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|. OVERVIEW

SECTION 1 GREAT LAKES WATER AUTHORITY

The Great Lakes Water Authority (GLWA) was incorporated by
the City of Detroit and the Counties of Macomb, Oakland and
Wayne on November 26, 2014 pursuant to Act 233, Public Acts of
-EAEECATh pwuovuvh AO AIAIAAAB
the City, through its Detroit Water and Sewerage Department
(DWSD), was providing water supply services and sewage
disposal services within and outside of the City of Detroit. On June
12, 2015, the City and GLWA executedragional water system
Lease, aegional sewage disposal system lease and avater and
sewer services agreement, and as of December 1, 2015, the City
and GLWA executed ahared services agreement. The foregoing
agreements became effective on January 1, 2016, at which time
GLWA, pursuant to the Leasebecame responsible for the debt
obligations of the City relating to the Water System, including the
payment of all DWSD Water Bonds, through the substitution of
GLWA for the City as the sole obligor on the DWSD Water Bonds,
the assignment to GLWA of albf the revenues of the Water
System, and the assumption by GLWA of the DWSD Water Bonds.

The Authority operates the regional water system and the

regional sewer system(each as defined herein) for Southeast
Michigan pursuant to theleasesand the Water amd Sewer Services
Agreement. The governance structure of the Authority gives
suburban water and sewer customers a substantial collaborative
role in the direction of one of largest water and wastewater
OOEI EOEAO ET OEA
OEA AATAZEOO 1T £ OEA
manages and controls all regional water and wastewater
wholesale services, the City and the suburban customer
communities retain control of local water and sewer services

within their respective borders. The City also acts as agent of
GLWA with respect to setting, billing, collecting and enforcing
I TAAl OAOAEI AEAOCAOS
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activities were largely governed by a series of federal court orders
designed to separate the management of the regional water and
sewer enterprises from local City control and to ensure
environmental compliance. In contrast, GLWA is a legally

1 O dngerendsptj ragionalpauthority cregpigd gufsyRt dppStals AAYE | 1 k

governed by its own independent Board of Directors and
primarily overseen, as to environmental matters, by the Michigan
Department of Environmental Quality (MDEQ), as are all water
and sewer service providers in the state, and the federal
Environmental Protection Agency (EPA

The newAuthority has adopted an unwavering commitmenttoits
customer communiteOh ET 1T xT A0 O/T A 7AO0AOhG
mission statement of customer collaboration and engagement:

O4EOI OCE OACETT AT AT11AAT OAOET |
to be the provider of chice dedicated to
AEmeAEAT O1 U AATI EOGAOET ¢ OEA 1
and sewer service in partnership with our

AOOOT i A0O86

A C

In open partnership with its customers, GLWA is focused on
innovation in its business practices, with a commitment to
providing the higheg quality product and services to current and

future generatigns,
DOl OEAEI] OEA #EOU

engl WﬁteAﬁySte@*@%ﬁﬂqng;h@tE%% prOY"E”IQ felgble: 7

service and water quality with the Great Lakes as its source and’
five water treatment plants, with capacity well in excessf current
and projected demands. In light of this capacity, GLWA has
undertaken plans to market water services to potential new
wholesale customers, as well as to righsize its facilities for

finapcialaR® epergfignal oRfipizalion f 7he gegighal waqr AT AE A

system.
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1.1

GLWA is a public body corporate organized pursuant to the
provisions of Act 233. In addition to this statutory authority, the

governance for the Authority is found in its Articles of

Incorporation, By-Laws, policies, and orthances including but

not limited to its bond ordinances. The Authority has both express
powers and implied powers necessary to carry out its powers,
duties, and responsibilities.! , 7 ! @pdess powers include the

following:

Powers of the Authority

The Authority is empowered through its Board of Directors to
provide wholesale water and wastewater service to the service
area. The sixmember GLWA Board has the authority to execute
contracts, set policy for the Authority, set service charges and set
the revenue requirement for thecustomers.

The GLWA Board is required to appoint an Audit Committee to
OOAOEAx OEA OADPI OO0 OAI AGAA OI
PDAOA&I Of ATAA AT A T ATACAT AT O 1 &
basis. Certain actions by the GLWA Board require the affirrize
vote of at least fiveof its members, including, but not limited to,
setting charges for water and sewer services, annual operating
budgets, capital improvement programs, issuance of debt and any
modification of the Lease.

The Authority shall formally adopt a twoyear operating budget,
consistent with Section 5 of the Articles of Incorporation. The two
year operating budget shall require the affirmative vote of five
members.

The Authority has the ability to enter into water supply and
sewage disposal contracts and may establish and fix a schedule of
fees and other charges for its services.

1.2.

The GLWA Boardf Directors (GLWA Board)is comprised of six
voting members. Two members are residents of the City of Detroit

Governance and Board Members

and are appointed by the Mayor of the City of Detroit. The
Counties of Macomb, Oakland, and Wayne each appoint one
member who is a resident of the County from which appointed
and the Govenor of the State of Michigan appoints one member
who is a resident of an area served by the Authority outside of the
Counties. All members of the GLWA Board must have at least
seven years of experience in a regulated industry, a utility,
engineering, finarce, accounting or law. After the initial term
specified in the Articles of Incorporation, each GLWA Board
member is appointed for a fouryear term and serves at the
pleasure of the appointing authority.

Yyl 1T OAAO O1 11 OA A &£AE A Eopdratiohd)
the GLWA Board has adopted a committee structure. Four
committees have been established: (i) Audit, (i) Capital
Improvement Planning, (iii) Operations and Resources and (iv)
Legal.

e BBl bl 051101 2ROROET T

Robert J. Daddow, CPA,LMBA Board Chairman;
Representative for Oakland County

w Freman Hendrix, GLWA BoardVice Chairman;
Representative for the City of Detroit

W Gary A. Brown, GLWA Representative for the City of

Detroit

w Brian Baker, GLWA Board Representative for Macomb
County

() Craig Hupy, GLWA Board Representative for the State
of Michigan

w Abe Munfakh Representative for Wayne County

The GLWA Capital Improvement Planning committee provides
significant input, direction and evaluation of the 20182022 CIP.
Members of the CIP committeénclude:

1 Gary A. Brown, CIP Committee Chairman
9 RobertJ. Daddow, CPA

i OAOO
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1 Craig Hupy, P.E.

1.3. Executive Leadership Team 1.4. Service Area and Customer Relationships

', 7! Bxécutive Leadership Teamhas operated the Water 4EA 1 OOET OEOUBO 7AOAO 3UOOATI EO 11
System since 2012and is continuing to optimize the organization States, both interms of water produced and population served.

through innovative job designs, lean business practices and the The Water System currently serves an area of 981 square miles

greater use of technology. These organizational optimization located in eight Michigan counties and an estimated population of

initiatives have already resulted in performance improvements in nearly 39 milion or nearly 40p | £ - EAEECAT 80 DIE¢
all aspects of Water and Wastewater System operations, from Suburban customers comrise approximately 82% of the
environmental compliance to customer satisfaction, and have population served by the Authority, and the Retail Water

i AOAOEAI T U EIi bOil OAA OEA 7AO0AO0 ZTusdbeksi (85 efindeehkrdin) doipkise thd rdn@ioderiss@vediby A
results. In 2016, GLWA further enhanced its management capacity the Authority.

in areas such as Asset Management, Energy Efficiency, Planning

and Research, and Innovation. GLW/Aoktinues on its path of

performance improvement with a new focus on its role in the

economic success and the public health and safety of the region it

serves.

The GLWAEXxecutive Leadership Teanis committed to building
upon the history of improved performance of the Water System
and the Sewer System that began in 2012. GLWA key personnel
are:

Sue F. McCormick, Chief Executive Officer

William M. Wolfson, Chief Administrative and

Compliance Officer/General Counsel

w Nicolette N. Bateson, CPA, Chief Financial
Ctficer/Treasurer

W Cheryl Porter, Chief Operating Officewater & Field
Services

W Suzanne R. Coffelp,E. Chief Planning Officerinterim
Chief Operating Officer, Wastewater

W Terri Tabor Conerway, Chief Organizational

Development Officer

W. Barnett Jones,hief Security and Integrity Officer

Michelle A. Zdrodowski, Chief Public Affairs Officer

Jeffrey E. Small, Chief Information Officer

w
w

e€ee
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SECTION 2 CAPITAL IMPROVEMENT PLAN

', 7! &d4pital Improvement Program (CIP) supports the
continuation of major capital asset investment in programs and
PDOi EAAOO OEAO xEI I OPGCOAAA
wastewater system infrastructure, as well as the overarching
Centralized service infrastructure that supports both systems.
The CIP includes madated projects and rehabilitation of assets
necessary to meet permit and other regulatory requirements.
Based upon the execution of programs and projects identified in
the CIP, existing levels of service currently provided will be met or
exceeded.

Projects and programs established in the CIP are identified and
recommended from many different sources. Master plans and
condition and need assessments are primary sources of these,
however, other projects and programs are brought forward by
operations and maintnance persomel tasked with continually
providing a high level of service.

This CIP should be considered a planning document it is a
dynamic and evolving plan that requires continual review and
modification during the course of each year. The estimates
indicated in the early years of the report are likely more precise
than those in the later yearsbecause anticipated projects in the
early years are typically better defined by studies or scoped by
design than projects conceptual in nature in the out yearsf the
plan. The project descriptions and summaries represent brief
synopses of the entire project scope; these descriptions are
generally more precise for ongoing active projects than for
planned new projects, where specific project activities may have
yet to be determined.

Copies of this CIP and past 3A OA A OAET AAT A 11
at www.glwater.org.

O Ag

2.1. Funded Portion of the Programs

This plan spans a Byear period from 2018 through 2022. The CIP
review process also.includes an extensive review, of the tatal
Of BREIGREQWO b1 £ERBE T A& CABA W &
prior to, during, and beyond the current 5year period.The goal of
OEA ' OOET OEOQUG AAPEOAIT £&£ET AT AET ¢ C
financing sources with multiple goals including: &) recovering the

costs of capital investment over the useful lives of the capital

assets; (b) minimizing the impact of the capital programs on water

and sewage revenue requirements; and (c) protecting and

enhd AET ¢ OEA | OOET OEOQOUGS AET AT AEAI
funding source identified for each project is subject to change

based upon the systems need and financial resources available at

the time.

2.2.

In order to determine a particular projects progress within the
CIP, a status is assigned to each project within the CIP. The project
status designation provides a high level understanding of the
progress. Projects are often divided into multiple phases or
categories based upon the contraaype. As such, each phase of a
multi -phase project will have its own status and contract number.
Descriptions of each particular status are provided iTablel-1 on

the following page.

x EE

Project Status Description

x AAOEOA

Qu
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Table I-1. Project status descriptions

Project
Status

New

Not Yet
Started

Under
Procurement

Active

Pending
Close-out

Description

Project that has never been included in ¢
previous CIP.

Project that has been included in therevious

CIP, has never had expenditures charged to
and does not have an assigned BS&A Proje
Number

Project that has an assigned BS&A Projei
Number and has not been issued a Notice t
Start Work.

Project that has an assignd BS&A Project
Number in the financial system, a Notice tc
Start Work has been issued, had expenditure
in the last fiscal year and has projectec
expenditures of more than $100,000 in the
current fiscal year.

Project that has an assignedBS&A Project
Number, a Notice to Start Work has beel
issued, has projected expenditures for the
current fiscal year equal to $100,000 or less
with no future projected expenditures and has
reached substantial completion.

2.3. Project Categories

Often projects are broken up into several phases related to how
the particular project will be delivered and managed. Categories
may be grouped to align with work to be performed within each
individual phase. Individual categories are identified and named
below, however, in reality several categories may exist for each
phase. In this case, this implies the same vendor, under one
contract, will be performing multiple categories of the overall
project. The current project categories are identified below.

S, Sudy

D I Design

| OFT Construction

CA............ Construction Assistance
DB............. Design and Build

DBA.......... Design Build Assistance
CM............ Construction Management
A, Intergovernmental Agreement*
PO............. Purchase Order

*This is pursuant to the Act 35 of 195], Intergovernmental
ContractsBetween Municipal Corporations, which can be viewed
at http://www.leqgislature.mi.gov/documents/mcl/pdf/mcl _-act-
35-0f-1951.pdf.



http://www.legislature.mi.gov/documents/mcl/pdf/mcl-act-35-of-1951.pdf
http://www.legislature.mi.gov/documents/mcl/pdf/mcl-act-35-of-1951.pdf
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2.4. CIP Types

Multiple CIP types are necesss to distinguish the differences in
intent of how aparticular CIPitem is to be usedThis CIP contains
three primary CIP types; Project, Program and AllowanceA
typical project that has a specific scope and timeframe is
considered a ProjectWhereasPrograms and Allowances do not
have specifically developed scopes and typically extend over
many years.Allowances are necessary for utility operations due
to the unanticipated nature of pipeline and equipment failures
that require immediate repair and rehabilitation to continuously
meet level of service requirements.Table I-2 defines each CIP

Type.

Table I-2. CIP Types

CIP Type

Description

Project

A "Project" consists of the replacemen
and/or rehabilitation of specific capital
assets within a finite timeframe and scope.

Program

A "Program" consists of the replacemen
and/or rehabilitation of specific capital

assets onan ongoing or reoccurring basis
The program scope and/or projected
expenses may vary from yeato-year

depending on the needs identified within the
program and as newly established programs
develop consistent schedules, requirements
and history over time.Although not typically
identified in the CIP futures years projected
expenses, these programs will typically be
funded in perpetuity.

Allowance

An "Allowance" consists of unanticipated
replacement and/or rehabilitation of
currently  unidentified capital assets.
Engineering studies, evaluations, testing
construction assistance directly related to
the unforeseen replacement or
rehabilitation are also included in the
projected expenses.
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|I.CIP DEVELOPMENT AND APPROVAL PROCESS

SECTION 1 APPROVAL PROCESS

The CIP development and approval process begins with the

existing projects that have not yet started have also been
prioritized by these committees.

ApDOI OAl 1T £ OEA DOAOGEI 00 UAAOBWM gloje@sBrettet Enfbrnally) the dr&hTiPALPSQentdd @nd A

substantial level of effort that involves many people throughout
the Authority. Modifications, adjustments and improvements are
being continuously @nsidered and vetted internally and
externally through various Customer Outreach Work Groups.
Projects and programs that ultimately get funded within the CIP
are typically identified based upon master planning or
condition/need assessment efforts. Projectsalso are identified
internally based upon the needs of engineers, operations or
maintenance staff. An internal effort to coordinate and prioritize
all identified projects that come from these various sources into
one location is currently underway to asst in ensuring the
appropriate projects and programs are being funded in a
prioritized manner.

The process typically begins in June of each yeahen project
manager training on modifications to the CIP process and
documentation occurs. At this time, authority -wide request for
project proposals and the request for the completion of the
Business Case Evaluation documentation is made to all business
areasthroughout the Authority. Business case evaluations from
project managers are due to the Financial€®vices Area by the end
of July. At this time, a CIP number is created for each new project.
A draft of the CIP is compiledThat draft report and backup
documentation are reviewed internally with the Asset
Management and CIP work area team, managementhief

comments and feedback solicited from the Customer Outreach
Asset Management & CIP Work Group, the GLWA Capital
communities. Comments to this plan are due approximatelyre
month after the first external presentation, which istypically in
December.Based upon customer and Board feedback, the CIP is
modified and at this point, it is expected that the CIP approval
process coincides with the overall budget developmentand
approval process.

Financial Officer/Treasurer CFQ AT A OEA | OOEI OEOUB8O AEIT Al AEAI

planning consultant. Financial Services receives status updates
from project managers with existing projects currently in the CIP.
Typically, in September, the Water andWastewater Review
Committees will meet to prioritize newly submitted CIP projects
for the upcoming fiscal year. For this CIP cycle, many of the

-1

p2
(@}
O
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SECTION 2 CALENDAR

The schedule below is subject to change based upon other
outstanding circumstance beyond the control of GLWA. The
calendar is based upon current and best available data. Specific
approval dates and coordination with the GLWA Boardof
Directors is necessary to identify key milestones leading up to the
ultimate approval of the 2018 CIP.

Date Description

October AM/CIP Work Groupz. Ax 00T EA

27, 2016 format & prioritization

November  GLWA CIP Committeg Present andsolicit

9, 2016 input of format revisions

November  AM/CIP Work Groupz Present 2018 CIP

18, 2016 Version #1

November  GLWA CIP Committeg Present 2018 CIP

30, 2016 Version #1

December  Customer Rollout Meeting #1z Present

1, 2016 2018 CIP Version #1

?g’cggl%er Customer Comments Due

January 10, AMI/CIP Work Groupz Present2018 CIP

2017 Comments, Questions and Answers

January 11, GLWA CIP Committeg Present2018 CIP

2017 Comments, Questions and Answers

May 23, AM/CIP Work Groupz Present 2018 CIP

2017 Version 2.0

TBD GLWA Board Meeting Present & Approve
2018-2022 CIP

July 1, Effective Date of 20182022 CIP

2017

-2

SECTION 3 2018 CIP CHANGES

Many new changes to the 2018 CIP have occurred. The 2018 CIP

is the first full CIP that has beendeveloped by the newly

established Authority. As such, many changes were necessary

strictly based upon the information systems available to GLWA. In

addition, many changes were necessary to improve the overall

functionality and ease of use of the document.Other
improvements were necessary to better align the structure of the

CIP to the structure of the actual budget. Major changes will be
improvements and

identified and many more changes,

modification are in conceptual form now and will not be available
for the 2018 CIP. This document, the format and content will

continue to change and improve from yeato-year.
3.1.
Project Prioritization

Business Case Evaluation Development

GLWA has recently implemented a new CIP project prioritization
tool to provide a standardized method of prioritizing projects for

the annual GLWA CIP development. This prioritization tool
attempts to quantify a project ranking to allow for norrsubjective

prioritization. Until a formal asset management program is
implemented at an asset level, this method will standardize the
project evaluation and prioritize projects to ensure the effective

and efficient use of public funds. The CIP development and

prioriti zation process results in a prioritized list of projects with

anticipated CIP year, schedule and overall cost for inclusion

within the official five-year CIP.

