202656 57
170421000 04002750 11/29/2012 202599 71
170421000 04002750 11/28/2012 | 202528 68 DID YOU KNOW?




Current Upgrade

More accurate data - From 4 reads to 24 reads/day

Two-way communication

Switch from cellular to WiFi protocol

Improved analysis of data

More robust reporting - Better customer service



LEAK SURVEILLANCE




IDENTIFY SOURCES OF LOST REVENUES

e Leaks

e Under-registering meters
e Theft

e Non-metered accounts

e Non-metered construction flushing
e Construction bypass

e Un-permitted street sweepers

e Other unaccounted-for water

evenue
93.2%



6 full fime personnel
3 additional as needed

Required to survey
entire system every 2
years

BWSC Engineering Services
Leak Detection Totals By Year

Number of Leaks Miles of Main
YEAR Detected Surveyed
2004 273 683
2005 180 815
2006 197 985
2007 194 809
2008 167 672
2009 231 841
2010 252 994
2011 187 776
2012 274 753
Total: 1,955 7,328




ZONESCAN

Permanent

Pinpoints location
Drive-by reading
Scalable to fixed radio

¥ ZoneScan-610 Correlating radio logger

find.more.leaks™ ° UTERMAN N

wdc

S

Legend

Zonescan 2015 =

can Loggers




SMARTER LEAK DETECTION METHODS

NEEDED
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WHAT PROBLEMS ARE WE SOLVING?

(AND AT WHAT COST?)

Low Water Main Break Frequency
Unaccounted for water - 8%

No pumping costs

No tanks

No Pressure problems

Minimum water quality complaints



WHAT NEXT ?

* Install water quality monitoring system within
Distribution system

» Simple, noise limited

* Install distribution leak monitors; integrate with
master meters, DMA meters, Customer meter data

- Challenge — Cost Effective, Avoid Data Overload,
Useful, Sustainable



The three pillars of Smart Water Metworks:

« |[nformation: making full use of all data produced by a water utility
* |ntegration: utilizing current IT systems to maximize previous investments

* [nnovation: having the flexibility to meet future challenges

Goals for smart Water Grid

Achive the water of intelligent information service and solve the temporal water supply
imbalances by applying a low-power highly reliable wired and wireless communication
techonolcgies to address reginal water managemnet facility, AMI system and Water
Information Management S/\W.

i Water information network
of intelligent
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GOAL

“Everything should lbbe made
as simple as possible.
But not simpler.”

Albert Einstein




Wicked Smart Cly
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