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Water System

vemana (46D

OHM

Approximately 485 miles of water main
Diameterrange: 6” to 36"
Agerange: 1920’s to present

Material: cast iron, ductile iron, HDPE,
concrete, and asbestoscement

Purchases water fromthe Great Lakes
Water Authority (GLWA)

Average Day 11
Maximum Day 21

Peak Hour 29
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GLWA System

e Newburgh Pump Station

e West Service Center

e Schoolcraft Pump Station

e West Chicago Pump Station

* Master Meter Feeds (8)
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Pressure Reducing
Valves (12)

OHM

PRV-01

PRV-02

PRV-03

PRV-04 & PRV-04B

PRV-05

PRV-06

PRV-07

PRV-10

PRV-11 & 11B
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Hydraulic Modeling History

2010 (update) 2018 (rebuild) 2021 (conversion)
l XD ..'l
s A Ealy)

WaterCAD H20MAP InfoWater InfoWater Pro
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Hydraulic Model Usage

e Water master planning/capital planning
e Water main permitting — basis of design
® Pressure checks

* Fire protection checks

e System optimization

® |SO help

e Emergency help

N
OHM 1

2018 Master Plan Model_ERP Modeling_V5 - Layers - ArcGIS Pro Map

View Edit Imagery Share InfoWater Pro ‘ Graphics pPC
[# Edit Domain  JR GIS Gateway 00 4 00 _-&\ g‘ E = %‘ [n ¢ [edit -
[?| Edit Selection ,® Locate Node F & = = tla e i A °s & Assign Meters
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Edit Domain Facility Analysis View Allocator n
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LV-14 Master Meter Emergency

e 2/22/2018 — GLWA pressure surge EB 1-96 at Middlebelt in Livonia
reopened after water main break

e | oss of LV-14 source City under boil water advisory

® Multiple WM breaks in city

e City wide boil water advisory

e EB I-96 closed

N

- —

s EXRee

LIVONIA, Mich. - Eastbound I-96 in Livonia has reopened after a water main break closed the freeway

Thursday evening.
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TRAFFIC
th
ished: February 22, 2018 10:43 pm

Tags: News, Traffic, Wayne County

Sign up for our Newslettors
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FEATURES

LIVE IN THE D ANN ARBOR WEATHER TRAFFIC NEWSLETTERS CONTACT US

EB 1-96 at Middlebelt in Livonia
reopened after water main break

City under boil water advisory
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LIVONIA, Mich, - Eastbound 1-96 in Livonia has reopened after a water main break c
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TRAFFIC

Amber Alnsworth
Published: February 22, 2018 10:43 pm

Tags: News, Traffic, Wayne County

Sign up for our Newslettors
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Failed valve in place.

EB 1-96 at Middlebelt in Livonia
reopened after water main break

City under boil water advisory
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LIVONIA, Mich, - Eastbound 1-96 in Livonia has reopened after a water main

EXHIBIT-A LV-14

STARK & SCHOOLCRAFT
CITY OF LIVONIA

19°'-9"

REINF. CONC—#y

Tel e e,

LLor e,

ATY OF LIVONIA O&M

‘AL PRESSURE LOSS

THRU METER
R TYPE [P.S.I. LOSS
URI 1 To 2
0
INE 4 — 6

ND MAINTENANCE
METER PIT DETAIL

NOT TO SCALE

LEGEND

TAG| QTY| DESCRIPTION SIZE

A |1 |MAG METER 24"
C 1 | WYE 247X20"
E | 1 |SINGER P.R.V. 20"
F | 2|TEE 207 %1
G | 2 | REDUCER 20""%1
H | 2 | GATE VALVE 16"
I | 1| SINGER P.R.V. 16"
J | 2| GATE VALVE 127
K | 2 | SINGER P.R.V. 12"
L | 3 | SLEEVES -




Reactive Response

o || Generalized

Communication

e City Wide Boil Water Advisory

e Social Media Updates

OHM

g Critical User
Impacts

Michigan Dairy: Production

Impacts

Medical Care Facilities

Hotels

...
.[X]; Consultant
=~ Contact

e Guidance

* Hydraulic Modeling Analysis
Recommendations
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AWIA 2018

e America’s Water Infrastructure Act (AWIA) Became Law: October 2018

EPA Requirement: Risk and Resilience Assessment (RRA) Must Be Prepared

o Deadline for certification: December 31,2020 (for population served between 50,000 and 99,999)
e Required Emergency Response Plan (ERP), 6 months after completing RRA

e Certify documents every 5 years
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Enhanced ERP

PROBABILITY OF FAILURE

1l 2 ) 4 m5

City Challenges

e Aging assets

e Effective communication

e Detailed operational guidance 073

o Emergencyand planned disruptions

* Inexperienced workers 41%
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Enhanced Emergency
Response Plan