Currently, projects to be considered for inclusion in each year of

the CIP are identified by thesubject matter expert engineers or

other project managers. These engineers and project managers

utilize available institutional knowledge, data, operations and

maintenance reports, need and condition assessments and master

plans to identify the project ne=d. The following criteria have been

EAAT OE£ZEAA OI AADPOOOA

71

60

probability and consequence of failure associated with each

I 6AO
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identified project: (i) condition, (ii) performance, (iii) regulatory, Table II-2. Wastewater Review Committee Members
(iv) safety, (v) public berefit, (vi) financial and (vii) efficiency. N Group
Each project will be scored by the project manager during the Customer Representativez Oakland County

completion of a standardized Business Case Evaluation form and NavidMehram 2 's'5 8’y 2 AOT OOAA #i i1 E

by a Review Committee. The Review Committee is comprised of a Jody Caldwell =~ GLWASystems Planning

core group of members fran leadership inthe Financial Service Suzanne Coffey GLWAWastewater Operations

Group, Planning Service Group,and from the businessarea Majid Khan GLWAWastewater Operations
associated with Water or Wastewater Service Area. To facilitate Sanjeev _ _
transparency in this process, a member from one or more of ‘Mungarwadi GLWAWastewater Engineering

', 7180 AOOOTT AO Altcipa@iak ®&cdriog Al QlendPEhbtt  GLWA Planning Services Group
member Of the Review Committee. The 2018022 Capital Biren Saparia = GLWASystems Control/Field Services
Improvement Program Development Water and Wastewater Shaker Manns  GLWA Energy Management

Review Committeemembers are identified below inTable II-1

Monica Daniels = GLWACapital Management Group

andTablell-2, respectively. Dan Alford GLWAWastewater Maintenance
Table 1I-1. Water Review Committee Members Chandan Sood GLWASystems Analytics Meter Operations
Name Group

KarenMondora Customer Representativey City of To aid in evaluating an(_j understanding the prqject pri(_)rit_i;atiqn
Farmington Hills and process, a Capital Improvement Project Prioritization

Jody Caldwell = GLWASystems Planning Guidance Document has been developed. This document details

Cheryl Porter GLWAWater Operations the purpose of the prioritization tool, identifies the anticipated

Terry Daniel GLWAWater Operations CIP schedule and key milestones, provides details about each

Biren Saparia =~ GLWASystems Control/Field Services criteria and the associated weighting factor and demonstrates the

Shaker Manns = GLWA Energy Management overall prioritization calculation. Most importantly, this

Grant Gartrell  GLWAWater Engineering docum_ent provides the detailed g_uidance.related to e category

Monica Daniels GLWACapital Management Group and displays examples of the information needed for project
GLWASystems Analyticst Meter managers or the review committees to make accurate scoring

Chandan Sood decisions. In addition, as this methodology continues to evolve

xEOEET OEA | OOEI OEOUh EO EO® Al OEA
contain specific data related to each criteria being evaluated thus
creating a better and more well defined project justification that

can be easily relatable to other projects submitted.

Operations

Included within Appendix D are the results of the project
prioriti zation by each project manager and by the individual
review committees. These identify in a quick glance the

11-3
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prioritization of each project compared to others. This will be very
useful to identify lower priority projects that may be delayed in

the event ofemergencies that may redirect funding away from the
existing project.

32. Report Format & Consol i

The 20182022 CIP format has been modified significantly to
provide a document that is more transparent, navigale and user
friendly.

Consolidation o f Cl PO s

The 2018 CIP has been consolidated into one document.
Previously, two separate documents were created, maintained
and presented. This consolidation willremove the need for
duplication of basic overview type informationthat had typically
previously been found within each document. Ultimately, this
change provides one source of valuable information related to the
CIP, as well as other general information related to the overall
systems.

Varying Degrees of Project Detail

Within the document, projects and programs will be portrayed in
varying degrees of detail that should meet the needs of most
readers. Projects can be viewed in the basic line item format that
provides general information about the project and the projected
expenditures. Within this format, projects will be rolled up by
their major category of Water, Wastewater and Centralized
Services. Totals will be providedProjects will also beidentified
separately within each category to provide the reader more
information on the type and amount of each project within
specific service areas.One-page summaries of each project (old
and new) are newly created and give the reader more detail of the
project phases, purpose, scope of work and potential challenges.

11-4

Finally, for greater details on each project, the original BCE or
former Project Justification documents are provided in Appendix
A, BandC.

Revised Project Categories & Numbering

dat New'td'the %0f18 Cﬁ’lisg fevised categorization methodology and

numbering scheme of CIP projects and progms. The project
characterization is extremely beneficial to align CIP project
budgets by managing businesareacost centers. In addition, these
will directly align with costs centers in the operating budget
within the Authori O U finéncial system. The evisions will be

AACGAA 11 OEA OO0I AOOGS 1 Oi TaBledBl ¢ OUOC

below.
General Purpose

The General Purpose category within Project Category 2 and
Project Category 3 inTablell-3 are necessary to identify projects
that cross over multiple project categores. Projects that cannot be
attributed to one particular area will be identified here.

Programs

As identified previously, programs consist of the replacement
and/or rehabilitation of specific capital asset on an ongoing or
reoccurring basis.The program sope and/or projected expenses
may vary from yearto-year, depending on the needs identified

within the program, and as newly established programs develop
consistent schedules, requirements and history over time.
Although not typically identified in the CP future years projected

expenses, these programs will typically be funded in perpetuity.

4EA 101 AAOET ¢ OOOOAOOOA 1T &# OEA 0OoCc

different in order to allow for up to 99 separate projects to be
attributable to each program.
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Table 1I-3. Capital Project/General Ledger Account Numbering Protocol - Six Numeric Digits (4th Segment of GL String)

Digit 1

Digit 1 + Digit 2

Digit 1 + Digit 2 + Digit 3 ( + Digi4)

Digits 4- 6 / Digits 5 - 6

Project Category 1

Project Category 2

Project Category 3

Number 000-999 /
Number 00-99

1IXX-Water

11X- Water Treatment Plants & Facilities

111 - Lake Huron

112 - Northeast

113 - Southwest

114 - Springwells

115 - Water Works Park

116 - General Purpose

12X - Field Services

121 - General Purpose

122 - Transmission System

13X- Systems Control Center

131 - General Purpose

132 - Pump Stations & Reservoirs

14X - Water Quality

141 - General Purpose

15X - Metering

151 - General Purpose

16X - General Purpose

161 - General Purpose

17X- Programs

1701 - Programs

2XX- Wastewater

21X - Wastewater Resource Recovery Facility

211 - Primary Treatment

212 - Secondary Treatmeni& Disinfection

213 - Residuals Management

214 - Industrial Waste Control

215-CSO RTB & SDF

216 - General Purpose

22X - Field Services

221 - General Purpose

222 - Interceptor

23X - Systems Control Center

231 - GeneralPurpose

232 - Pump Stations

233-) 1 3UOOAI $AOGEAAO

P $AI

24X - Metering

241 - General Purpose

25X - General Purpose

251 - General Purpose

11-5
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Digit 1 Digit 1 + Digit 2 Digit 1 + Digit 2 + Digit 3 ( + Digit}) Digits 4- 6 / Digits 5- 6
. . . Number 000-999 /
Project Category 1 Project Category 2 Project Category 3 Number 00-99

26X- Programs

2601 - Programs

31X- Information Technology

311 - General Purpose
312 - Service Desk
313 - Infrastructure

314 - Enterprise Applications

315 - Business Applications
316 - Security
317 - Project Management Office

3XX- Central Services
32X - Fleet

321 - General Purpose

33X- Facilities

331 - General Purpose

34X- Security

341 - General Purpose

35X- Energy Management

351 - General Purpose

36X- Engineering

361 - General Purpose

37X- General Purpose

371 - General Purpose

38X- Programs

3801 - Programs

Navigation

Links have been included throughout the document to direct the
reader to varying level of project details. Links to major sections
are embedded within the table of contentsand links within the
master project table will direct the reader tomore in-depth detail
related to their particular project of interest. Due to the size of the
Appendix, the document will be maintained separately from the
main body text. In the front of eachAppendix will be a list of
projects that are contained within the Appendix. By selecting a
project within this list, the reader will be directed to the BCE or
previously submitted project justification related to that project.

CIP and Business Unit Overview

In order to understand the full extent of the Water and
Wastewater Systemsunder the responsibility of GLWA, sections
have been added to provide an overview of the services provided
and infrastructure maintained within each category. While the
information is not all inclusive, it does contain a substantial
amount of reference information that will help the reader
familiarize themselves with the capital assets and responsibilities
of each business unit. As the CIP document evolves annually, these
sections will be continuoudy updated to provide the great source

of reference material related to the GLWA infrastructure.

11-6



(N cLwA

[1. CIP FINANCIAL PLAN

SECTION 1 INTRODUCTION in the Improvement & Extension Fund for the wate or
The GLWA ClRinancial plan balances anumber of objectives to the sewer system. e e AL .
O06PDPI OO0 OEA ! OCrhdsedbdiveinclide ¢hdE | | g8 3. Federal Loan Programs: 4 EA | OOEI OEOUS O Ol
following. funding includes lower cost financing programs including
_ , ] _ the State Revolving Fund (SRF) LoaRrogram and the
V' Transparency in developing the financial plan Drinking Water Revolving Fund (DWRF) LoaRrogram.
VvV Collaborationz both internally and externally. 4. Grants: The Authority utilizes public grants programs
V Ensuring sustainability through an iterative process to such as Stormwater, Asset Management, and Wastewater
challenge our assumptions and seek innovative solutions. (provides both grants and loans) and is pursuing federal
V Readuce the debt burden by improved selection of funding and private grants for energy optimization.
source Wlth usefu_l I|ve_s_0f the asset. _ 5. Contributed Capital: Periodically, the Authority has the
\% _Empha5|ze pr_edlctablllty theréby smoothing out the opportunity to optimize the System with specific
impact onservice charges. customer participation. Depending on the nature of the
V Improve OEA | OOET OE Odosition w#E B AT AEAT ghareq financing strategy, the Authority may offset the
measurable goal of achieving a AA rating cost of System expansion or improvements with
The Authority draws upon five sources ofunding for its CIP. contributed capital from that customer.
1. Bond Proceeds: The Authority uses an incremental To ensure properaccountability of funding sources and uses, the
method of funding |Ong.|ived Capita| projects through a Authority utilizes two funds for its capital program for each
bond ﬁnancing program rather than funding all projects system: the Construction Bond Fund and the Improvement &
in advance The Authority issues revenue bonds pursuant Extension (I&E) Fund.
to Michigan Public Act 94 of 1933 (the Revenue Bond ) V C ns ction Fund:. This fund represents the
Ac).4EA 1 AO DO I OEA AO A Dl AACA 1 Qof &ﬁo@ﬁjén&éi@orela@ iteréStfedinings
payment of the bond principal and interest. "Net for the purposes of financing capital improvementsNew
revenues” meansthe revenues of the system remaining with this CIP, GLWA has made a concentrated effort to
after deducting the reasonable  expenses  of implement a CIP financial plan strategy where longjived
administration, operation, and maintenance of the assets, defined as constructed infrastructure anglant
System. , _ facilities with an estimated useful life greater than 20
2. Revenue Financed Capital (Improvement & years, are eligible for bond funding.
Extension Fund) : Based upon ongoing expense, capital, V  Improvement & Extension (I&E) Fund: The I&EFund is
and revenue optimization efforts, the Authority is able to ARAEET AA AU OEAR 1| OOEI OEOUBO - AO0O
build reserves to fund payasyou go capital for shorter AO OEA OEOI A OOAA enldEedentEl DOT OA
lived and lower-dollar capital expenditures.These funds AGOAT OEiI 10 10 AAOOLdirekdipBdf | £ OE
are not budgeted for use until received and then recorded the Authority are transferred into the I&E Fund pursuant

The capital financial plan will be updated based on parallel financial planning business improvement process underway.
-1
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to a flow of funds after commitments are met for a
monthly allocation of operations and maintenance
expense, debt service, petisn, WRAP budget

stabilization fund, and extraordinary repair and

replacement fund as administered by a trusteeNew for

this CIP, in conjunction with development of the FY 2018
22 budget and financial plan, capital outlay items are
funded with I&E Funds.Capital outlay are items that are
generally purchased (rather than constructed) and with
an estimated useful life of less than 20 years.

The basis of accounting for thecapital spendingis the accrual
basis. Under this basis of accounting, revenues are tegnized
when earned and measurable regardless of when collected; and
expenses are recorded, or accrued, on a matching basis when
incurred. Accrued expenses are expected to be paid in a
subsequent accounting periodFor purposes of this CIP, expenses
and expenditures are used interchangeably.

SECTION 2 SumMmMARY CIP FINANCIAL

REVIEW AND ANALYSIS

Improvements in the CIP projectevaluation process that resulted
ET OEEO DI AT xAOA & 111 xAA AU
financial D1 AT 6 DThé AelvOE WA CIP ifancial plan
document is based on a foundational database to support
improved analysis and decisioamaking, provide a new level of
transparency, balance risk and opportunity, and demonstrate
greater clarity in the longterm GLWA financial strategy.This
expanded approach is an evolution from financial capital planning
that was previously at a macro level. With the ultimate
performance measure of lowering the cost of capital for our
customers, a better executed financial plan optimizes the use of
bonds, revenue financial capital, revolving fund loans, and grants.
It also contemplates execution risk (actual rate of capital project
delivery) versus inherent risk in project cost estimating Lastly a
sustainable financial plan encompasses flexibility to allow for

PLAN

strategic timing of new debt, pace of cash flow needs, and
adequate reserves for system needs.

While the GLWA Board of Directors approves the plarthe
authority to spend does not ocar until additional project review
processes are completd prior to the procurement process.
Depending on the scopeand dollar amount ofthe project, final
approval to proceed may includecustomer engagement, Chief
Executive Officer review, andsLWA BoardCIP Committeereview
and/or GLWA Board action

2.1.

Revenue requirements are the basis for establishing customer
charges. Included in that calculation are operations and
maintenance expense, debt service, &dter Bond Ordinane
(MBO) reserve requirementssystem lease requirementsievenue
financed capital targets, water residential assistance program
commitments, and legacy obligations The cost of capital
improvements is allocated to customers among four general cost
pools asdescribed below.

Cost Allocation to Customer Charges

1. Commortto-All (CTA) represents costs that are allocable

- ~10 g4 qust s, « PN PP N AN R A

£i 9 O AL Sreilis cRE FLare A0S

defined as suburban (i.e. excluding the City of Detroit
customers).

3. CSO 83/17 represents capital costshat are allocated
based upon terms of a 1999 rate settlement agreement
sanctioned by a federal court The outcome wasan
AT TTAAQCEITT 1T &£ wob
AAAE] EOEJ O CilyHB3Detdbit customers and
17% to other customers.

4. Industrial Waste Control Facilities (IWC) provide for the
pretreatment of industrial wastewater.

As shown in Table llI-1 below, many the proposed capital
improvements are allocated to the commorto-all cost pool.

The capital financial plan will be updated based on parallel financial planning business improvement process underway.

-2
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Great Lakes Water Authority

Table llI-1. Cost Allocation

Projected

Projected
Capital Capital

Expenditures Expenditures

| OVERVIEW |l CIP DEVELOPMENT + PROCESS III EIVANG/YR=WANE [\/ CIP SUMMARY V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Expenditures

Total
Projected

Projected Projected Projected

Capital Capital Capital

Expenditures Expenditures Expenditures Percent of Five

Cost Allocation Fy 2018 FY 2019 FY 2020 FY 2021 FyY 2022 FYs 2018-2022 Year Total
Water

Common-to-all S 133,655 S 190,088 S 193,259 S 137,305 S 126,300 S 780,608 97.5%

Suburban Only 4,000 4,000 4,000 4,000 4,000 20,000
Grand Total 137,655 197,259 141,305 800,608

Projected Projected Projected Projected Projected Total
Capital Capital Capital Capital Capital Projected
Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Percent of Five

Cost Allocation FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FYs 2018-2022 Year Total
Wastewater

Common-to-all $ 140,091 $ 166,173 S 164,794 $ 108,242 S 85640 $ 664,940 88.3%

OoMID 13,408 22,920 16,000 52,328 7.0%

CSO 83/17 2,247 6,400 9,000 7,200 3,610 28,457 3.8%

Industrial Waste Control 5,000 2,000 - - - 7,000 0.9%

160,746 197,493

2.2.

As a new entity, GWA is evaluating and establishing financial
policies to advance financial sustainability. With the FY 2018
2022 CIP document, arinitial effort was made to differentiate
between appropriate uses of longerm debt versus revenue
financed capital received ad recorded to date in the
Improvement & Extension (I&E) Fund as defined in the MBO
While GLWA is positioning itself to further reduce reliance on
outstanding debt, the financial plan related to this CIP anticipates

CIP Funding Based on Estimated Useful Life

189,794 $

115,442 $

89,250 S 752,725 100.0%

further debt issuancesFor this reason the five-year financial plan
is regularly reviewed during the fiscal year.Updates may occur
due to changes in revenue sources, grant awards, approval of
lower interest rate revolving fund debt, and other budgetary
conditions. Thefinancial planreflects grants and federal and state
loans onlyafter approval is received by the grantor or authorizing

party.

As shown inTable lll-2, mostof the CIPprojects arelonger lived
asses, defined as greater than a 2§ear estimated useful life.

