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Minneapolis Water Overview



City of Minneapolis

* Largest city In the state of Minnesota —
population of 410,939.

* 2nd largest economic center in the
Midwest, behind Chicago.

* Located on both sides of the Mississippi
RIver.

* Once the world's flour milling capital and
a hub for timber.

* Abundantly rich with water — 20 lakes,
creeks, waterfalls, and wetlands.




1867

Minneapolis City Council authorizes the
establishment of the Minneapolis Water Works,
which initially supports the Fire Department

1872

The City's first drinking water pump
station i1s built at St. Anthony Falls.

Mississippl River water is pumped
directly into distribution

Pump Station 1

Minneapolis is the first Minnesota city with public drinking water
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Minneapolis Water Works

Production

Source Water Mississippl River « 3 Pump Stations

Two Treatment Plants

8 Pump Stations

Max Capacity 180 MGD
Average Capacity 60 MGD

2017 Total Production 20.3
Billion Gallons

] Minneapolis:
i) 150 Years of Growth

Distribution

3 Pressure Zones
102,000 Water Meters
8,04 Hydrants

1,019 Miles of Ppe
17,563 Manholes
17,817 Valves




Customer Base - Water Sales by Volume

¢ 400/0 RGSldeﬂtlal Minneapolis + Saint Paul

* 38% Institutional, commercial and industrial customers

* 22% Wholesale customers — 7 Municipalities

LUNIVERSITY OF MINNESOTA
MEDICAL CENTER
88 FAIRVIEW

TARGET

U9 FIELD
Mbankstadium ,ﬁl

BLOOMINGTON
MINNESOTA
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PART 2
Previous Metering Systems



REPORT REGISTRAR OF WATER WORKS I\/Ietering |\/| atters
MINNEAPOLIS, MINNESOTA, January 1, 1906

For instance, the total amount of water pumped during —

1903 WS+ veeeeeeeeeeeeereeeessseesesesseeeeesneesss 1:467,840,050 Gallons ACCOUﬂtabi“ty Still Relevant
1904 WaS..eiieisrrsrsssssssssssssssssssssssssssssnssess 0,723,171,240 Gallons
1908 WaS.eeiieiieierrsernessssssssnssssassnnsensenssess 0,112,268,305 Gallons ° Amou nt Of Water pumped

Or the daily average amount pumped in round figures — between ‘I 903 and ‘I 905
1903, iiiiiiiciiiisscscsessssssnssessssssssesesss 20,439,000 Gallons h o
1904....eeeeeeeeeieiieeeeaseereeeenseeeeeeeeaneneeee. 18,369,000 Gallons dropped by 1.3 billion gallons
19058, iiiiiiriiiiissscisscssncssssnsessnasssenes. 10,743,000 Gallons ) due Iﬂ |ar—ge part -tO IﬂCI'eaSIﬂg

metered consumption.

"While the saving in amount pumped is due partly to -
these causes, it cannot be denied that a large part of the ° PeOple are more conscious of
saving was due to the increased use of meters, as only usage when metered (e.g.,

1/3 of the taps were metered in 1903, while over 1/2 are Community Gardens).

now metered in 1905."




Meter Reading — Old School

Prior to 1992 — door-to-door reading

* Cycled through City (over 100,000
accounts) every 3 months

* Keys to some homes

 Read success rate of <50%




Meter Reading — Second Generation

* 1990's — MIU using land line telephones
- 6,000 still In service

e Late 1990s — The decline of the land line.