Goals

Improve communication strategy

Understand and model potential service
disruption scenarios

Document service disruption scenarios

Educated inexperienced staff

N
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Critical Customers and Communication

8 Q N,
¥ 1 ;
UuJ
Understanding ALL Critical Communication
Customers and Their Improvement
Needs

Documented list of:
Contact name

Contact number
Contact email address

* Minimum pressure
requirements

OHM
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Enhanced ERP Modeling

e Emergency/Unplanned scenarios: max
day system demands

e Planned service disruption scenarios:
average day system demands

40+ Scenarios

OHM

Loss of Master
Meter Feeds

Loss of Key City

Facilities
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Level of Service Goals

Planned Service Disruptions

1 2
Strive to provide minimum Strive to provide 35 psi and
desired pressure above everywhere in the
requirements at critical city’s system
customers

OHM

Emergency Service
Disruption

Strive to provide 20 psi and
above everywhere in the
city’s system
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Model Organization

Scenarios

Grandparent

Planned Service
Disruptions

Emergency
Disruption

ERP Scenarios ERP Scenarios

N
OHM

'|_h Scenario Explorer

] X

B Activate | [ Newscenario [& = Z S | E R H €| | ? ‘ ‘

w Ceneral T Facility Data Set

Network Data Scenario(s)

AVERAGEDAY. Avrg Day
= B} EMERGENCYDISRUPTIONS
EIGHT_MILEPRV_FAILURE
@ Lv_12_FAILURE
& Lv_12_FAILURE_EC
B Lv_13_FAILURE
[E LV_14_FALURE
@ LV_15_FALURE
& LV_16_FAILURE
[ Lv_2_FAILURE
B Lv_3_FAILURE
3 Lv_3_FAILURE_v?
[ LV_4_FAILURE
8 PRv_02_FAILURE
& PRV_03_FAILURE
[ PRV_06_FAILURE
@ PRV_D7_FaILURE
@ PRY_12_FAILURE
B MAXDAY, Max Day
& B MAXDAYVZ, Meax Day with Average GLWA Prassures
@ PEAKHOUR, Peak Hour
= [ PLANNED_SERVICE_DISRUPTIONS
B EIGHT_MILE_PRV_DISRUFTION
@ Lv_12_DISRUPTION
[ Lv_12_DISRUPTION_EC
LV_13_DISRUPTION
& Lv_14_DISRUPTION
[ LV_15_DISRUPTION
@ Lv_16_DISRUPTION
& Lv_4_DISRUPTION
Lv-2_DISRUPTION
3 Lv-3_DISRUFTION
[ PRV_02. Distuption
[ PRY_06_DISRUPTION
[ PRV_07_DISRUPTION
FRY_12_DISRUPTION
[ PRV_3_DISRUPTION

Catagory
Demand Set
Tank Set
Resenoir Set
Pump Set
Wahe Set
Pipe Set
Cantrol Set
Energy Set
Fireflow Set
Logical Set
SCADA Set
Pattem Sat
Curve Set
Quality Set

Final Data Set
BASE

:Inherited Data Set
: Scenario Specific Data Set
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Data Set Nomenclature

* Valve Set

[E] Activate | [ | Newscenario [& [ [ €, H |- s w ?
o BASE - if LOS goals are met with no changes it it 8 s —
B) BASE. Hase MNe rk Scenano Category inal Data Set
) AVERAGEDAY, Avrg Day e
. . . - Demand Set MAXDAY
o Unique/NEW - if PRV settings changes are i SVERGENCIDBRUPTIONS TenkSet BasE
. Bz IR Feservoir Set AVERAGEPRESSURE
required to meetLOS goals 9 LV-12_FALURE £C
B Lv_13_FAILURE Vahwe Set LV_15_FAILURE
E) L\-_] 4_FAILURE Pipe Set BASE
:‘1 Cantrol Set LV_15_FAILURE
* Pipe Set ?.t‘i mgg Freton e |
a Y "3 FAILURE_V2 '-3;‘159‘ ::5: |
H - SC Set S |
o BASE - if LOS goals are met with no changes B T e !
@ PRY_03_FAILURE Curve Set BASE |
: : : @ Prv. ality S 5
o Unique/NEW - if new WM is recommendedto 3 PPV 07 FALURE e o
@ PRV_12_FAILURE |
meet LOS goaIS ) MAXDAY. Max Day |

- [@ MAXDAYVZ, Max Day with Average GLWA Pressures

[ PEAKHOUR, Peak Hour |
i [E PLANNED_SERVICE_DISRUFTIONS

@ SERVICE_DISRUPTIONS

o COHthl Set B NEWBURGHRD

E) WATERAGE. Water Age Analysis

o Unique/NEW — Each scenario has a unique
control set as valve closure/isolationis required
for each scenario