The capital financial plan will be updated based on parallel financial planning business improvement process underway.
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Great Lakes Water Authority

| OVERVIEW |l CIP DEVELOPMENT + PROCESS III EIVANG/YR=WANE [\/ CIP SUMMARY V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Table IlI-2. Asset Life and Eligibility for Funding with Long-Term Debt

Projected Projected Projected Projected Projected Total
Capital Capital Capital Capital Capital Projected
Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Percent of Five
Asset Life Range FY 2018 FY 2019 FY 2020 FY 2021 FyY 2022 FYs 2018-2022 Year Total
Water
<20 years $ 14,701 $ 8,833 S 4933 S 3,000 $ 3,000 S 34,467 4.3%
> 20 years 122,954 185,256 192,326 138,305 127,300 766,141
137655 & 194089 $ 197,259 $ 141,305 $ , 800,608
Projected Projected Projected Projected Projected Total
Capital Capital Capital Capital Capital Projected
Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures Percent of Five
Asset Life Range FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FYs 2018-2022 Year Total
Wastewater
< 20 years ) 500 S 500 S 500 S 500 S 500 S 2,500 0.3%
> 20 years 160,246 196,993 189,294 114,942 750,225 93.7%

160,746 197,493 189,794 115,442 89,250 752,725

2.3. Project Status Analysis in a CIPthat identifies more projects than thereare organizational
As shown inTable Ill-3, 76.8% of the water system projects and resources to manage. Additionally, it is not uncommon for

bwsxP | £ OEA xAOOAxAOAO OUOOAI BBFPPREE AYK! AT XEE¥EEAA A0 6.70 9A0
3 0 A ORsAefiriedin Chapter 1,Section 2, ®roject Statusof 0. 1 O With this new plan year, GLWAbegins a new day as we reinvent
9 A0 3 Gk prdetd that have been included in the previous the CIP processin FY 2016, GLWA began staffing its Sgshs

CIP, hae never had expenditures charged to jtand does not have Planning area. As this role continues to mature, the CIP will
an assigned BS&A Project Number. €ligh percentageof not yet become more refinedo better align priorities and resources That
started hasnot beenunusual because the staff isesponsible for Asset Management & CIP team has recently launched
identifying and prioritizing system needswith out the benefit of a wastewater master plan process which will further inform the
more refined prioritization process. This is not unlike other public ongoing caital planning efforts at GLWA

utilities . The outcome, howeveyis that this inherently may result

-4
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Great Lakes Water Authority

Table Ill-3. Project

Project Status

Water
New
Not Yet Started
Under Procurement

Active
Pending Close-out

Project Status
Wastewater
New
Not Yet Started
Under Procurement
Active
Pending Close-out

| OVERVIEW |l CIP DEVELOPMENT + PROCESS III =\ /XMW [\/ CIP SUMMARY V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Status Analysis

Number of

Project at

Beginning of
FY 2018

Number of
Project at
Beginning of
FY 2018

35
46
13
14
12

Projected
Capital
Expenditures
FY 2018

S 21,569
105,766
4,930

2,794

2,596
137,655

Projected
Capital
Expenditures
FY 2018

S 27,821
95,968
17,298
18,067

1,592

Statusasa % Projected
of Capital Capital
Expenditures Expenditures
FY 2018 FY 2019
15.7%| S 31,142
76.8% 156,900
3.6% 5,170
2.0% 877
1.9% -

Status as a % Projected
of Capital Capital
Expenditures Expenditures
FY 2018 FY 2019
17.3%| S 40,269
59.7% 128,592
10.8% 3,412
11.2% 25,194
1.0% 26

Projected
Capital
Expenditures
FY 2020

S 13,533
180,522
2,821

383

197,259

Projected
Capital
Expenditures
FY 2020

S 64,321
117,055

450

7,968

Projected
Capital

Expenditures

s

FY 2021

6,600
132,350
2,000

355

141,305

Projected
Capital

Expenditures

S

FY 2021

Projected
Capital
Expenditures
FY 2022

$ 6,600
122,200
1,500

Projected
Capital
Expenditures
FY 2022

Total
Projected
Expenditures
FYs 2018-2022

5 79,444
697,738
16,421

4,409

2,596
800,608

Total
Projected
Expenditures
FYs 2018-2022

S 239622
439,096
21,160
51,229

1,618

Total

160,746

100.0% $

-5

197,493

189,794

752,725
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2.4. Project Category Analysis

As noted in Chapter 1, Section 2.3 on page5, project phase
categoriesrelate to how aproject will be delivered and managed.
Categories may be grouped to align witthow the work is to be
performed and often with one vendor contract. The current
project categories are identified below.

S Study

D Design

Corrrd Construction

CA. Construction Assistance
DB.......oooed Design and Build
DBA......cevee. Design Build Assistance
CM. Construction Management
PM. Project Management
PO......ood Purchase Order

The project categoriesinform the financial planning process.In
this case, having a relatively high percentage of projects that are
Not Yet Started Table Il -3) compared with the Project Category
Analysis (Table 1l1-4) that has a high dollar amount in
construction categoriesindicates that it may be challenging to
deliver the CIP as presentedAgain, this is not necessarily unusual
in a large utility. Our goal with improving processes and building
staff capacity is to narrow those ratios.When it comes to
evaluaing the CIP financial planthe existence ofa number of high
dollar, long lead time projects that have not started, indicates a
reduced need to borrow and/or shift the allocation of financial
resources

Also, new to the FY 201& FY 2022 CIP was thelimination of
i T06 OAO T AAAAASG Al Thosw Apedd

-6

are included in a combination of other areas in the financial plan
such as the Improvement & Extension Fund as capital outlay
items. Thus, the proposed CIP is limited to clearlgefined project
categories.

2.5. Total CIP Requests Compared to the Financial Plan

The CIP Financial Plan reducease rate of capital project delivery,
the nature of projects in the CIP, funding source opportunities,
and improving financial metrics.In FY 2017 based on projected
estimates and preliminary, unaudited financial information, the
rate of CIP spend for the water system is at 61% and at 47% for
the wastewater system. Given that staff effort has been directed
toward stand-up of the GLWA in 2016and the evaluation of the
water system master plan adopted in 2016, it is expected that the
rate of capital spend will increase over the next twelve months.
Tablelll -5 below summarizes the requested CIP expenditures and
adjusts for an estimated rate of actuatapital spend.For GIWA,
the financing plan applies a rate 0B0% to each project, unless
there is an external committed funding source (such as
SRF/DWHF). In that instance, 100% of the amount is included in
the CIP Financial plan.

Table 111-5 provides the total CIP requestsat 100% versus the
amount funded in thein the financid plan.

TAAAAAG Al Thosd Ageddadcodtd A Al 11T xAT AAOS
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Great Lakes Water Authority

Table Ill-4. Project

Project
Category
Water

s/D/C
s/D/CA

D/C
D/CA
D/cCA/C
DB

PM

Project
Category
Wastewater
5
s/D/c
s/D/cA
s/b/cajc
S/D/CM
c
cMm
D
D/CA
DB
PO
Total

| OVERVIEW |l CIP DEVELOPMENT + PROCESS III =\ /XMW [\/ CIP SUMMARY V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Category Analysis

Projected
Number of Capital
Projects by Expenditures
Category FY 2017
12(¢ 2,540
10 4,800
11 1,303
42 50,629
1 .
12 1,863
11 14,255
3 200
1 -
6 1,176
1 2,316

110 $

Projected Projected Projected Projected Projected Projected
Number of Capital Capital Capital Capital Capital Capital
Projects by Expenditures Expenditures Expenditures Expenditures Expenditures Expenditures
Category FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022
9|s 421 | S 2,401 § 730 S 840 S 600 S 600 S
6 6,187 4,002 2,100 1,125 1,100 1,000
27 5,352 11,118 11,781 10,198 5,961 4,499
2 - 900 200 - - -
1 1,400 100 - - - -
52 39,058 129,708 179,713 175,081 106,781 82,151
1 1,000 800 520 100 - -
15 1,365 8,757 2,073 2,100 1,000 1,000
1 472 1,400 350 350 - -
5 5,133 60 26 - - -
1 - 1,500 - - - -
120 S 60,388 S 160,746 S 197,493 S 189,794 $ 115,442 § 89,250 $

Projected
Capital

Expenditures

$

79,082 $

FY 2018

5,175
24,900
5,575
60,603
4171
31,113
100
1,000
4,930
88

137,655 $

$

Projected Projected

Capital Capital
Expenditures Expenditures

FY 2019 FY 2020

2,175 § .
55,300 43,100
4,290 3,571
72,804 89,005

380 -
2,029 1,360
34,011 25,633
9,000 15,900
1,000 500
13,100 18,100

194,089 $

-7

197,259 $

Projected Projected

Capital Capital
Expenditures Expenditures

FY 2021 FY 2022

- S -5

10,800 8,500
2,072 1,500
101,240 08,340
1,160 1,160
14,333 14,000
3,700 3,700
8,000 3,100

141,305 $ 1

,300 $

Total
Projected

Expenditures
FYs 2018-2022

7,350
142,600
17,008
422,082
380
9,380
119,090
32,400
2,500
47,230
88
800,608

Total
Projected

Expenditures
FYs 2018-2022

5,171
9,327
43,557
1,100
100
673,434
1,420
14,930
2,100
86
1,500
752,725

Category as
a Percent of
Total
FYs 2018-
2022

0.9%
17.8%
2.1%
52.7%
0.0%
1.2%
14.9%
4.0%
0.3%
5.9%
0.0%
100.0%

Category as
a Percent of
Total
FYs 2018-
2022

0.7%
1.2%
5.8%
0.1%
0.0%
89.5%
0.2%
2.0%
0.3%
0.0%
0.2%
100.0%
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Great Lakes Water Authority

Table I1I-5. Total CIP Requests vs Financing Plan
Projected Projected

Capital Capital

Expenditures

FY 2017

Expenditures
FY 2018

System Allocation
Water
Total CIP Requests @ 100%

-

Financial Plan 5

Effective Rate

139,469
100%

110,124

Projected Projected

Capital Capital
Expenditures
FY 2017

Expenditures
System Allocation FY 2018
Wastewater
Total CIP Requests @ 100%
Financial Plan

Effective Rate

52,435 $
87%

139,176

Expenditures

-

5

80%

Expenditures

S

87%

| OVERVIEW |l CIP DEVELOPMENT + PROCESS III EIVANG/YR=WANE [\/ CIP SUMMARY V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Projected
Capital

FY

Projected
Capital

FY

Total
Projected

Projected Projected Projected

Capital Capital Capital
Expenditures

FY 2020

Expenditures
FY 2022

Expenditures
FY 2021

Expenditures

2019 FYs 2018-2022

$ 139469 |$ 137,655 S 194089 § 197,259 $ 141305 $ 130,300 S 800,608

-

5

-

5

155,271 $ s

80%

157,807

80%

113,044

80%

104,240

80%

640,487

80%

Total
Projected

Projected Projected Projected

Capital Capital Capital
Expenditures

FY 2020

Expenditures
FY 2021

Expenditures
FY 2022

Expenditures

2019 FYs 2018-2022

$ 60,388 |$ 160,746 S§ 197,493 $ 189,794 $ 115442 $ 89,250 $ 752,725

167,941 S

156,933 $
83%

92,354 $
80%

71,400 S
80%

627,804

85% 83%

Capital Project Expenditures are included in the financing plan at 80%, except for SRF Loan Projects which are included at 100%.

2.6.

The CIP financial plan is shown iTablelll-6. Thefocusis on the
sources and uses of funds for capital spending

CIP Financial Plan

In summary, this CIP financialplan demonstrates te following
principles applied in its development.

1. Anticipates bond issuance for CIP for projects with an
estimated useful life greater than 20 years
2. Includes only state revolving fund loans and grants that are

approved and authorized

-8

3.

4.

Includes transfersfrom the I&E Funds limited to funds
received to date

I&E Funds limited to CIP requests with an estimated useful
life less than 20 years

The use of I&E Funds will continue to be evaluated to reduce
future debt issuances

Contributed capital is identified asa future source to
accommodate new customers and/or other
intergovernmental agreements

Expenditures are adjusted for a projected rate of capital
delivery rather than the sum of CIP requests
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Great Lakes Water Authority
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Table IlI-6. CIP Financial Plan - Sources and Uses of Capital Spending

CIP Funding Sources and Uses
Water System Bond Construction Fund
Beginning Balance
{unaudited)
Bond Proceeds, net
Investment Income
DWRF Loan Reimbursements
Transfers from I&E Fund - Specific (a)
Transfers from I&E Fund - Strategic (b)
Grants
Contributed Capital Sources
Subtotal - Sources
Capital Project Expenditures (c)

Projected Ending Balance

s

&

FY 2017

5,000
225,383

237,219

173,953

s

&

2

FY 2018

173,953

435

14,936
30,000

219,324

{110,124)

109,200

FY 2019

Te ST
339,885

(155,271)

184,614

266

213,755

100,711

&

2

% of Total

24.9%
40.4%
0.3%
0.0%
3.4%
30.8%
0.0%

100.0%

CIP Funding Sources and Uses FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 FY 2022  Five Year Total % of Total
Sewer System Bond Construction Fund
Beginning Balance

{unaudited) & 100,000 | & 75,143 119,550 22,664 $§ 144433 $ 77440 § 75,143 11.4%
Bond Proceeds, net - 96,500 - 230,500 - - 327,000 49.6%
Investment Income 250 429 299 633 36l 154 1,916 0.3%
SRF Loan Reimbursements 20,621 52,897 49,732 25,488 - - 128,117 19.4%
Transfers from I&E Fund - Specific (a) 1,706 3,758 1,024 2,080 5,000 5,000 16,362 2.6%
Transfers from I&E Fund - Strategic (b} 5,000 30,000 20,000 20,000 20,000 20,000 110,000 16.7%
Grants - - - - - - - 0.0%
Contributed Capital Sources - - - - - - - 0.0%

Subtotal - Sources 127,577 258,727 190,605 301,365 169,794 102,634 659,037 100.0%
Capital Project Expenditures (c) (52,435) (139,176) (167,941) (156,933) (92,354) (71,400) (627,803)

Projected Ending Balance 5 75,143 5 119,550 S5 22,664 5 144,433 § 77,440 5 31,234 5§ 31,234

(a) Expenditures on projects for studies and short lived projects that may not considered "debt eligible”.
(b) Strategic use of revenue financed capital on "debt eligible” projects to transform away from reliance on debt financing.

(c) Capital Project Expenditures are included in the financing plan at 80% of the Requested Expenditures, except for SRF Loan Projects which are included at 100%.

-9
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V. CIP SUMMARY

The overall Great Lakes Water Authority 201&022 Capital Improvement Plan overall summary tables can be sed&elow. All financial
AECOOAO AOA ET OET OOATAO T &£ AT11AO0O jAphnnndOQs

Table IV-1. Water CIP Categories

Category
Water
Treatment Plants & Facilities

Lake Huron 111 $ $1,170 $5,628 $22,200 $22,593 $422 $ $ $50,843 $52,013
Northeast 112 - 150 1,983 - - - - - 1,983 2,133
Southwest 113 47,587 260 5,053 3,209 900 - - 2,940 9,162 59,949
Springwells 114 57,156 26,503 21,815 18,084 27,100 32,300 29,500 26,500 128,799 238,958
Water Works Park 115 761 2,765 6,575 36,600 20,500 - - - 63,675 67,201
General Purpose 116 - 500 3,400 14,200 18,700 4,900 - - 41,200 41,700

Treatment Plants & Facilities Total 105,504 31,348 44,454 94,293 89,793 37,622 29,500 29,440 295,662 461,954
Field Services

General Purpose 121 - - - - - - - - R N
Transmission System 122 37,284 24,683 33,332 35,352 59,150 69,700 69,700 69,200 267,234| 398,401
Field Services Total 37,284 24,683 33,332 35,352 59,150 69,700 69,700 69,200 | 267,234 | 398,401
SCC
General Purpose 131 - - - - - - - - - R
Pump Station/Reservoir 132 14,063 1,351 8,713 15,692 400 - - - 24,805 40,219
SCC Total 14,063 1,351 8,713 15,692 400 - - - 24,805 40,219
Water Quality
GeneralPurpose | 141 - - - - - R R - - -
Water Quality Total - - - - - - - - - -
Metering
General Purpose | 151 - - - - - R R - - -

Metering Total - - - - s s = - - -
General Purpose

General Purpose [ 161 - 290 - - - - - - - 290
General Purpose Total - 290 - - - - - - - 290
Programs
Programs | 17XX 9,571 16,161 45,501 43,983 43,983 33,483 30,600 - 197,550 223,282
Programs Total 9,571 16,161 45,501 43,983 43,983 33,483 30,600 -| 197,550 223,282
Water Total 166,423 73,833 132,000 189,320 193,326 140,805 129,800 98,640 | 785,251 | 1,124,147

V-1
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Great Lakes Water Authority

| OVERVIEW |l CIP DEVELOPMENT + PROCESS |Il FINANCIAL PLAN |W V PROJECTS BY CATEGORY VI PROJECT DESCRIPTIONS VIl GLOSSARY

Category
Water Central Services
Information Technology 31X - - - - - - - - - -
Fleet 32X - - - - - - - - - -
Facilities 33X - 3,000 3,000 3,000 2,500 - - - 8,500 11,500
Security 34X - - - - - - - - - -
Energy Management 35X - - 933 933 933 - - - 2,799 2,799
Engineering 36X 10,146 426 - - - - - - - 10,572
General Purpose 37X - - - - - - - - - -
Programs 38XX 14,479 1,823 1,722 836 500 500 500 - 4,058 20,360
Water Central Services Total 24,625 5,249 5,655 4,769 3,933 500 500 - 15,357 45,231
$191,048 008 04.089 o) o) / o =

Table IV-2. Wastewater CIP Categories.