ERT via vehicle mounted data collector
— 96,000 In service

e Read Success Rate 1s 99.2%
(combined MIU and ERT)

* Reads collected monthly

MIU — Meter Intertace Unit
ERT — Encoder Recelve Transmit



Meter Reading — The Next Generation
AMI —

Residential Meters are 25 years old and are scheduled for
replacement

Upgrading meter communication system to fixed network in
conjunction with meter replacements

Hourly reads will be available through customer engagement

portal. Portal will also have videos for troubleshooting problems

Aclara is the selected vendor for implementation Aclara ©
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AMI Project Implementation
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AMI Project Includes Feasibility Study, System
Requirements and Implementation

Feasibility Study
» Business Case System Requirements
LIy Benells -« pefine system Functions

* Leverage City Infrastructure
* Integrate with CIS
* RFI/RFP — 6 Vendors

* Prepare Workforce
* Customer Outreach
* Advanced Capabllities

2015 2016 2017 2018-2021




Feasibility Study Identified Key Needs and Benefits

e Customer Interactions

- Leak Alerts and Backflow Detection
- Remote Turn Off/On

* Metering and Billing Efficiency
- Replace Falling Phone-Based Reads
- Eliminate Special Readings (Final/New Customer)

 Transition to In-House Installation
- Contractor Initial 45% Install
- City Install Flexibility — Winter Season Over 3-5 Years



AMI System Leverages City Infrastructure

* Fixed Network Design
— Co-locate Data Collectors on City WiFI Poles/Buildings Where
Possible
- "Back-Haul" Data on Wi-Fi Backbone and Cellular

* Vendor "Cloud-Based” (SaaS) for AMI Head-End
- Lower Total Cost of Ownership
- Security and Reliability with Hosted Solution
- City Owns AMI Meter Data

* [Integration With Existing CIS
- Meter Reads (MDM) for Billing Data Synchronization
— Customer Data Transfer AMI-Meter Exchange Scheduling



Data Collector
Locations Leverage City
Light Poles and Wi-Fi Back-

Haul
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AMI Integration With Existing CIS for Data Transfer

Meter Management to AMI Analytics
(System Diagram)

—_—

A

. Cloud/Saas/Local ™
) - :G—ﬂ—")

AMI Head End

» Consumption

v . .
L SO T ) Customer Portal ® Analytics
= b, ® Leak Alerts
E; 0:;{.0 » Efficient Usage Recommendations
Ll '
ol Network . s
% - C:e"ular — . Meter Data Management Billing Dat .
( - = Fixed Area J System (MDMS) iling Data > = Billing
= Systemn Analytics
# District Metering @
T
o
Data Collector (DCU) =
= Instant Meter Reads E
% Mobile Work Force
s Management (MWFM)
o
= -
(7] Register
-
()

Water Meter
with Remote Soft Shut-Off Option
(Simple or Compound Meter, i.e., 1 or 2 Registers)



AMI Enables Workforce Changes

* Entry into over 100,000 homes for AMI Installation

* 45% Contractor
*  55% City — plus future capability

* Develop cross-functional staff to address meter
shop retirements — consolidate job titles

* Shift summer peak distribution workforce to winter
re-deployment for AMI/meter installation



Added Workforce Flexibility

Align workforce
assignments with two main
functions:

 Asset-Based Services

e (Customer Account
Services

Seasonal flexibility of
workforce assignments

Superintendent

General Foreman
Water Distribution

Water Distribution

Assistant Supt.
Water Distribution

Coordinator
Plans and Scheduling
Water Distribution

Repair Coordinator

Dispatch/Work Order
Support

Operations
Support

Water Distribution Operations
Senior Distribution System Operators
Water Distribution System Operators
Metal Fabrication Welding Specialist

Public Works Service Worker |
Public Works Worker 1l
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Added Workforce Flexibility

¢ Al | g n WO rkfo rce | Water Distribution
General Foreman l

assignments with two main | wateristisution | water Dsribuion

Coordinator

fu n C.t | O n S Asset- Plans and Scheduling

Based

Services Water Distribution

Field Supervisors Repair Coordinator

Water Distribution |
Dispatch/Work Order
Support

Asset-Based Services

e (Customer Account ® Operations

* Maintenance

SerV|CeS * Repair Operations

» Replacement Support

. I Water Distribution Operations
¢ S ea S O n a | fl eX I b | | |ty Of Senior Distribution System Operators
Water Distribution System Operators

WO rkfo Fce ass | g NMen t S Metal Fabrication Welding Specialist

Public Works Service Worker |
Public Works Worker 1l
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Added Workforce Flexibility

 Align workforce
assignments with two
main functions:

« (Customer Account
Services

«  Seasonal flexibility of
workforce assignments

Superintendent

General Foreman
Water Distribution

Asset-
Based
Services

Field Supervisors
Water Distribution

Asset-Based Services

s Operations
* Maintenance
s Repair

= Replacement

Water Distribution

Coordinator
Plans and Scheduling

Assistant Supt.
Water Distribution

Water Distribution
Repair Coordinator

Customer
Account
Services

Dispatch/Work Order
Support

Supervisor Meter

Services

Operations
Support

Water Meter

Operations Specialists

Customer Account Services
= \Water Service Turn Off/On

Water Distribution Operations

Senior Distribution System Operators
Water Distribution System Operators
Metal Fabrication Welding Specialist

Public Works Service Worker |
Public Works Worker 1l

# Tap Installation/Discontinuation
# Stop Box / Service Repairs




Phasing of Workforce Changes

Workforce Utilization

Align workday along
business lines:

. Asset based work
(system operation &
maintenance/ Maximo)

. Customer account
services (meters, water
service turn off, etc.)

' Target Timeline




Phasing of Workforce Changes

Co-Locate
Workforce Utilization
Align workday along Collaborate, replace
business lines: meters citywide,

. Asset based work incorporate the use of
(system operation & mobile technology
maintenance/ Maximo) across Water

. Customer account Distribution for
services (meters, water everyday work.
service turn off, etc.)

Phase 2
Target Timeline

Summer 2018 Fall 2018



Phasing of Workforce Changes

Co-Locate
Water Distribution
Workforce Utilization Professionalism
Align workday along Collaborate, replace Align Distribution-wide
business lines: meters citywide, training and Water
. Asset based work incorporate the use of Supply System Operator
(system operation & mobile technology licensure.
maintenance/ Maximo) across Water
« Customer account Distribution for
services (meters, water everyday work.
service turn off, etc.)

Phase 2
Target Timeline

Summer 2018 Fall 2018 Fall 2018



Phasing of Workforce Changes

Co-Locate Excel
Water Distribution
Workforce Utilization Professionalism
Align workday along Collaborate, replace Align Distribution-wide Optimize for well
business lines: meters citywide, training and Water maintained Water
. Asset based work incorporate the use of Supply System Operator Distribution
(system operation & mobile technology licensure. infrastructure and
maintenance/ Maximo) across Water outstanding customer
. Customer account Distribution for service.
services (meters, water everyday work.
service turn off, etc.)

Phase 2 Phase 4
Target Timeline



Customer Outreach - Community Relations

AMI Meter Cy - City of Minneapol

* Implementation phased by billing cycle not
meter reading route
* Equalizes billing cycles — revenue stream
* Distributes CSR load — customer response

e Qutreach Sequence

* Letter #1 - Coming to your neighborhood soon
*  Community meeting — what/why we are doing
e} * Letter #2 - Make an appointment
* Letter # 3-4 - Increasingly more direct
* Letter #5 - Water shut off notice
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Customer Outreach - Non-English Speaking

Language Spoken At Home

#1

Percentage of the total population living in households in which a

given language is spoken at home.
Scope: population of Minnesota and Minneapolis

- Minneapolis

Spanish

African

Hmong

Chinese

French

German

Arabic

Vietnamese

Other Asian

Russian

Hindi

Korean

Laotian

Japanese
Scandinavian

Other Native Ameri...
Italian

Portuguese

Other Indo-European

Count | number of people speaking given language at home
! Amharic, lbo, Twi, Yoruba, Bantu, Swahili, Somai
£ Danish, Norwegian, Swedish

=== Minnesota
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Count

301k
15.8k
7.674
2,745
2,377
1,628
1,317
1,200
1,053
851
831
790
765
754
642
608
518
473
434

3 Apache, Cherokee, Dakota, Pima, Yupik

15% (53,000 people) speak at home:
* Spanish
*  Somal
*  Hmong

City of Minneapolis Neighborhood and
Community Relations — Trusted Liaison
* Community gatherings