: Inherited Data Set
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GIS Tool Creation

e |mprove workflow/increase project
efficiency

e Combine data from pre and post model
outputs

e Automatically calculated pressure
difference between pre and post model
outputs

e Remove unnecessary default model
output data

o 47 fieldsto 12 fields

OHM

Insert Analysis View Edit Imagery Share InfoWater Pro Graphic
o 2 [ B B K
- e HE
Ready To Tools Calculate Buffer Summarize Spatial Clip
Use Toals~ Scenario Pres... Within Join

Geoprocessing v R X

(z . N
(®©  Calculate Scenario Pressure &

Parameters Environments

Pre-System Changes Soceline i
InfoWater Pro Export ~g ~=°° "¢ 1€

Post System Changes & Scenario File
InfoWater Pro Export —a

Qutput File % Output Folder
Management\

¥ Scenario Number

»4 AUTODESK UNIVERSITY



GIS Layers are KEY

Master Meter

Water main

Control valves

Service leads

‘0‘.

-
- - Downstream
Isolation Valves

A A
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Workflow Summary

3 8 8

Generate Hydraulic Critical Regulatory
BaselineFiles  Analysis of Customer Pressure
Scenario Checks Requirement
Checks
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Workflow Summary Cont.

2] S

Recommended Geoprocessing ERP

System Tool Deliverable
Changes
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ERP Deliverable

Report and Maps Interactive ArcGIS Dashboard

AN

&3 esri

m o
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Dashboard Demonstration



Emergency Response Plan Implementation

® Review scenarios and recommendations with city staff

e Trial-Run of recommended system changes
o GlSerrors
o Faulty valves

o System limitations
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What’s Next?

Tim Medearis, PE
Autodesk




Safe Harbor Statement

The presentations during this event may contain forward-looking statements about our outlook, future results and related assumptions,
total addressable markets, acquisitions, products and product capabilities, and strategies. These statements reflect our best judgment
based on currently known factors. Actual events or results could differ materially. Please refer to our SEC filings, including our most

recent Form 10-K and Form 10-Q filings available at www.sec.gov, for important risks and other factors that may cause our actual
results to differ from those in our forward-looking statements.

The forward-looking statements made in these presentations are being made as of the time and date of their live presentation. If these
presentations are reviewed after the time and date of their live presentation, even if subsequently made available by us, on our website
or otherwise, these presentations may not contain current or accurate information. We disclaim any obligation to update or revise any
forward-looking statements.

Statements regarding planned or future development efforts for our products and services are not intended to be a promise or
guarantee of future availability of products, services, or features but merely reflect our current plans and based on factors currently

known to us. Purchasing decisions should not be made based upon reliance on these statements.

PLEASE NOTE: All Autodesk content is proprietary. Please Do Not Copy, Post or Distribute without authorization.
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https://nam11.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sec.gov%2F&data=05%7C01%7Cvicki.getty%40autodesk.com%7C8d86af3661384858b97a08da5eba2833%7C67bff79e7f914433a8e5c9252d2ddc1d%7C0%7C0%7C637926450863265090%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=YZuc%2B6Gh6hn%2BJpEXMR%2BRbTJfaWkDHCNgQ%2BRB76p4WOo%3D&reserved=0

Drive Smarter Water
Decisions

What If You Could:

» Ensure Better Incident Responses

Reduce Water Loss

Increase Operator Productivity

Promote Transparency

Stretch Operating Expenses

II Info360 Insight
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Break Impact Assessment

Simulate a pipe break of estimated flow for
any pipe in the system and understand the
impact on customers. In addition, test out
valve closure options to mitigate the system @& — =
impact. ~

Requirements:

* Up-to-date hydraulic model of system 25 e £m=]  Gun 150 O
« Customer location points

* |solation valve locations

»4 AUTODESK UNIVERSITY



M eth O d O I O g y Create Impact Cancel m

« User inputs pipe ID, time, duration, and flow Details Location
estimate

» Info360 inserts emitter coefficient discharge in
pipe to release specified flowrate Start Time

06/03/2021 9:30 AM m

* Run model from designated time, applying S
initial conditions from SCADA where available o

Vina del Mar Ave

» Report all customers affected by pressure e
below service level for specified duration 30 min

* Find nearby closeable valves and offer 24h .
scenarios to operate valves through the
simulation and mitigate break impacts
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Your data can be a
game-changer for:

Non-revenue water
Leakage Alerting

Pump Performance

Water Quality

Hydraulic Model Calibration
Operator Reporting

Compliance

...and much more!

A ]

ful

Rain Gauge

O

GIS

ot

Water Quality

-

Complaints

G
:E‘ﬁ

Field Reports

H(Y

Model

Field Tests
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Thank youl!
Ask your guestions!

Susan Knepper, PE Tim Medearis, PE
Water Resources Engineer Solutions Engineer

susan.knepper@ohm-advisors.com Timothy.Medearis @autodesk.com
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