s 3 " E
ol NG =
£2s S5 3
SR 3 ob = 3
5> S5 = 2
i 2 & O o
Wastewater
WRRF
Primary Treatment 211 $14,344 $14,528 $18,809 $36,052 $28,263 $13,242 $3,303  $2,679 $99,669 $131,220
Secondary Treatment & Disinfectior 212 45,362 9,088 27,698 24,554 16,363 5,540 5,540 10,499 79,695 144,644
Residuals Management 213 167,263 8,896 17,342 17,093 12,575 11,975 11,041 - 70,026 246,185
IwC 214 - - 5,000 2,000 - - - - 7,000 7,000
CSO RTB & SDF 215 - 3,520 2,247 6,400 9,000 7,200 3,610 - 28,457 31,977
General Purpose 216 28,426 3,249 11,422 15,900 18,550 16,810 16,279 2,421 78,961 113,057
WRRF Total 255,395/ 39,281 82,518| 101,999 84,751| 54,767 39,773| 15,599 363,808 674,083
Field Services
General Purpose 221 - - - - - - - - - -
Interceptors 222 - 321 37,537, 33,550 27,173 11,500 8,200 6,000 117,960 124,281
Field Services Total - 321| 37,537| 33,550/ 27,173| 11,500 8,200 6,000/ 117,960 124,281
SCC
General Purpose 231 - - - - - - - - - -
Pumping Stations 232 128 8,512 10,408 30,370 30,810 1,000 - - 72,588 81,228

V-2
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= % 3 e
D ol N 2
[o <] - ° N o
e SR 3 o 8
= S >S5 S =
O Z < = [ 0
In System Devices 233 - - 1,387 3,464 5,000 3,000 - - 12,851 12,851
SCC Total 128 8,512 11,795/ 33,834/ 35,810 4,000 - - 85,439 94,079
Metering
General Purpose | 241 - - - - - - - - - -
Metering Total - - - - - - - - - -
General Purpose
General Purpose | 251 - - - - - 3,125 2,737 - 5,862 5,862
General Purpose Total - - - - - 3,125 2,737 - 5,862 5,862
Programs
Programs | 26XX - 9,199 25500 25,500 40,500 40,500 37,500 - 169,500 178,699
ProgramsTotal - 9,199 25,500/ 25,500/ 40,500/ 40,500/ 37,500 - 169,500 178,699
Wastewater Total 255,523 57,313/ 157,350 194,883 188,234 113,892 88,210/ 21,599 742,569 1,077,004
Wastewater Central Services
Information Technology 31X - - - - - - - - - -
Fleet 32X - - - - - - - - - -
Facilities 33X - - 2,200 2,060 1,060 1,050 540 2,140 6,910 9,050
Security 34X - - - - - - - - - -
Energy Management 35X - - - - - - - - - -
Engineering 36X 6,006 442 - - - - - - - 6,448
General Purpose 37X - - - - - - - - - -
Programs 38XX 16,836 2,633 1,196 550 500 500 500 - 3,246| 22,715
Central Services Total 22,843 3,075 3,396 2,610 1,560 1,550 1,040 2,140 10,156 38,214

Grand Total $278,365 $60,388 $160,746 $197,493 $189,794 $115,442 $89,250 $23,739 $752,725%$1,115,217%

V-3
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Great Lakes Water Authority

Table IV-3. Centralized Services Categories (also appear broken out in Water and Wastewater tables)

Category
Information Technology 31X
Water - - - - - - - - - -
Wastewater - - - - - - - - - -

Fleet 32X

Water - - - - - - - - - -
Wastewater - - - - - - - - - -

Facilities 33X
Water 3,000 3,000 3,000 2,500 - - 8,500 11,500
Wastewater 2,200 2,060 1,060 1,050 2,140 6,910 9,050

Security

Water
Wastewater

Energy Management

Water 2,799 2,799
Wastewater - - - - - - - - - -

Engineering 36X

Split (Water/Wastewater) 16,152 868 - - - - - - - 17,020

General Purpose 37X
Water - - - - - - - - - -
Wastewater - - - - - - - - - -

Programs 38XX

Split (Water/Wastewater 31,315 4,456 2,918 1,386 1,000 1,000 1,000 7,304 43,075

47,467 8,324 9,051 7,379 5,493 2,050 1,540 2,140 25,513 83,444

V-4
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V. PROJECTS BY CATEGORY

SECTION 1 WATER

111 £ET AT AEAl EECOOAO AOA Irtthe Cépkal BExgeAsk Badegory ATapgEK Cdte§ody}) projebts dratfunted Qi) 8
Construction Bonds (CB) or the Improvement & Extension Fund (IEEost Allocation has been listed a8ommon to All (CTA) or Suburban
Only (Suburb. Only) as explained in Chaptehl .

Table V-1. Water CIP Projects

Energy Management: Lake Huron Water Treatmen

111 1227 . ; 2010 CB CTA 0 200 2,500 3,000 0 0 0 0 5,500 5,700 0.7%
Plant Low Lift Pumping Improvements

111 1280 Miscellaneous Me;ﬁfgfs\'/#rgpm"eme”ts atlake 50140 c8 cTA 0 270 1,030 3130 3050 422 0 0 7632 7,902 1.0%

111 1289 Evaluation of Flocculation Improvement Alternatives 2014 IE CTA 0 0 125 0 0 0 0 0 125 125 0.0%
at the LHWTP

111 1298 Electrical Tunnel Rehabilitation at Lake Huron WTF 2014 CB CTA 0 0 1,000 3,000 1,600 0 5,600 5,600 0.7%

111 1299 Miscellaneous Concrete Improvements at the Lake 2014 CB CTA 0 600 323 0 0 0 0 0 323 923 0.0%

Huron WTP
Replacement of Filter Instrumentation and Raw
111 1300 Water Flow Metering Improvements at Lake Huron 2014 CB CTA 0 100 600 12,150 11,780 0 0 0 24,530 24,630 3.1%
WTP
111 |1318| L8ke Huron WTPRaw Sludge Clarifier and Raw 1,5/ 6lcp oA | o 0 50 920 6163 0 0 0 7133 7,133 0.9%
Sludge Pumping System Improvements

112 1272 ~ YardPiping Replacement at Northeast Water ., g cta o 0o 80 0 0 0 0 0O 800 800 0.1%
Treatment Plant

2 i oWt R CRen RO ENON Y ey o2 @pn | @ dgp | dgse O 0 0 0 0 1183 1,333 0.1%
Northeast WTP

113 262 SouthwestWater Treatment Plant, Sludge Treatmer 3 o5 oTp 47587 0 1,793 0 0 0 0 0 1,793 49,380 0.2%

& Waste Wash water Treatment Facilities
113 (1277 High Lift Pump Discharge Valve Actuators |, 4lcal o1a | o | 160 | 260 | 900 | 900 | © 0 0 1,960 2120 0.2%
Replacement at Southwest WTP
Replacement of Butterfly Valves and Sluice Gates f o
113 1283 Rapid Mix Chambest Southwest WTP 2014 CB CTA 0 0 0 0 0 0 0 2,940 0 2,940 0.0%
Residual Handling Facility's Decant Flow 2
113 1297 Modifications at Southwest WTP 2014 CB CTA 0 100 3,100 2,309 0 0 0 0 5,409 5509 0.7%
114 917  Springwells Water Treatment Plant 1958 Filter ;g cTp 56,759 20,353 310 0 0 0 0 0 310 77,422 0.0%

Rehabilitation and Auxiliary Facilities
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114

114

114

114

114

114

114

114
114
114

114
114
114
114
115

115

115
115
116

116

116

Springwells Water Treatment Plant Low Lift and

ot High Lift Pump Station v el
Water Production Flow Metering Improvements at
1264 NE, SW, and SPW WTP 2014/1E
1265 Miscellaneous Concretev\llrggrovements at Springwel 2014 CB
1266 Administration Building Ivr\r;Tperovements at Springwells 2014 CB
1267 Replacement of Rapid Mix Units at Springwells WT 2014 CB
1958 Process Train
1268 Powdered Activated (_Zarbon System Improvements . 2014 CB
Springwells WTP
1930 Sedimentation Basin Sluice Gates, Guides &
1269 Hoists Improvements at Springwells WTP 2014/CB
1295 Springwells Water Treatment Plant Service Area 2014 CB
Redundancy Study
1306  Yard Piping Improvements at Springwells WTP 2012 CB
Steam, Condensate Return, and Compressed Air
1307 Piping Improvements at Springwells WTP 2012/CB
1320 Springwells Wgter Treatment Plant 1930 Filter 2016 CB
Building-Roof Replacement
1389 Springwells Reservoir Fill Line Improvements 2016 CB

Springwells WTP Underground Fire Protection Loog 2017 CB
Improvements
1412 Emergency Grating Replacement at Springwells W12017 CB
Yard Piping, Valves and Venturi Meters Replaceme
s at Water Works Park A ez
Miscellaneous Concrete and Road Improvements &
Waterworks Park WTP
Comprehensive Condition Assessment at Waterworl
1301 Park WTP 2014 IE
1410 Water Works Park WTP Chlorine System Upgrade 2017 CB
Miscellaneous Improvements to Raw Water Tunnels
e Shafts and Related Structures (e
Pennsylvania, Springwells and Northeast Raw Wate
1327 Supply Tunnel Improvements based on Contract €£2016 CB
1623 Inspection Results
Genesee and Lapeer County Transmission Syster
Improvements

1407

1274

2014 CB

1355 2016 CB

CTA

CTA

CTA

CTA

CTA

CTA

CTA

CTA
CTA
CTA

CTA
CTA
CTA
CTA
CTA

CTA

CTA
CTA
CTA

CTA

CTA

o

O O O o o

761

0
1,000
600
0

100

450

300

3,000
200

500

2,275

200
290

500

1,500 2,000 12,500 22,000 21,500 26,500 59,500

8,800
0
0
875
0

1,200

3,450

3,300
380
2,000
5,500

0

375
700
1,000

2,000

400

2,100 1,000 0 0
0 0 0 0
300 1,700 0 0
275 0 0 0
0 900 2,000 0
2,000 4,000 300 0
0 0 0 0
2,000 7,000 8,000 8,000
2,500 0 0 0
0 0 0 0
4,000 0 0 0
2,909 0 0 0
0 0 0 0
27,900 20,500 O 0
0 0 0 0
0 0 0 0
8,700 0 0
1,000 500 0 0
10,000 15,000 4,900 0
3,200 3,200 0 0

0

0

o O

11,900

0
2,000
1,150
2,900
7,500

0

86,000

12,900

998
2,000
1,250
2,900
7,500

450

25,000 25,000

5,950

0
7,300
3,289
2,000

6,250

3,000
7,500
3,289
2,500

53,900 53,900

0

375

3,036

575

7.4%

1.5%

0.0%

0.2%

0.1%

0.4%

0.9%

0.0%
3.1%
0.7%

0.0%
0.9%
0.4%
0.2%
6.7%

0.0%

0.0%

9,400 9,690 1.2%
2,500 2,500 0.3%

31,900 32,400 4.0%

6,800 6,800 0.8%
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122

122

122

122

122

122

122

122

122
122

122
122

122

122
132
132

132

132

132

Parallel 42-Inch Main in 24 Mile Road from Rocheste
1 Station to Romeo Plank Road 2005 CB

Replacement of Five (5) PRV Pitsf Treated Water

1216 o 2010 CB
Transmission System

1305 New Waterworks Parl;vltgirl:lortheast Transmission 2014 CB
96-inch Main Relocation, Isolation Valves

Lol Installations, and New Parallel Main 2016|CB
Transmission System Water Main Work

1323 Replacement of Schoolcraft Water Main 2016/CH

1324 Transmission System Water Main WorkWVick Road 2016 CB

Parallel Water Main
Design and Construction of a new Newburgh Roac
1326 24" Main along Newburgh Road betweeherry Hill 2016 CB
and Glenwood Avenue
Water System Improvements in Joy Road from
Southfield Road to Trinity
Water Main Replacement within the City of Detroit
1351 Joy Rd from Greenfield to Schaefer and Davison A2014 CB
from Lindwood to Livernois

1350 2014 CB

1403 Park-Merriman Water Main-Final Phase 2015 CB
1404 36-inch Water Main in Telegraph Road 2012 CB
1405 Lyon Township Transmission Main Extension Projec 2017 CB

1230 48-Inch Water Main Installation at Vining and Wick
) 2015 CB

b Roads in Romulus
1230 30-Inch Water main 2017 CB
1047 Wick Road Station Rehabilitation 2004 CB
1226 Replacement of SWltchgear at Joy Road Pumping 2010 CB
Station
1270 Isolation Gate Valves for L|r_1e Pumps for West Servi 2014 CB
Center Pumping Station
1271 Hydraulic Surge Cont_rol for N_orth Service Center 2014 CB
Pumping Station

Energy Management: Evaluate Alternatives and

1288 Recommend Corrective Actions to Improv&ower 2014 |E

Factors (PF) at Various GLWA Booster Pumping
Stations

CTA

CTA

CTA

CTA

CTA

CTA

CTA

CTA

CTA
CTA

CTA
CTA

CTA

CTA
CTA
CTA

CTA

CTA

CTA

26,926 2,367
1,015 1,205
0 0
0 500
0 0

0 10,000
0 0
8,323 100

0 1,370
0 0
0 2,000
0 1,300
1,021 3,514
0 2,327
13,452 250
611 1
0 0
0 200
0 0
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715
0
1,500
1,500
0

9,350

1,800

1,106

1,800
5,061
10,500

0 0

0 0

0

0

0

0

0

0

715

0

30,008 0.1%

2,220

0.0%

5,000 10,000 38,000 38,000 37,500 92,500 130,000 11.6%

6,000 35,900 31,700 31,700 31,700 106,800139,000 13.3%

7,300 7,250
0 0
2,200 0
0 0
652 0
2,200 0
0 0
12,000 6,000
0 0
0 0
0 0
1,000 0
2,000 100
125 0

0

0

O O oo

o

0

0

o O oo

o

0

0

o O oo

o

14,550 14,550 1.8%

9,350

4,000

1,758
4,000

5,061
28,500

0
1,521

2,600

250

19,350 1.2%

4,000

8,423

3,128

4,000
7,061

29,800

4,535

2,327

13,702

612
1,521

2,800

250

0.5%

0.0%

0.2%
0.5%

0.6%
3.6%

0.0%

0.0%
0.0%
0.0%

0.2%

0.3%

0.0%
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Pressure and Control Improvements at the Electric,

132 1293 Ford Road, Michigan, and West Chicago Water 2014 IE CTA 0 0 200 2,800 0 0 0 0 3,000 3,000 0.4%
Booster Pumping Stations

Energy Management: Freeze Protection Pump 2014 CB

132 1294 . . . CTA 0 0 200 500 300 0 0 0 1,000 1,000 0.1%
Installation at Imlay Pumping Station
132 |1296| Needs Assessment Study for all Water Booster |, | \p| c1a | o | s00 |2,200] o 0 0 0 0 1,200 1,700 0.1%
Pumping Stations
132 1334  Sudy Phase Services for Proposed East Service 515 \e cta o 400 100 0 0 0 0 0 100 500 0.0%
Center Booster Pumping Station and Reservoir
132 1336|  WWestSemvice Cergzgg‘c‘j‘g Rd Division Valve |,0,7lc8 c1a | o 0 4200 7.600 0 0 0 0 11,800 11,800 1.5%
132 1347 EN€roy Ma”ageme”fh\s’\t’aells;t%i”‘ce Center WSC)Voni6 cB cTA 0 0 1667 1667 0 0 0 0 3334 3334 04%
161 1233 Comprehensive Water Master Plan Update 2010 CB CTA 0 290 0 0 0 0 0 0 0 290 0.0%
1701 1256 Water Treatment Plant /Pump Station Allowance 2012 CB CTA 0 12,645 19,650 20,000 20,000 10,000 10,000 0 79,650 92,295 9.9%
As Needed Construction Materials, Environmental
1702 1291 Media and Special Testing Services, Construction 2014 CB CTA 0 0 500 500 500 0 0 0 1,500 1,500 0.2%
Inspection, and Other Technical Services
1703 1401 Water Treatment Plant Automation Program 2017 CB CTA 0 0 1,500 1,500 1,500 1,500 1,500 0 7,500 7,500 0.9%
1704 1230 Water Transmissionimprovement Program 2010 CB CTA 0 0 10,000 10,000 10,000 10,000 10,000 0 50,000 50,000 6.2%
1705 1356 |ransmission System Valve Assessmentand 5417 g cTa 0 0 2930 3100 300 3,100 3,100 O 15330 15330 1.9%
Rehabilitation/Replacement
1706 1400 Water TransmissionMain Asset Assessment Prograi2017 CB CTA 0 0 2,626 2,000 2,000 2,000 2,000 0 10,626 10,626 1.3%
1707 1170 ~ _BOOSter Stations and Reservoirs Inspection, - 4507 og 1A 9571 2,316 88 0 0 0 0 0 88 11,975 0.0%
Rehabilitation and Inspection Repair Program
Reservoir Inspection, Design and Rehabilitation at
1708 1325 Imlay Station, Adams Station, Haggerty Station, Lk 2016 CB CTA 0 50 3,300 2,550 2,550 2,550 0 0 10,950 11,000 1.4%
WTP, SPNTP and SWWTP
1709 1303 Suburban Water Meter Pit Rehabilitation and Meter 5,4 g SUbUTL. 5 505 4000 4,000 4,000 4,000 4,000 0 20,000 20,500 2.5%
Replacement Only
As-needed Engineering Services for Concrete Testir
3807 1147 Geotechnical Soil Borings, other Testing Services, a2006 IE CTA 0 650 907 333 333 333 0 0 1,906 2,556 0.2%

Related Services
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Theregional water systemdraws its water from the largest fresh operation in 1964. This intake supplies raw water to
water source in North America, the Great Lakewith Lake Huron the SouthwestWater Treatment Plant
to the north, the Detroit River to the south and Lake St. Clair to the

. - . ) WATER TREATMENT PLANTS
east.With access to nearly 2 billion gallons of high quality source

water and with three separate intakes, the Authority has highly Raw water from the intake facilities is treated at theregional - .
reliable and more than sufficient source water for current and water systemd6 O x AOAO OOAAOGI AT O Pl AT OOh xE
projected demands. filtering, bacteria control, and taste and odor controlEach of the

five water treatment plants in the regional water system was
constructed with the capability to treat the water in accordance
with federal requirements under the Safe Drinking Water Actin
the opinion of the Authority, based upon physical evaluations
conducted by its consultants, no significantmprovements to the
water treatment plants are presently required to meet such
requirements. In addition, each treatment plant is equipped with
its own laboratory facilities for the examination of drinking water
which are recertified periodically (every three years) by the
Physical Facilities Michigan Department of Public HealthThe treatment plants are
more particularly described in the following table. A summary of
the treatment plants is shown inTable V-2 on the following page.
TheWater ystemd O OEOAA ET OAEA AAAE] EOEAOLAQA AE0NAL AL lnd raddcach OA

generally in adequate to goodvorking order and repair.