* Spanish, Somali, and Hmong radio
stations

* Translated literature



Remote Off/On For Customer Affordability & Equity

* Turn-Offs for Non-Payment
— Average 3,800 per year (4%)
— Statistical analysis - 691 accounts likely future nonpayment

* Provides Equity — Reduces Burden for Turn Off/On
— $50 for each = $100 for turn off/on
- Extra S75 if more than 3 days off (City health regulation)

* Pilot - Remote Shut Off/On (AMI Control Valve)
— Install with AMI for likely future nonpayment accounts
— Partial closure for health and safety




Future Meter Replacement Cycles To Be Based on
Performance Testing

* “Pulled" Meter Testing Will Determine Replacement Plans
- Defined “Statistically Significant” Sample for Meter Tests
- 25-30% of meters tested outside AWWA low flow standard
- AMI Data shows % of consumption at low flows with higher
resolution meters

* Future Meter Maintenance and Replacements
- Age vs Consumption vs Performance (accuracy)
- Water Main Conditions (Lined, Unlined)



* City-wide enterprise project links ‘ \&

property/parcel GIS location with addresses

* Separate project will convert water tap
records to geospatial data

Parcel centroid <
total demand

* With geospatial tap records and AMI,
hydraulic model becomes dynamic, with
demands assigned to the correct water i
main based on consumption patterns

* Work assignments for distribution and
meter functions based on flexible worker J
locations — not predefined "beats”

Correct assignment
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AMI Research



Current WRF Project Has Two Parallel Tracks to
Focus on AMI Data Analytics and Meter
Performance

QOther Systems Utility Metering Systems Research Project Objectives
(Advanced Metenng Infrastructure - AMI)

TRACK A - AMI Data
. » Understand apparent water losses using AM| data analysis - reduce non-revenue water
SCADA Systems ‘ I
and Ofh EE:S[EGHE Meter Data Analytlcs + Define condition-based meter maintenance practices and replacement cycles using AMI data analysis
» |Improve customer senice interactions

| [

Utility Billing _
(CIS) |> Meter Data Collection ‘

] ]

TRACK B - Meter Performance
SINGLE METERS 0,510 SN IRISIEN  « Understand meter performance and failure modes using AMI data
* Develop a meter performance index (or indices) using AMI data |




Example AMI Data Shows Meter Performance Issues

3" Compound: Neptune 31934724 Low Side/Total Flow Rate

1.8
([ ]

97% overall 1.6 °
accuracy in » %
operane Low-side vs Total
; Meter Flow

[any

® 2015
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Low Side Flow (cubic meters/hour)
o
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COT

o
()

2 2.5 3

Total Flow (cubic meters/hou)

| 96% | 104% Meter Accuracy
* Low-side Is stopping In some Intervals

* Does reading data indicate meter performance?




WRF Project Shows Use of AMI by Experienced
Utilities (>2 years of AMI Data)

43%

Customer Notification

57%

R R ——————————

100%

Meter Tampering

_ 86%
Incorrectly Sized Meters 14%

A ——————— &

o [ — 2 9%
Wt Loss At e 71

17%

Acoustic Leak Detection

83%

0% 10% 20% 30%  40% 50% 60% 70%  80% 90% 100%

M CURRENTLY USED m DESIRED
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PART 5
Conclusion



Minneapolis Water AMI Project Meets Unique
Needs With Current and Future Benefits

Replaces Aging Systems With New AMI Capabilities
_everages City's Infrastructure

Provides City Installation Flexibility for Seasonal Work Priority
Addresses Community Outreach and Customer Equity

Creates Basis for Improved Meter Replacement Cycles

Research Shows AMI Data Use for Future Minneapolis
Benefit
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QUESTIONS?

Celebrating
mnl » Marie Asgian " 5 O
mp‘s Superintendent of Water Distribution,
Minneapolis Water years of
Marie.Asgian@minneapolismn.gov water
excellence.
@ EMa * Terry Brueck .
Presi d ent an d C EO reliable, rzszt::csj::,agcognized
EMA, Inc. —

tbrueck@ema-inc.com :

Minneapoli?
Oty of Lakes

VVVVV
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