The majorcomponents of theregional water systeminclude three
intake facilities, five treatment plants, an extensie conveyance
system consisting of over 800 miles of transmission mains
throughout the service area, 19 booster pumping stations and 32
water storage reservoirs (14 at the water treatment plants and 18
at booster stations). Water flow and pressure throughaut the
Water System are monitored and controlled by a Systems Control
Center located in the Central Services Facility.

INTAKE FACILITIES

: . Placed in Rated Capacit
() The Lake Huron intake, located in Lake Huron, Plant . pacity
: . . Operation (MGD)
approximately 5 miles north of Port Huron and 5 miles
into the lake, was placed in operation in 1974. This Lake Huron 1974 400
intake supplies raw water through a tunnel to the Lake Southwest 1964 240
Huron Water Treatment Plant.
W The Belle Isle intake , located at the eastern end of Northeast 1956 300
Belle Isle where Lake St. Clair flows into the Detroit .
. . . . . (1)
River, was placed in operation in 1931. This intake Springwells 1931/1958 540
supplies raw water to the Water Works Park, Water Works 2003 240
Springwells and NortheastWater Treatment Plants. Park
w The Flght!ng _Island intake a”O! tunr_1e|, _Iocated under @ A major addition was completed in 1958, doubling the capacity of such water
the Detroit River on the Canadian side just west of the treatment plant by adding a new reservoir, sedimentation basin and filtration

northern end of Fighting Island, was placed in facility. Filter upgrades at Springwells limit plant capacity to 300 million
gallons per day (MGD) util construction is complete, which is currently
expected to occur or about September 2017.

V-5



(N cLwA

WATER DELIVERY SYSTEM

The Authority operatesand maintains all transmission mains (24
inches to 120 inches in diameter) within the City limits and certain
transmission mains throughout the wholesale service area. The
regional water systemconnects throughout the wholesale service
area with the transmission and distribution mains owned and
operated by the wholesale municipal customerscluding the City
of Detroit.

The transmission system is laid out to provide adequate pressures
that are reinforced by use of booster stations and reservoirs as
necessary.The transmission system is interconnected and flow of
water can be controlled, particularly in emergency conditionsto
flow in either direction by opening or closing valves. Water
pressures can be boosted to overcome typical losses due to an
emergency situation.

MONITORING FACILITIES

The Water System Control Center controls and monitors the
transmission of water throughout the regional water system
Operators in theSystemsControl Center can remotely control the
pump stations at the treatment plants and the 19 booster stains
to adjust flows and pressuresto meet the changing demands of
customer communities.

Regional Water System Master Plan

The Water Master Plan Update was accepted tlye GLWABoard
on August 24, 2016. This plan was materially completed in 2015
i OEA O¢mpu 7AO0AO0 - AOGOAO ol Al
closeout in 2016. Customercommunities were engaged in the
preparation of the 2015 Water Master Plan Update. This provided

The 2015 Water Master Plan Update, which covers a period of 20
years, instead othe 50 yearsof prior master plans, recognizes the
national trend of declining demand A key focus was to establish a
strategic infrastructure and operating plan associated with this
reality. The update recommended rightsizing the capacity of the
regional water systembased on the current lower projections of
population and water volumes.

4EA ¢mpu 7A0AO - AOOAO o1 Al
combined water treatment plant design capacity was estimated to
be over 60 percent greater than the forecasted 26year water
demands. The total rated capacity of the existing five water
treatment plants is 1.7 billion gallons per day. The 2015 Master
Plan Update identified likely maximum demands in the range of
up to 1.0 billion gallons per day during the 26year planning
period. This provided the rationale toevaluate the possibility of
repurposing one or more water treatment plants to strategically
align capacity and service requirements and planning for
structural de-rating of capacity as warranted at the remaining
four water treatment plants. The 2015 Master Plan Update
recommended converting the existing Northeast Water
Treatment Plant into a storage and pumping facility, thereby
eliminating the need to invest in improvements that would
otherwise be required to maintain rated capacity, and investing in
the four remaining water treatment plants.

The 2015 Water Master Plan Update is designed to provide the
System~with flexibility to Mmeet multiple growth scenarios and
OAcOl AOT OU_ AEAT CAO EI

demands will require additions and modifications to the existing
water transmission system. The first five years of the 2015 Water

5DAAO0A
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for public benefit to leverage existing infrastructure before
investing in new infrastructure. The 2015 Water Master Plan
Update has been utilized to develop the Regional Water System
CIP.

V-6

additions and modifications to the existing water transnission
system,a numberof which are in the Fiscal Year 20122 Regional
Water System CIP. An example of ti@D A A ibdnsiabbenefits is
an estimated $400 million of capital cost avoidance. In August
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2016, the 2015 Water Master Plan Update was furthermpaated to : TR :%m—a : ﬁﬂ |8
decommission and repurpose the Northeast Water Treatment v | L lvoma 8] | s | o | e | s (s | o e | e | 'm"“\
Plant, DOT OEAA A T Ax OOAT OIl EOOET T Ol - e R
northeast service area and add enhanced waterSystem . .,m.s"'[ e | s [ o, [0 | ‘ EE ure ‘w‘m
redundancy and long term serviceability to a large (96 inch) il ST .M = Loy | | T
water main through completion of a repair, relocation and miim« ?"‘“ e Wf; o | wm |
isolation valve installation project for that water main. ﬂil—f;‘f" ‘T T i
Service Area and Customers 4 Ile :i_m‘
The Authority currently provides wholesale water services in a n| | | s | e i | mf:';“
service area encompassing 981 square miles and serves aila =) Sl | . =]
portion of eight Michigan counties in southeast Michigan, o | o | mom | me | e \mnmm‘ B
including Oakland, Macomb, Wayne, Lapeer, Genesee, 3 DML sl F e mjf“‘q/
Washtenaw, St. Clair and Monroe Countiekigure V-1 displays m | e | wme | sowm | mmue | s mﬂgm
., 71 80 OA ogpipAvatelp LoAMIBN people, or nearly HE e T ]
40 percent of the total population of the State of Michigan, live in SRR aro | oo e | e
OEA | OOEI OEOUBO xAOAO OAOOEAA Ac = I o t=li=
approximately 82 percent of the population serve by the m | | | [y g ,
Authority, and the City of Detroit comprise the remainder served e :;T-i--—- S;“éEMR
by the Authority. Under certain circumstances, subject to the m | mom | wmm | sww :
| OOEi OEOUSO 3UOOAI | POEI EVUAGEIT o A
service area may be expanded to include additional canunities. W w"b'f" T T e
4EA 1 OOET OEOUBO AOOOTTAO ATTT Ol 5 fee O : e
service contracts and the City retail customer class is served via n‘ ookl K = o [ g B i
the terms of the Water and Sewer Services Agreement. ] 1o - | © vt e T

we un N = | = | TRe(lp) e
Wholesale Water Customers o i = \E_.W Wymy | S
The Customers of the regional water system include 127 g we | ome | oew | omm | w CO) N T — /
communities served through 87 wholesale water service i e B e \
contracts with municipal and other public entity customers, as ‘?Jli"‘ e -y
well as the City of Detroit, which is served by the Authority — & e U‘\}f LAKE |
pursuant to the Waterand Sewer Services Agreement. The first = lﬂfﬁj s /F & ERIE
wholesale customer communities to negotiate service agreements T+t s . 7
51 ARO OEA | OOETI OEOUBO i1 AAI Ail OOAAOD F,@ugem Owa Ealer scEaiatd 41 AAO

model contracts for 78 of the 87 current wholesale customers
have been negotiated, approvedand are in effect. Of the other

V-7
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nine wholesale customers, seven are served under the former

contract structure, two are being served via emergency service
contracts, and Genesee County is being served without any formal
contract. The 78 customers served by the new model contracts
comprise ower 91 percent of total billed revenues from regional
water system wholesale customers (exclusive of Detroit). Since
2015, the Authority has negotiated new model contracts with the
communities that formerly made up the Greater Lapeer County
Utilities Authority consisting of Village of Almont, Cit of Lapeer
and Mayfield Township. The Authority has also completed a long
term contract with the City of Riverview, which had previously
been served under an expired contract. The City of Detroit is not a
OxET 1TAOMOAOT I Aos )1 OOAAAR
for the Authority in serving the customers through the DWSD, is
the largest customer of the Water System.

The model water service contracts generally provide for (i)
delivery of water by the Authority to the wholesale customer at
designated metered points at specified rates of flow and pressure
and (ii) payment by the wholesale customer for all water supplied
at reasonable charges established by the Authority. The Authority
is responsible for meetirg all water quality requirements at the
designated metered points. The wholesale customer is solely
responsible for distributing water from the points of delivery to
its retail customers, for local billing, collection and rate setting.

The model contractshave a 30year initial term and automatically
renew for an additional 10year term unless a party to the
contract provides written prior notice of intent to terminate at
least five years prior to the end of the thercurrent contract term.

In the event of a early termination, the model contract provides
that wholesale customers are liable to GLWA for the payment of
any costs incurred by the Authority related to the provision of
services to the customer community, unless the termination is for
cause, in whit case GLWA has cure rights. The model contract
provides that GLWA has no responsibility for distributing,
operating, repairing, replacing or maintaining any portion of the

V-8

OEA #

service area and that the customer is prohibited from
commingling Authority water with water from any other source
without the prior approval of GLWA.

The model contracts also provide that the Water Technical
AdvisorU #1011 EOOAA j OEA 04! #6Qh
cooperative working relationship between GLWA and its
customer communities, will remain in place for the contract term.
In addition, the model contracts include other provisions required
for the orderly operation of an integrated water supply and

istripution _syste ch assthe following:- (i). restrigtion s A
re%igt]riblljtiéEns oﬁtgégséet Ii%f?stﬁ:)ft e %‘\;ﬁ;gullarbmu%c pali§ §rrA 1o
other public entity without the consent of the Authority; (ii)
measurement of waer furnished by meters; (iii) the metered flow
of water is the basis for billing; (iv) prohibition against combining
of regional water system supplied water with water from any
other source without prior written approval of the Authority to
ensure a unifom quality of water throughout the area; (v)

i OT EAEDAI AAAAPOAT AA 1T & OEA
construction of distribution mains and Authority approval of
construction plans therefor to ensure a uniform standard
throughout the area; (vi) Authority commitments regarding
notification of rate changes; (vii) payment and late payment
terms; (viii) delineation of maintenance responsibilities; (ix)
specific water pressure commitments by the Authority; and (X)
maximum day, peak hour and annual volume commitmeantby the
wholesale customer.

1.1

GLWA operates and maintains five water treatment facilitiethat
provide water to GLWA customer communities in Southeast
Michigan. The Springwells, Northeast, Southwest, Lake Huron,
and WaterWorks Park Water Treatment Plants have a maximum
rated treatment capacity of 1,720 million gallons per day and firm

Water Treatment Plants & Facilities

O
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dental health protection. Polymers are also added at several
facilities to enhance coagulation and filtration as well as for

high service pumping capacity of 2,400 million gallons per day.
The high service pumping capacity exceeds the rated treatment

capacity to asist in meeting peak hourly demands from finished
water storage. Applicable treatment and pumping capacities and
other data can be seen iTable V-3 on the following page.

thickening and dewatering of alum residuals.Two of the five
plants, Southwest and Water Works Park, employ automated
residuals removal from the sedimentations basins. The residuals

are thickened and dewatered on site along with backwash
x AOOAxAOAOh AT A AEODI OAA 1 mAeAD |
cleaned manually on an annual basis and the sludge is discharged

Four of the five plants (Northeast, Springwells, Southwest and

Water Works Park) are conventional treatment facilities with the Al

following process trains: rapid mix, coagulation, flocculation,
sedimentation, granular media filtration, and disinfection. Lake

(60i1 EO OEA 1110 AAAEI EOU xEEARIE fom BRapeae 5}&3“ }i(ea%g” Rcé%%vﬁ'% AEOAA
EE1 OOAGET 16 DI AT ORF xEEAE | AAT O p@%‘jﬁ*ﬂ'ﬁ%q@%“@? 176
Northeast plants do not havea omated alum resi uals coIIectlon

require a minimum detention time of 4 hours. In addition, Water
Works Park is the only planthat employs intermediate ozonation
for primary disinfection control. All five plants use the same
chemical systems including alum for coagulation, chlorine for pre
oxidation and primary disinfection (excluding Water Works
Park), powdered activated carbon (PAC) falaste and odor (T&O)
control, phosphoric acid for corrosion control, and fluoride for

to the sludge drying lagoons. The Iagoons also receive thickened

in the sedimentation basins or a thickening treatment process on
site for alum residuals or backwash wastewater. At both facilities,
the basins have been manually cleaned on an annual or biannual
basis and the solids discharged to the wastewater collection
system; backwash wastewater is also discharged to the
wastewater collection system.

Table V-3. Water Treatment Plant Capacity, Finished Water Storage and Areas Served Summary

vYear Placed in Rated Firm High Service = Finished Water
Facility Service Treatment Pumping Capacity Storage Volume Areas Served
Capacity (MGD) (MGD) (MG)
Springwells = 1931 First Train; 540(1) 260, IPD* 60 Detroit, Northern Wayne County, Eastern Washtenaw County, Oaklar
WTP 1958 Second Train 450, HPD* County, Southeastern Macomb County, Western Wayne County
Northeast Northeast Detroit/Wayne County, Southern Macomi€ounty,
WTP 1956 300 400 30 Southeast Oakland County
Southwest Southern Wayne County, Northern Monroe County, Eastern
WTP 1964 240 310 30 Washtenaw County
Lake Huron Genesee County, Lapeer County, St. Clair County, Macomb Count
WTP 1974 400 420 44 Oakland County
Water Works . .
Park WTP 2003 240 560 28 Eastside of Detroit, Eastern Wayne County
System Totals: 1,720 2,400 192 *IPD = Intermediate Pressure District, HPD = High Pressure District
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1.1.1. Lake Huron Water Treatment Plant
The Lake Huron Water Treatment Plant began fulicale
operations in 1974. The plant is located at 3993 Metcalf Road in
Fort Gratiot, Michigan. The Lake Huron plant was designed to be
easily expandable to meet the needs of growing populations in the
communities it serves to the north of Detroit. In 2004, after
completion of a pilot study along with various upgrades to the
process trains, the MDEQ rated the maximum capacity of Lake
Huron at 400 MGD. Lake Huron is the only GLWA facilitgat is
| DAOACAAEEEARO T AEOAADO EEI OOAOQCET T i
basins do not meet 16State standards and thus are not
considered to be true settling basins by the MDEQ. The raw water
source for the plant is Lake Huron. The raw water tunnel is
designed for a maximum cagpcity of 1200 MGD and 800 MGD
during cold weather. The plant was constructed with provisions Figure V-2. Lake Huron WTP
to increase the capacity by adding additional process trains and
pumping units to obtain the maximum production capacity of

pcmm -'$8 )1 OEA Adpbogss reatmend O A O ArgarA D3JLake Huron WTP process diagram
improvements were constructed at
the Lake Huron Water Treatment ——|CLEARWELL |

NO.1

Plant. These improvements included

new high lift and backwash water |
pumps (including discharge piping e Faanras | wammen N
> - 192" RAW WATER ! _’7 : ! i HIGH N
and valves), rehabilitation of two Lﬁ’a‘?ﬁs‘éﬁ?&) oy X }* PLTERS Y UeT = it
. . L FLOCCULATION | CONTACT
clear wells and the high service e O s
suction well, filtration capacity
improvements, pretreatment [ i | |

NO.3

improvements and filter control
modification, and a new treatment
facility  for  filter  backwash
wastewater. ALUNSLDCE o Lacoons
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1.1.2. Northeast Water Treatment Plant
The Northeast Water Treatment Plant at 11000 E. Eight Mile Road
in Detroit became theformer Detroit 7 AOA O 3 tHid @ddr 6 O
treatment plant. Dedicated in 1956, the plant was built to meet the
needs of suburban communities located east and north of the city.
The source of raw water is the Belle Isle intake, located in the
Detroit River, which also serves Springwelland Water Works
Park. The raw water is chlorinated, fluoridated and screened at
Water Works Park before it flows to Northeast by gravity. Low lift
pumps lift the raw water to the process trains, which operate in
parallel. With a maximum rated capacity of B0 MGD, the plant
process trains consist of rapid mix, flocculation, sedimentation,
and dualmedia gravity filtration.

Figure V-4. Northeast WTP

T
FLOCCULATION | SETTLING
CHAMBERNO, 1|  BASINNO.1
|
NORTH NORTH HIGH LIFT
i T a 357 " i
. 3 Pl
120 AAWWATER, LoW | I & TO DISTRIBUTION
TUNNEL (DETROIT UFT T 1 e § sl
RVERSORCE) i) ! FLOCCULATION | SETTLING EF3 SOUTH
SOUTH CHAMBERNO.3 | BASINNO.3 ° FILTER
RAPID MIX ; PLANT
FLOCCULATION | SETTUING
CHAMBERNO.4 |  BASINNO.4 RESERVOR
1
RESERVOIR RESERVOIR
NO. 1 NO.2

Figure V-5. Northeast WTP process diagram
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1.1.3. Southwest Water Treatment Plant
$A00T EOC8O &£ OOOE xAOAO OOAAOGI AT ~
14700 Moran Road in Allen Parkbecame operational in 1964. The
Southwest Water Treatment Plant was constructed in 1963t
which time it was owned and operated by Wayne County. Through
an agreement with Wayne County, the City of Detroit purchased
this plant to regionalize water services in Southeast Michigan.
Raw water for Southwest flows by gravity from the Detroit River
through anintake at Fighting Island. The plant has a rated capacity
of 240 MGD. The original plant was designed with the ability to be
upgraded to 320 MGD via equipment replacement. There are also
spare raw water conduits which can accommodate an expansion
up to 480 MGD. The low lift pumps lift the raw water for treatment
through the process trains which operate in parallel. The
Southwest Water Treatment Plant also has a Residuals Handling
Facility to treat filter backwash wastewater and alum sludge
residuals.

Figure V-6. Southwest WTP

RESERVOIR RESERVOIR RESERVOIR
NO.1 NC.2 NO. 3

T
FLOCCULATION | SETTLING
BASINZE | BASIN 28

!

RAPID MIX

— FLOGCULATION I SETTLING
144" RAW WATER m 11 BASIN 24 i BASIN 24 HoR
I
|

)

TUNNEL (DETROIT UFT +—t FILTERS UFT ;?sq‘IES;I;'RIBLmON
RIVER SOURCE) W I FLOGCULATION | SETTLING ] W
— BASIN 1A BASIN 1A

EQ
| CHAMBER

T
FLOCCULATION | SETTLING
BASINTE | BASIN 18

1

RESIDUALS ALUM SLUDGE

HANDLING
FACILITY BACKWASH WASTEWATER

Figure V-7. Southwest WTP process diagram
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1.1.4. Springwells Water Treatment Plant
The Springwells Water Treatment Plant at 8300 W. Warren
Avenue in Dearbornis the oldest of the GLWA water treatment
facilities. At the time of its dedication in 1935it was the largest
water treatment facility in the world. The first train was
constructed in 1930 and has a maximum rated capacity of 340
MGDand the second train constructed in 1958 has a maximum
rated capacity of 200 MGD, for a total capacity of 540 MGD. Like
Northeast, the Springwells plant receives its raw water from the
Belle Isle Intake. The raw water influent is screened, chlorinated
and fluoridated at Water Works Park before it is conveyed to
Springwells. The low lift pumps lift the raw water for treatment
through the process trains, which operate independently. The : -
1930 train provides hydraulic mixing through a baffled chamber Figure V-8,
for rapid mixing while the 1958 train has mechanical rapid
mixers. Both trains have flocculation, sedimentation and filtration

Springwells WTP

treatment units. A major project to PR
upgrade the Springwells plant, SP A i } =
. CHAMBER
583, is currently underway and BRI ND.2 s
should be closed out in 2018. This ‘ | S
project includes a complete B } o
replacement of the 1958 filters and BASINNO 4 || resemvoR
a limited replacement of some of the
1930 f||t§r§. A laboratory upgrac_ie, ur sawTER ow |} | | o B
yard piping and other site rversoures PUMPS 0 PP EYSTM
improvements, and electrical :
im_provgments are also included in FLOCCULATION | SETILING, —— e
thls prOJeCt' R’“B',D"'x FLOCCULATION | SETTLING j—_ FIFC?:;S
[ ——[ BASIN NO. B : BASINNO. 6
_[: ‘& FLOCCULATION I SETTLING
BASINNO.7 | BASINNO.7 WEST
t - FILTERS
FLOCCULATION I SETTLING

BASINNO. 8 BASINNO. 8

Figure V-9. Springwells WTP process diagram
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1.1.5. Water Works Park Water Treatment Plant
Water Works Park Water Treatment Plantan produce up to 240
million gallons of superior quality drinking water per day (MGD)
xEQOE O1 11 & O AgpAl OEiIT Ol o¢m
$275 million investment in this state-of-the-art facility is water
the way it is meant to be: colorlessodorless, and great tasting;
even better tasting than the water for which DWSD has been
justifiably lauded for more than 150 years.

', 7180 TAxAOO xAOAO OOAAQI AT O
Jefferson Avenue in Detroit. Water Works Park || began operat

in 2003 as a conventional surface water treatment plant. The
original Water Works Park water treatment plant was razed and

a new facility was constructed on the same site. The raw water
source for the plant is the Belle Isle intake on the Detroit River.
The plant has a maximum rated capacity of 240 MGD and is

L, 7180 EFEOOO FAAFT FAOI x FOF
ozone disinfection facilities et
as well as a Residuals __ [Foccusmon | sernune ] ™t [
Handling Facility to treat filter B i
backwash wastewater and [ |_BAsnie E BASH 18 oSN
H . FLOCCULATION SETTLING
Works Park s the. largest e —(Eor | o | e | o | () g
plant in Michigan to use ozone FL:::SK:W : ::_::;
as a disinfectant. The plant g DS Y
was designed to use TR S "
independent process trains-a B U
minimum of two process units |
are provided for each e ALUM SLUDGE
treatment  process.  In i WASTE WASH WATER
addition, all conveyance
facilities such as pipelines, Figure V-11. Water Works Park process diagram

junction chambers, clannels, and wet wells are configured to
provide a minimum of two treatment pathways.
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1.1.6. General Purpose
Refer to the General Purpose description on pade4.
1.2. Field Services

1.2.1. General Purpose
Refer to the General Purpose description on pade4.

1.2.2. Transmission System
The Regional Water Transmission System (RWTS) consists of
over 800 miles of water main 24inch and greater typically with
the responsibility for the transport of potable water from the five
water treatment facilities to the regional wholesale water
customercommunities and the City of Detroit.

Figure V-14, on the following page, depicts only those water

transmission mains operated/maintained (leased) by GLWA B> e T = qupsmme- = P
within the City of Detroit. Figure 13, depicts the water Figure V-12. Adams Road Pumping Station: PRVs can be seen
transmission mains operated/maintained (leased) by GLWA over throughout drawing. The one circled for example reduces
the entire service area.The suburban communities own, operate, pressure before feeding to service water line.
and maintain all of their transmission and distribution systems P—
from the points of connection to the RWTS. - vanr O Wé i
1.3. Systems Control Center e, Jﬂ@_ :o. =

1.3.1.  General Purpose | - "‘L@\‘i\
Refer to the General Purpose description on pade4. el gty
Pressure Reducing Valve (PRV) o |
Pressure Reducing Valves ARV} regulate water pressure at f.‘ i
critical locations throughout the Regional Water Transmission L les |
System. Pressure reductions needed to protect portions of the —— o |
Water System from being impacted by above normal operating g
pressures.Downstream of the PRVs, pressure is maintained at a e
relatively consistent lower pressure. -

e wMMERR WALLED LAKE

Pressure Monitoring Site How
Fifty-three Pressure Monitoring Sitesin the transmission system 2 C

. . . Figure V-13. Pressure Monitoring Site at 14 Mile and Decker.
provide suction/upstream and dischargédownstream pressure ¢ g

readings to aid inSystem operation.
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Figure V-14. GLWA Leased Water Assets inside the City of Detroit.
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GLWA Leased Water Assets
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Figure V-15 . GLWA Leased Regional Water Assests
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1.3.2. Pump Stations & Reservoirs Adams Road Pump Station
Water Booster Station

Booster stations are located within the regional System and
distribute water received from the Water TreatmentFacilities to
communities and other stations to meet pressure and demand
requirements. Some water is diverted to reservois at the station
until needed during times of high demand. Pumping stations re
pump the water in transmission mains and reservoirs to maintain
thesepressures. There arel9 water booster stations in the GLWA
transmission system.

Figure V-16. Adams Road Pump Station

The Adams Road Station consists ofpmwmp house and a primary
unit substation. The station'spurpose is to increase the pressure
in the 42-inch water main running along Adams RoadThe station

is fed by the North Service Center Station which receives water

from the Lake HuronWater Treatment Plant through the Imlay
Station. The station's discharged water flows north through the

42-inch water main along Adams RoadThe gation serves the

customer communities of Rochester Hills, Auburn Hills,Pontiac,

as well as Bloomfield Hills and West Bloomfiel, during high

demand periods.

Elevation 881.50

Suction Pressure 40 - 55 psi

Discharge Pressure 120-150 psi

Reservoir Capacity 10 MG

Reservoir Pumps R1- 1500 Hp, 10 MGD, 350 TDH
R2- 1500 Hp, 10 MGD, 350 TDH

Line Pumps L1-750 Hp, 18.2 MGD, 191 TDH, VFD
L2-750 Hp, 18.2 MGD, 191 TDH
L3-750 Hp, 18.2 MGD, 191 TDH
L4 - 750 Hp, 18.2 MGD, 191 TDH

Electric Feeds 2
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Eastside Pump Station

Figure V-17. Eastside Pump Station

The Eastside Pump Station consists of a pump house and a

reservoir. The purpose of the station is to store water during the

off-peak hours and use the stored water to supplement the supply
during the hours of high demand. The discharged water from the

station flows through the 36-inch water main along Canyon

Avenue. The station serves the communities of East Detroit and

Grosse Pointe.

Elevation 579.26
Suction Pressure

Discharge Pressure 55-70 psi
Reservoir Capacity 10 MG

Reservoir Pumps

R1- 350 Hp, 10MGD, 350 TDH
R2- 350 Hp, 10 MGD, 350 TDH
R3- 350 Hp, 10 MGD, 350 TDH

Electric Feeds

1

V-19

Electric Avenue Pump Station

Figure V-18. Electric Avenue Pump Station

The Electric Avenue Pumping Station increases the water
pressure in the 36inch water main running along Electric Avenue.
The station receives its water from the intermediate pressure
district of the Southwest Water Treatment Plant. The station has
two reservoirs in which it stores water to supplement the normal
water supply during peak demand periods. During low demand
periods, the station is used only to circulate the reservoir water
once or twice per week. Water from Electric Avenue Pump Station
serves he communities of Lincoln Park, Southgate, Riverview,
and Trenton.

Elevation 577.71

Suction Pressure 55-70 psi

Discharge Pressure 55 - 80 psi

Reservoir Capacity 2X3.3MG

Reservoir Pumps R3-200 Hp, 5.56 MGD, 150 TDH
R4- 300 Hp, 5.56 MGD, 150DH

Line Pumps L1-100 Hp, 5.04 MGD, 75 TDH
L2-100 Hp, 5.04 MGD, 75 TDH

Electric Feeds 2
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Haggerty Pump Station Ford Road Pump Station

Figure V-20. Ford Road Pump Station

Figure V-19. Haggerty Pump Station The Ford Road Station consists of a pump house and a reservoir
The Haggerty Pumping Station consists of a pump building, 10 that stores water tq supplement th_e normal_ water supply during
million gallon above-ground reservoir, and exterior primary high demand periods. The station receives water from the
power area. The primary purpose of the station is to boost water intermediate district of the Springwells Water Treatment Plant.
pressure and increase flow to the existing water main. The station The station increases the pressure in the 48nch water main
also has the capacity to provide an emergency supply of water of running along Ford Road. Dearborn Helgh_ts, Garde_n City,
up to 28 MGD emergency demand in the event of a water main Westland, Inkster, anc_l parts of Canton Township are serviced by
break between Haggerty and Franklin pumping stations. When Ford Road Pump Station.
operating at full capacity during periods of high demandthe Elevation 618.26
Haggerty Pumping $tion will boost the transmission system Suction Pressure 35 - 50 psi
pressure in the existing 42inch water main serving City of Novi, Discharge Pressure 75 - 95 psi
Commerce Township, City of Walled Lake, City of Wixom, West Reservolr Capacity 10 MG
BI field dw |p . yL k y Reservoir Pumps R6-450 Hp, 10.08 MGD, 210 TDH
oomiield, and Yvolverine Lake. R7-450 Hp, 10.08 MGD, 210 TDH
Elevation 880.00 R8- 450 Hp, 10.08 MGD, 210 TDH
Suction Pressure 55 - 100 psi R9-450 Hp, 10.08 MGD, 210 TDH
Discharge Pressure 80 - 105 psi _ R10- 450 Hp, 10.08 MGD, 210 TDH
Reservoir Capacity 10 MG Line Pumps L1-250 Hp, 18.14MGD, 60 TDH
Reservoir Pumps R1- 700 Hp, 14 MGD, 200 TDH L2-250 Hp, 10.08 MGD, 120 TDH
R2-700 Hp. 14 MGD. 200 TDH L3- 250 Hp, 10.08 MGD, 120 TDH
Line Pumps L1-700 Hp, 21 MGD, 100 TDH, VFD tg - ggg EP’ 18-83 mgg- gg BE
L2 - 700 Hp, 21 MGD, 100 TDH, VFD Siocic Foad 5 p. 10. :
L/R3 - 700 Hp, 21 MGD, 100 TDH, VFD ectric Feeds
Electric Feeds 2
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Great Lakes Water Authority

Franklin Pump Station

Figure V-21. Franklin Pump Station

The Franklin Pumping Station consists of a pump house and

reservoir. The station increases pressure in the 4thch water
main running north and the 54inch water main running south
along Inkster Road. The 6dnch main comes from the high

pressure district of the West Service Center which, in turn, is fed
by the Northeast and Springwells Water Treatment Plants. The

station also stores water to supplement normal supply during the

peak demand periods. The station serves Farmington Hills,

Franklin Township, Bloomfield, and West Bloomfield.

Elevation 832.58
Suction Pressure 35-60 psi
Discharge Pressure  135- 155 psi
Reservoir Capacity 10 MG

Reservoir Pumps

R1-1570 Hp, 22 MGD, 320 TDH
R2-1570 Hp, 22 MGD, 320 TDH

Line Pumps

L1-2000 Hp,30 MGD, 250 TDH
L2 -2000 Hp, 30 MGD, 250 TDH
L3-2000 Hp, 30 MGD, 250 TDH
L4 - 2000 Hp, 30 MGD, 250 TDH

Electric Feeds

2
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Michigan Avenue Pump Station

Figure V-22. Michigan Avenue Pump Station

The Michigan Avenue Pumping Station increases the water
pressure in the 36inch water main running along Michigan
Avenue. The 3éinch water main is supplied by the intermediate
pressure district of the Springwells Water Treatment Plant and
when demand requiresit, by the Southwest Water Treatment
Plant intermediate pressuredistrict. The station also stores water
to supplement the normal water supply during peak demand
periods. Water from Michigan Avenue Station serves the

communities of Canton and Wayne.

Elevation 638.10
Suction Pressure 40 - 60 psi
Discharge Pressure  55- 75 psi
Reservoir Capacity 2 X 3.5 MG

Reservoir Pumps

R4- 350 Hp, 8.64 MGD, 150 TDH
R5- 350 Hp, 8.64 MGD, 150 TDH

Line Pumps

L1-75 Hp, 3.60 MGD, 90 TDH
L2-75 Hp, 3.60 MGD, 90 TDH
L3-125 Hp, 4.32 MGD, 110 TDH

Electric Feeds

2
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Great Lakes Water Authority

Joy Road Pump Station

Figure V-23. Joy Road Pump Station

The Joy Road Pumping Station consists of one pump house, two
reservoirs, and one primary unit substation. The purpose of the
station is to increase the pressure in the 481ch water main
running along Joy Road. The station is fed by the Ford Road and
Schoolcrdt stations, which are fed by the Springwells Water
Treatment Plant. The discharged water from the station flows
west through the 48inch water main along Joy Road to Sheldon
Toad. Then, the water main runs north along Sheldon Road to
Eight Mile in Northville. The station serves the customer
communities of Plymouth and Northville and the townships of
Plymouth, Northville, and Canton.

Elevation 686.00
Suction Pressure 35-55 psi
Discharge Pressure 130 - 150 psi
Reservoir Capacity 2 X5 MG

Reservoir Pumps R1-1200 Hp, 16.13 MGD, 332 TDH
R2-1200 Hp, 16.13 MGD, 332 TDH

R3-1250 Hp, 14.8 MGD, 332 TDH

Line Pumps L1-1050 Hp, 15.84 MGD, 288 TDH, VFD
L2 - 1050 Hp, 15.84 MGD, 288 TDH
L3- 1000 Hp, 14.8 MGD, 288 TDH
Electric Feeds 2
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Imlay Pump Station

g

Figure V-24. Imlay Pump Station

The Imlay Pumping Station consists of a pump house and
reservoir. The station maintains the required water pressure in
the 72-inch supply line to the Flint area and the 96nch supply
line to North Service Center Pumping Station. The station receives
water through a 12Ginch water main from the Lake Huron Water
Treatment Plant. It also stores water to supplement the water
supply during the high demand period. The supply water can
bypass the station and go directly from the 12dnch main to the
96- and 72- inch water mains.

Elevation 787.87

Suction Pressure 65 - 95 psi
Discharge Pressure  85-w/ -75-170-s psi
Reservoir Capacity 18 MG

Reservoir Pumps R1-5250 Hp, 75 MGD, 335 TDH

R2- 5250 Hp, 75 MGD, 335 TDH

LR3- 6000 Hp, 75 MGD, 335 TDH, VFD
LR4- 6000 Hp, 70 MGD, 390 TDH

LR5- 6000 Hp, 70 MGD, 390 TDH

LR6- 6000 Hp, 70 MGD, 390 TDH, VFD
LR7-6000 Hp, 70 MGD, 390 TDH, VFD
LR8- 6000 Hp, 70 MGD, 390 TDH, VFD

Electric Feeds 2

Line Pumps
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Newburgh Pump Station

Figure V-25. Newburgh Pump Station

The Newburgh Pumping Station increases the pressure in the 42
inch water main that runs along Eight Mile from West Service
Center intermediate pressure line. This main is fed by the high
pressure district of the Northeast and Springwells Water
Treatment Plants. Discharged water from the station flows west
through the 42-inch water main and serves Livonia, Northville,
Novi, and Farmington Hills.

Elevation 737.00

Suction Pressure 30 - 60 psi

Discharge Pressure  110- 130 psi

Line Pumps L1 - 450 Hp, 8 MGD, 200 TDH
L2 - 450 Hp, 8 MGD, 200 TDH
L3-515 Hp, 12 MGD, 200 TDH
L4 -515 Hp, 12 MGD, 200 TDH
L5-515 Hp, 12 MGD, 200 TDH

Electric Feeds 2
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Northwest Pump Station

Figure V-26. Northwest Pump Station

The Northwest Pumping Station consists of a pump house and a
reservoir. The station stores water during the offpeak hours and
uses the stored water to supplement the water supply during the
hours of high demand. The discharged water from the station
flows north, through the 42inch discharge header along
Greenfield Road, to the Southeastern Oakland County Water
Association Pump Station. A 24nch branch line, running south
along Greenfield Road, supplies water to the Springwells high
pressuredistrict. A 54inch branch line, running west along Eight
Mile, supplies water to the West Service Center. The station serves
the communities of northwest Detroit.

Elevation 657.00

Suction Pressure

Discharge Pressure  40-55 psi

Reservoir Capacity 10 MG

Reservoir Pumps R1-350 Hp, 10.08 MGD, 150 TDH
R2- 350 Hp, 10.08 MGD, 150 TDH
R3- 350 Hp, 10.08 MGD, 150 TDH
R4- 350 Hp, 10.08 MGD, 150 TDH
R5- 350 Hp, 10.08 MGD, 150 TDH

Electric Feeds 1
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North Service Center L5 z 2500/1250 Hp, 19.3-25.5 MGD, 266400 TDH
L6 - 2500/1250 Hp, 19.3-25.5 MGD, 266400 TDH
L7 - 2500 Hp, 30 MGD, 370 TDH, VFD
L8 - 2500 Hp, 30 MGD, 370 TDH, VFD
L9 - 2500 Hp, 30 MGD, 370 TDH, VFD
L10- 2500 Hp, 30 MGD, 370 TDH, VFD

Electric Feeds 3

Orion Pump Station

Figure V-27. North Service Center

The North Service Center receives its water from Lake Huron
Water Treatment Plant through the Imlay Station. North Service
Center maintains adequate pressure in the 8thch water main

supplying Pontiacand Utica, supplies water to the service are of

. . . Figure V-28. Orion Pump Station
Northeast Water Treatment Plant and to Eight Mile water main,

and stores water during low demand periods to be used to The Orion Station supplies water at an adequate pressure to
supplement normal water supply during peak periods. North / OEI'1T 60 AEOOOEAOOEII | AET 08 4EA
Service Center serves PontiacAdams Pumping Station, Utica, northbound 42-inch water main from Adams Stabn or North
Northeast Water Treatment Plant service area, and supplies water 3AOOEAA #idkh @afnOnhich, ip turn, is fed by the Lake
to the Eight Mile water main. Huron Water Treatment Plant through the Imlay Pumping Station.
_ The discharge from the station flows though the 3@nch water
Elevation 697.70 i ing long Giddings Road and serves the Oriarea
Suction Pressure 30 - 50 psi main running long 9 )
Discharge 135 - 150 psi Elevation 946.25
Pressure Suction Pressure 75-95 psi
Reservoir Capacity 2 X 10 MG Discharge Pressure 105 - 130 psi
Reservoir Pumps R1-250 Hp, 15 MGD, 75 TDH Line Pumps L1z 75 Hp, 2 MGD, 85 TDH
R2- 250 Hp, 15 MGD, 75 TDH L2z 75 Hp, 4 MGD, 85 TDH
R3- 350 Hp, 20 MGD, 76 TDH L3275 Hp, 4 MGD, 85 TDH
R4- 350 Hp, 20 MGD, 76 TDH L4z 75 Hp, 4 MGD, 85 TDH
Line Pumps L2z 2500/1250 Hp, 23-30 MGD, 246370 TDH Electric Feeds >
L3 7 2500/1250 Hp, 19.3-25.5 MGD, 268400 TDH
L4 7 2500/1250 Hp, 23-30 MGD, 246370 TDH

V-24
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Rochester Pump Station West Service Center

Figure V-29. Rochester Pump Station

The Rochester Pump Station consists of a pump house and a =
transformer yard. The station supplies water at an adequate

pressure to the City of Rochester Hills and Shelby Tawhip

distribution mains. The station replaced a temporary station at

the site. It is fed by the Imlay Station which receives its water from

the Lake Huron Water Treatment Plant. Discharged water will « " § -
boost pressures in communities currently being served ypa 36
inch main running eastwest along 24 Mile. The station serves City
of Rochester Hills, Shelby Township, City of Rochester, Lennox  The West Service Center consists of one main pump house, two

Township, Macomb Township, and Chesterfield Township. reservoir pump houses, and two reservoirs.lt increases the
pressure in the 54inch water main running along Eight Mile Road,

Figure V-30. West Service Center

gfé?;?gressure 227_'8(5) oS from the high pressuredistrict of the Northeast and Springwells
Discharge 75- 140 psi Plants. There are six line pumps in the main pump house. Three
Pressure line pumps supply high pressure water to the Fanklin station and
Line Pumps L1- 700 Hp, 14.4 MGD, 205 TDH, VFD other upstream customer communities. The three remaining
L2 -700 Hp, 14.4 MGD, 205 TDH pumps supply the intermediate pressure line which serves the
L3-700 Hp, 14.4 MGD, 205 TDH, VFD : . .
Newburgh Station, Farmington Station, and other upstream
L4 - 700 Hp, 14.4 MGD, 205 TDH - ) . .
L5- 700 Hp, 14.4 MGD, 205 TDH communities. During low demand periods, water is diverted tofte
Electric Feeds 2 reservoirs. During high demand periods, the reservoir water is

pumped to the suction header of the line pumps. The intermediate
pressure line running along Eight Mile serves Redford Township
and Livonia before reaching the Newburgh Station. High pressaer
lines running along Inkster Road serve the Farmington Hills and

V-25
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Franklin Station.
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Southeast Oakland County Water Association before reaching the ~ Schoolcraft Pump Station

Elevation 646.89
Suction Pressure 35-50 psi
Discharge Pressure 110 - 140 psi
Reservoir Capacity 2 X10 MG

Reservoir Pumps

R1-400 Hp, 24 MGD, 96 TDH
R2-400 Hp, 24 MGD, 96 TDH
R3-400 Hp, 20 MGD, 85 TDH
R4-400 Hp, 20 MGD, 85 TDH

Line Pumps

L1-700 Hp, 30 MGD, 110 TDH
L2-700 Hp, 30 MGD, 110 TDH
L3-700 Hp, 30 MGD, 110 TDH
L4 - 1250 Hp, 28.8MGD, 188 TDH
L5-1250 Hp, 29.5 MGD, 188 TDH
L5-1250 Hp, 29.5 MGD, 188 TDH

Electric Feeds

2

Figure V-31. Schoolcraft Pump Station

The Schoolcraft Pump Station consists of onpump house, an
electrical building, one reservoir, and one primary unit substation.
The station increases the pressure in the 4&ch water main
running along Schoolcraft Road. The station is fed by the
Springwells Water Treatment Plant and feeds the JojRoad
Station. The station serves the City of Livonia and interconnects
with the Joy Road Station which services Canton, Westland, and

Plymouth.
Elevation 626.83
Suction Pressure 35 -55 psi
Discharge 80-110 psi
Pressure
Reservoir 10 MG
Capacity

Reservoir Pumps R1- 1200 Hp, 20 MGD, 238 TDH
R2/L3 - 1200 Hp, 20 MGD, 238 TDH, VFD

Line Pumps L1-1000 Hp, 20 MGD, 170 TDH, VFD
L2-1000 Hp, 20 MGD, 170 TDH, VFD
Electric Feeds 2

V-26



(N cLwA

Great Lakes Water Authority

West Chicago Pump Station

Figure V-32. West Chicago Pump Station

The West Chicago Station increases the water pressure in the 26
inch water main running along West Chicago Road. The -&6ch
water main comes from the high pressuredistrict of the
Springwells Watker Treatment Plant. The station helps increase
the pressure in the intake lines for Schoolcraft and Newburgh
Stations. The station also stores water to supplement the normal
water supply during peak demand periods. Water from the station
serves the customea communities of southern Livonia, West
Service Center intermediate district, and Westland.

Elevation 636.71
Suction Pressure 40 - 60 psi
Discharge Pressure 70-80 psi
Reservoir Capacity 9.5 MG

Reservoir Pumps R4-300 Hp, 7.2 MGD, 185 TDH
R5-300 Hp, 7.2 MGD, 185 TDH

R6-300 Hp, 7.2 MGD, 185 TDH

Line Pumps L1-300 Hp, 7.4 MGD, 180 TDH
L2 - 300 Hp, 7.4 MGD, 180 TDH
L3-125 Hp, 4.3 MGD, 180 TDH
Electric Feeds 2
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Wick Road Pump Station

Ll | — g IS RS

Figure V-33. Wick Road Pump Station

The Wick Road Station consists of a pump house, a reservoir, and
an electrical building. The station increases pressure in the 48
inch water main running along Wick Road. The station is fed
mainly by the Southwest Water Treatrnent Plant, which is affected
AU OEA 3DPOETCxAi1 O o0i Al 680
discharged water from the station flows west through the 48nch
water main along Wick Road. The main is reduced to 42 inches
and feeds the Ypsilanti Station. A 2éch branch from the 48inch
main serves the Van Buren, Sumpter, Huron, and Ash Townships.
The station serves the customer communities of Romulus,
Belleville, Carleton, Wayne, and Ypsilanti.

Elevation 626.83
Suction Pressure 40 - 60 psi
Discharge Pressure 80-135 psi
Reservoir Capacity 10 MG

R1-1000 Hp, 12 MGD, 238 TDH
R2-1000 Hp, 12 MGD, 238 TDH
R3/L3 - 1000 Hp, 12 MGD, 238 TDH, VFD

Reservoir Pumps

Line Pumps L1-1000 Hp, 18 MGD, 252 TDH, VFD
L2-1000 Hp, 18 MGD, 252 TDH, VFD
Electric Feeds 2
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Ypsilanti Pump Station

Sty

Figure V-34. Ypsilanti Pump Station

The Yspilanti Station consists of a pump house and a transformer

yard. The station supplies water at adequate pressure to the City

I £ 9 b Odistrifuiio®rBaing It is fed by the Wick Road Station

which receives its water from the Southwest Water Treatment

01 AT 060 ET OAOi AAREAOA DPOAOOOOA 1 EI A8 S$EOAEAOGCAA xAOAO &£O01Ti OEA
station flows through the 42inch water main running along Old

Ecorse Road. Itserves the City of Ypsilanti as well as Augusta,

Pittsfield, and Superior.

Elevation 703.90

Suction Pressure 30 - 60 psi

Discharge Pressure 110- 130 psi

Line Pumps L1-1000 Hp, 18 MGD, 250 TDH, VFD

L2 - 1000 Hp, 18 MGD, 250 TDH, VFD
L3-1000 Hp,18 MGD, 250 TDH, VFD
Electric Feeds 2
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1.4. Water Quality

The Water Quality Group is responsible for the majority of the
testing and reporting of water quality throughout the Water
System The Water QualityGroup manages the state and federal
rules and their application to the entireWater System Functions
include the collection, monitoring and reporting requirements
associated with these rules. Total coliform rule (TCR), the
consumer confidence rule (CCR) and thiead and copper (LCR)
are exclusively managed by the GLWA water quality group for the
entire Systemexcept in those communities which choose not to
participate. The Safe Drinking Water Act (SDWA) rules that apply
exclusively to the distribution system other than TCR and LCR
are the exclusive responsibility of each local water system.

Currently the GLWA Water QualityGroup performs a majority of

its work for the overall benefit of the GLWASystem These
functions include water quality testing, customer raponse,

disinfection services and the overall program management
related to the Water Systemwater quality compliance.

1.4.1. General Purpose
Refer to the General Purpose description on pade4.

1.5. Metering

The System Analytics and Meter Operations Group is responsible
for maintenance and operation of numerous remote assets used
in the metering of water, as well as the communication network
used to transmit data from the water metering locations to the
head end.

The System Analytics and Meter Operations Group maintains
assets with the responsibility to meter wholesale water usage at
290 metering sites. Each of the 290 water metering sites contain

V-29

equipment that is located n a control cabinet, as well as assets
that are located in a water meter vault. The assets that are housed
in the control cabinet include Remote Terminal Units, radios,
batteries, battery chargers and flow transmitters. The assets that
are housed in the waer meter vault include differential pressure
transmitters, venturi tubes, magnetic meters, pressure
transmitters, mechanical flow meters, bypass valves, inlet/outlet
gate valves, butterfly valves, and sump pumps.

In addition to metering equipment, the Sygem Analytics and
Meter OperationsGroup maintains a 900MHz telemetry network
and aWholesale Automated Meter Reading (WAMRsystem.The
900 MHz telemetry network is composed of 445 repeater sites.
Each repeater location consists of radios and antennas. The
WAMR system collects flow and pressure information from GLWA
wholesale water meter sites every five minutes. The portal
provides acustomizable, webbased interface that displays meter
and customer data in both graphical and tabular formats in
increments of five minute, hourly and daily intervals. Customer
and site usage can also be downloaded for difie examination.
Billed Consumpion with adjustments can be reviewed for
customer usage analysis.

1.5.1. General Purpose
Refer to the General Purpose description on pade4.

1.6. General Purpose
Refer tothe General Purpose description on page-4.
1.7. Programs

Refer to the Programs description on pagi-4.
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SECTION 2 WASTEWATER
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Construction Bonds (CB) or the Improvement & Exnsion Fund (IE).Cost Allocation has been listed as Common to All (CTA) or Industrial
Waste Control (IWC), oiCS@B3/17, as explained in Chaptehl.

Table V-4. Wastewater/Sewer Projects

Rehabilitation of Primary Clarifiers Rectangular

211 291 Tanks, Drain Lines, Electrical/Mechanical Building 1999 CB CTA 0 10,848 12,097 20,990 7,968 0 0 0 41,055 51,903 5.5%
and Pipe Gallery

211 961 Pump Station No. 2 Pumping Improvements 2003 CB CTA 456 1,157 1,304 616 0 0 0 0 1,920 3,533 0.3%

211 1141 Rehabilitation of Primary Clarifiers 2006 CB CTA 1 220 240 120 O 0 0 0 360 58 0.0%

211 1189 PUMP Station 1 Rack & Grit and MBampling Station , 56 -5 c1a 13887 2,303 2,652 2,652 0 0 0 0 5304 21494 0.7%
1 Improvements

Pump Station No. 2 Improvements Phase Il at 0

211 1287 D T e e 2014 CB CTA 0 0 600 1,700 4,800 3,700 0 0 10,800 10,800 1.4%

211 1312 Rehabilitation of Main L'“lpumps atPump Station N y016 cg oA 0 0 600 5350 5125 2054 0 0 13,129 13129 1.7%

211 1314 Replacement of Bar Racks at Pump Station No.2 2016 CB CTA 0 0 650 2,900 3,300 2,817 0 0 9,667 9,667 1.3%

211 1382  Rehabilitation of Ferric Chloride Feed Systems 2017 CB CTA 0 0O 400 1,400 5200 2,000 633 0 9633 9,633 1.3%

g, g e AlIETEN @fine CRAEY Ay CIEMIEr St 5oo oo @pr @ 0 266 324 1870 2,671 2,670 2,679 7,801 10,480 1.0%

Removal System
Returned Activated Sludge (RAS) Pumps, Influent
212 1100 Mixed Liquor System and Motor Control Centers 2005 CB CTA 24,060 115 0 0 0 0 0 0 0 24,175 0.0%
(MCC) Improvements for Secondary Clarifiers
Study, Design, & Construction Management Service

212 1194 Aeration System Improvements 2008 CB CTA 0 2,348 11,197 2,658 0 0 0 0 13,855 16,203 1.8%

g azpp  NEHEBRIEIL O CHlCTEICR St DEEICUEC  s6np cp @pn g 0 400 2,800 1,800 O 0 0 5000 5000 0.7%
Equipment at the WRRF

212 1235 Rouge River O“”a','w'\'of’j'iﬁzcgjg?s) Segment - WRRF 5411 cg cTA 12125 62 0 0 0 0 0 0 0 12,187 0.0%

212 1302 Rouge River Outfall (RRO) DisinfectiofAlternative) 2014 CB CTA 729 6,530 15,800 15520 9,020 0 0 0 40,340 47,599 5.4%

212 1385 Rehabilitation of the Secondary Clarifiers 2017 CB CTA 0 0 301 3,576 5,543 5,540 5,540 10,499 20,500 30,999 2.7%

213 1144 Replacement of Belt Filter Presses faomplex | and 2006 CB CTA 29 1,872 0 0 0 0 0 0 0 1,001 0.0%
Upper Level Complex Il

213 1221 Rehabilitation of Central Offload Facility 2000CB CTA 0 800 5850 6,750 4,350 O 0 0 16,950 17,750 2.3%

213 |1253| S€wage Sludge Incinerator Air Qualitymprovements ., |~y 1A |33.043| 3,000 | 0 0 0 0 0 0 0 36043 0.0%

at WRRF
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213
213
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214

215

216

216

216

216

216

216
216
222

222

222

222

222
222

1254 Biosolids Dryer Facility at WRRF 2012 CB
Complex | Incinerators Decommissioning and

A Reusability at WastewaterTreatment Plant (WRRF) 2l e

1309 Improvements to SIudge_Fged Pumps at Dewaterin 2016 CB
Facilities

1311 Modification to Incinerator Sludge Feed Systems ai 2016 CB
Complex-Il

1383 Rehabilitation of the Ash Handling Systems 2017 CB

1399 Phosphorous Recovery at WRRF 2017 IE

1285 Construction of new Industrial Waste Coqtrol Divisiol 2014 CB

and Analytical Laboratory Operations
Rehabilitation of Combined Sewer Overflow (CSO)
1384 Retention Treatment Basins (RTB) Screening 2017 CB

(Replaces CIP1313)

Underground Electrical Duct Bank Repair and EB,

366 EB-2, and EB10 Primary Power Service 1998 CB
Improvements - WRRF

Plant-wide Fire Alarm Systems Upgrade/ Integration

1028 . - 2004 CB
and Fire Protection Improvements
Study/ Repair Potable Water, Screened Final Effluer
1140 Natural Gas and Compressed Air Pipe Lines at the 2006 CB

WRRF
Rehabilitation of Grit and Screening System at PS5

e and Rehabilitation of Sampling Sites at WRRF 2010/CB
Rehabilitation of the Main Plant Maintenance
1237 Building, Replacement of Various Plant Maintenanc 2011 CB

Areas and Work Environment Improvement
Rehabilitation of the Screened Final Effluent (SFE)
SR Pump Station and Secondary Water System Ay Gl
1402  DTE Primary Electric 3rd Feed Supply to WRRF 2017 CB
Oakwood District Intercommunity Relief Sewer

Y Modification at Oakwood District 2014/CH

1329 Detroit River Interceptc_)_r (D_RI) Evaluation and 2016 CB
Rehabilitation

1332 North Interceptor East A_rm (NIEA) Evaluation and 2016 CB
Rehabilitation

1392 Collection System Valve Remote Operation Structur 2017 CB
Improvements

1393 Collection System Access Hatch Improvements 2017 CB

1409 CSO Outfall Rehabilitation 2017 CB

CTA 134,191 1,691

CTA

CTA

CTA

CTA
CTA

IwC

83/17

CTA

CTA

CTA

CTA

CTA

CTA
CTA
CTA

CTA

CTA

CTA

CTA
CTA

0 0

0 33

0 1,500

0 0

0 0

0 0

0 3,520
23,037 2,575

5390 624

0 50

0 0

0 0

0 0

0 0

0 321

0 0

0 0

0 0

0 0
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60 26 0
900 200 0

402 750 0
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GLWA

Great Lakes Water Authority

Projected Expenditures

Year Added
CapEx Category
Lifetime
Actual Thru
2016
2018-2022
CIP Total
Project Total
Percent of
W/S CIP

=
i<l
IS
o
o
<
o
7]
o
O

NIEA Evaluation and Rehabilitation from WRRF to

0,
Gratiot Ave. and Sylvester St. 21,000 2.8%

2017

(@]
vs)
q
>
o
o
N
o
o
o
N
o
o
o
N
o
o
o
o
o
o
N
=
o
o
o

222 1411

232 1241 Fairview Pumping Stgﬁ‘:r'l‘;)?ep'ace FourSanitary ,411 cg cTA 128 472 2,100 14350 15350 0 0 0 31,800 32,400 4.2%
232 1315 Freud & Conner Creek Pump Station Improvement: 2016 CB CTA 0 8,040 5,900 5,100 2,460 1,000 0 0 14,460 22,500 1.9%
232 1331 Northeast Pumping Station 2016 CB CTA 0 0 2408 10,920 13,000 0 0 0 26328 26,328 3.5%
233 1357 Collection System Backwater Gates and Regulato ,415 cp 1A | o 0 1,301 3,000 3,000 2000 O 0 9301 9301 1.2%
Gates Rehabilitation
233 1391 Collection SySteml'm“p‘ng\S,Ler;“eftt°rage Devices (ISD 5017 cg cTtA 0 0 8 464 2,000 1,000 O 0 3550 3550 0.5%
P50, Agy DUREIESEIET SsiEm WEE DSIUMENETEn QU0 pans a2 gma @ 0 0 0 0 3125 2737 0 5862 5862 0.8%
Software and Hardware Upgrade
2601 1257  /astewater Treatment Plant, Lift Stationand  ,15 g cTa 0 5587 12,000 12,000 15,000 15,000 12,000 0O 66,000 71,587 8.8%

Wastewater Collection System Structures Allowanc:
Sewer and Interceptor Evaluation and Rehabilitatior 5,13 cp ctA 0 2612 8000 8,000 20,000 20,000 20000 0 76,000 78,612 10.1%

2602 1263 Program
2603 1330 Scheduled Replacemerrogram of Critical Assets 2016 CB CTA 0 500 5,000 5,000 5,000 5,000 5,000 25,000 25,500 3.3%

2604 1344 S€Wage Meter Design, Installation, Replacementar )y, o5 ctA 0 500 500 500 500 500 500 O 2500 3,000 0.3%
Rehabilitation Program

o
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2.1.

The Water Resources Recovery Facility (WRRF, formerly referred
to as the Wastewater Treatment Plant or WWTP) is the largest
single-site wastewater treatment facility in the United States. Of
the more than $22.5 million spent to ready the plant for its
February 1940 startup, $10 million was spent on plant
construction with the balance going to complete the network of
huge interceptor sewers through which a combined stream of
storm and sanitary wastewater flows to the plant fromcustomer
communities throughout metro Detroit.

Water Resources Recovery Facility

The treatment plant was originally designed to provide primary
treatment (screening, grit removal, primary sedimentation and
chlorination) for the wastewater generated by 2.4 million people
and, with modifications, as many as 4 million pe b1 A 8
service area in 1940 included Detroit and 11 nearby suburban
communities. Secondary treatment (biological treatment and
secondary clarificationfor removal ofbiodegradable solids,
resulting i in an even cleaner effluent) was introduced ithe 1960s.
', 7180 722& AT 1T OET OAO Ol
in order to ensure it is capable of staying abreast of ever more
stringent regulatory standards.

AR OEA "™BXAEBHEAT 6

removes in excess of 8%ercent of the pollutant loads to meet
federal and state requirements.

Currently, the WRRFserves approximately3 million residents in
southeast Michigan.The WRRFreceives wastewater flow from
three main interceptors: the Detroit River Interceptor (DRI), the
Oakwood Interceptor (OWI), and the North Interceptor East Arm
(NIEA).Approximately 36 percentof the flow comes from theDRI,
35 percent from the OWI, and the remaiing 29 percent from the
NIEA.After the flow reaches theWRRFvia the three interceptors,
it is pumped to the primary and secondary treatment processes at
Pump Station No. 1 (P9) and Pump Station No. 2 (R8). Each
pump station has eight pumps with a combined total pumping
capacity in excess of billion gallons per day (BGD).

4 EA BldiAgrad ®fdhe WRRF layout is shown on the following page in

Figure V-35.

2.1.1. Primary Treatment
The primary treatment area of the WRRF consists of the following
i £ AT 1T OET 6A1 OPCOAAAO
W Raw wastewater pumping to Pump Station No. 1 (PS
1) and Pump Station No. 2 (R), grit and screenings

Currently, the WRRF services the needs of BBA OAAT O 1T £ OEA 00O 'E‘Za% Q §nd chemical additia.
X . e . o w ectangular Primary Clarifiers
population contained within Detroit and 76 other communities in
a service area of more than 946 square miles. In 1999, the © 6 Circular Clarifiers
e i : >q N, ’ w 7 Rectangular Clarifier Scum Buildings
Michigan section of the American Society of Civil Engineers named . o .
. . . W 6 Circular Clarifier Scum Buildings
the WRRF one of the top 10 engineering projects of the 20th o : : :
w Rectangular Clarifier Pipe Gallery (including12 Sludge
century. P
umps)
The WRRFreats, on average 650 MGD Currently, the peak rated W 6 Rectangular Clarifier Electrical/Mechanical
capacity is 1,700 MGD for primary treatment and 930 MGD for Buildings
secondary treatment.The WRRFhas been in service since 1940 W 3 Crcular Clarifier Sludge Pumping Stations
at which time it removed approximately 5070 percent of the W 1 Scum Concentrator Building
pollutant loads. It was upgraded to full secondary treatment in the W in Sludge Pumping Station
Il loads.| ded to full d in th 1 Thin Sludge P ing Stati
1970s. After the upgrade to secondary treatment, theWRRF W Miscellaneous Hydraulic Structures and Gates
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Wastewater from PS1 and PS2 flows by gravity to the
rectangular and circular primary clarifiers. Under normal dry
weather flow conditions, the rectangular clarifiers typically
receive flow from PS1, while the circular clarifiers typically
receive flow from PS2, and all the primary effluent receives
secondary treatment. Under wet weather conditions, a portion of
the flow from PS1 may need to be directed to the circular
clarifiers to meet the permit primary flow requirement of 1,700
MGD. The permit requires that flow up to 930 MGD be directed to
secondary treatment and that flow above 930 MGD receive
chlorination and be discharged through the Detroit River Outfall.

2.1.2. Secondary Treatment & Disinfection
The secondary treatment area of the WRRF consists of the
following major units (continued after next page):

() ILP Station No. 1 with ILP Nos. 1 and 2
w ILP Station No. 2 with ILP Nos. 3, 4, and 7

W Four Covered Oxygen Tanks (Aeration Deck Nos. 1, 2,
3 and 4)

OneOxygen Gas Delivery Pipeline

One Cryogenic Oxygen Production Plant

Twenty-five Circular Final Clarifiers
Chlorination/Dechlorination/Outfalls

Intermediate pumping (ILP Station Nos. 1 and 2).
Secondary treatment using high purity oxygen
activated sludge tanks and 25 secondary clarifiers.
Disinfection of the final effluent using chlorination and
dechlorination.

geegeee

€

The Intermediate Lift Pumps (ILPs) lift primary effluent from the
Primary Effluent to Activated Sludge (PEAS) Tunnel to the
aeration decks. Primary éluent is mixed with return activated
sludge at the head of each aeration basin. Aeration Basins Nos. 1
through 4 employ a high purity oxygen activated sludge process.

All required oxygen for the aeration system is supplied by Praxair
through a dedicated pipeline. The Praxair pipeline ends at a

V-35

metering station located where the old T180 Cryogenic Plant was
located (this plant was demolished as part of DWR013). From
the metering station, an oxygen piping system ties into each
aeration deck and the ligud oxygen backup system.

There are four covered aeration decks that use high purity oxygen
for biological treatment. Aeration Deck Nos. 1 and 2 each hat8
bays, while Aeration Deck Nos. 3 and 4 have eight bays each. The
volume of each aeration deck is gpoximately 17.8 million
gallons. Oxygen is fed to the headspace at the first bay of each
deck. High efficiency aerators dissolve oxygen into the
wastewater and keep the mixed liquor in suspension. Primary
effluent and return activated sludge (RAS) entertahe first bay of
each aeration deck. All decks are equipped with mixers, a purge
blower, oxygen feed and vent valves, an oxygen flow meter, and
LEL and dissolved oxygen monitoring equipment.

Each aeration deck has a rated capacity of 310 MGD (+50 MGD
RAS. The plant typically maintains three decks in service at all
times to be able to meet the required wet weather flow of 930
MGD through secondary treatment. The fourth deck is always
offline and acts as a backup. Aeration Deck No. 1 was converted to
a pure oxygen systemand Aeration Deck Nos. 2, 3, and 4 were
rehabilitated in 2004 through 2006 under DWRp tmtuv  O! AOAQET |
$AAE #1711 OAOOET1T AT A 2AEAAEI EOQAOQEIT T ¢
The mixed liquor flows by gravity from the aeration decks and is
distributed to the secondary clarifiees for solids/water
separation. Variable speed vertical wet pit pumps return the
activated sludge from the clarifiers to the aeration decks. Sludge
is wasted on a continuous basis from the return activated sludge
to Complex B gravity thickeners.

The secomlary effluent is chlorinated before discharge to the river
through the Detroit River Outfall (DRO). For discussion of the
chlorination/dechlorination system and the outfalls.
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As indicated above, the secondary treatment capacity is 930 MGD city and federal regulations pertaining to the pretreatment of
during wet weather. The 930 MGD capacity is based on the industrial wastewater.

followin mptions: . .
oflowing assumptions Industrial Waste Control charges are assessed to all commercial

W 3 out of 5 ILPs each at 310 MGD and industrial end uwsers that send wastewater to the GLWA
W 3 out of 4 aeration decks each at 310 MGD wastewater treatment plant. The IWC charges are to offset the
W 23 of 25 clarifiers each at 40.4 MGD costs incurred in administering regulatory activities under the

Sewer Use Ordinance/Industrial Waste Control Ordinance as
required in the National Pollutant Discharge Elimination System
(NPDES) Permit Program and the Clean Water Act (CWA). There
is a delegation Agreement with each community to collect the
industrial waste control charges from the endusers even though
most communities are contracting agency ustomers to the
wholesale sewer contract customer.

The conversion of Aeration Basin No. 1 to high purity oxygen in
2004 increased its capacity from 150 MGD to a maximum of 310
MGD, providing theplant with any one basin as backup capacity.
Additionally, the replacement of ILP Nos. 1 and 2 and modification
to their flow metering installation under DWP-2004, increased

their maximum pumping capacity from 260 MGD to 365 MGD
during the year 2004. These improvements have, therefore,

provided GLWA adequate redundancy to allow the maintenance In addition to the IWC Chargesa commercial or industrial end
staff to schedule shutlowns of aeration basins or ILPs to conduct user may also have to pay pollutant surcharges if they discharge
preventive maintenance throughout the year regardless of high-strength wastewater into the Systemthat has compatible
weather conditions. pollutant levels higher than is allowed for domestic sources. The
213 Residuals Management IWC Group evaluates users and does testing to identify those

users that have excess pollutants. The charges are used to offset
the higher chemical and treatment costs for these excess
pollutants in the wastewater.

w Gravity thickening of the solids generated in primary
and secondary treatment in separate facilities for
primary sludge and thickened waste activated sludge

for drying and disposal. 2.1.5. CSO RTB & SDF
W Pumping of a portion of the thickened sludge to the The Authority provides CSO Basin and Screening and Disinfection
new Biosolids Drying Facility (BDF). treatment facilities on many of its largest outfalls to provide for
() Dewatering of the thickened solids using both high removal of floatable material and disinfection of wastewater prior
solids centrifuges and belt filter presses (BFBs to discharge. The CSO basins amdso designed with storage
() Incineration of a portion of the dewatered solids. capacity to contain a volume of wastewater from each storm
() Offloading the remainder of the dewatered solids event, including the first flush of the storm. When the storm event
(after lime addition) to trucks for either land subsides, the captured flows are pumped back through the system
application or landfill disposal. for treatment at the WRRF.
2.1.4. Industrial Waste Control GLWA operaes nine of the 18 Combined Sewer Overflow (CSO)
4EA 1 OOEI OEOUBO )1 AOOmMMBIEMIbcatsdA OOAT HDODBDI EARET EQEAO O SEAG®B®BN O
at 303 S. Livernois, is responsible for implementing and enforcing Wayne, Oakland and Macomb Counties. GLWA operates these

facilities as prescribed in a shared services agreement. The
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facilities are an outgrowth of the LongTerm CSO Control Plan
started in 1993 to address CSO discharges from 78 outfalls along
the Detroit and Rouge Rivers. Of the nine facilitiesjx are CSO
Retention Treatment Basin and three are Screening and
$EOET ZAAOQET 1
assets can be found ofigure V-36.

Combined Sewer Overflow Retention Treatment Basins

CSO control is needed because the Sewer Systean become
overloaded during heavy rain events. In older, large metropolitan
areas like Detroit, combined sewers are used to transport both
wastewater and storm water in the same pipe. During rain storms,
these sewers can receive many times the volume dbW that is
normally transported on a dry day. CSO control facilities capture,
storage and treatment of these excess flows during wet weather
to prevent the discharge of untreated CSO into a lake or river.
Newer communities have two separate sewer systemsne to
handle wastewater flow and the other for storm flow.

A CSO RTB is an underground tank that temporarily stores and
treats combined sewage that previously was discharged through
outfalls during storms. Flows diverted to the RTB are screened
and treated with a disinfectant and discharged to the river if RTB

Some RTBs have a firdiush compartment used to store flow with
the highest level of pollutants from the first part of the storm.
These pollutants includeorganic material, oil, sediment, salt and
lawn chemicals that are picked up by the storm water as it runs

& A ladatioEdDESD @ THs angl 8FO ( 8ff réafls and lawns. Flows from this compartment are always

stored and sent to the WRRF when the RTB is emptied.
GLWA adopted a fowpart strategy to address CSO:

w Source reductionz reduce the amount of storm flow
that enters the wastewater system.

w In-system storage z maximize the use of existing
storage space in the sewer system during storms.

w Wastewater treatment plant expansion z expand

capacity ofprimary treatment from 1.5 to 1.7 billion
gallons per day to treat more flows during storms.

W End-of-pipe treatment z construct facilities to store
and treat the combined sewage, preventing it from
entering area waterways unless treated and
disinfected.

A summary of the overall flow and treatment capacity of the
GLWA CSO RTB Facilities is shown Table V-5 on the following
pages.

storage capacity is exceeded. Materials removed by the screens
are sent to the WRRF for disposal. The stored flows are sent to the
WRRF after the storm has subsided and capacity is available in the
sewer system. Many times the flows are small enough to be
completely captured and stored in the RTB.
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Figure V-36. GLWA Leased Sewer Assets map
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Year of Startup
Drainage Area (Acres) 2
Retention Volume (MG)

In-System Storage (MGy
Peak Flow Rates (cfs)

Compartments

Sanitary Pump Station ¢
Influent
Effluent

Dewatering

Screening

Odor Control

Flushing
Ventilation
Disinfection

aCombined wet weather flow sources drained from tributary districts (acreage) is preferentially transported to the
exceeded per established Operational Protocols; residual flows are transported to CSO Facilities.

Table V-5.

Hubbell - Southfield

2000
14,440
22
4.4
3,200
2
No
Gravity

Gravity / Pumped

1.5-inch Catenary Type
Bar Screens

Horizontal Wet
Scrubber with Sodium
Hypochlorite

Flushing Nozzles

Flow and Treatment Capacity of GLWA CSO RTBsP

Seven Mile Puritan -Fenkell
1999 1999
463 649
2.2 2.8
1.9 2.5
656 845
2 2
No Yes
Gravity Gravity
Gravity
Pumped Gravity / Pumped

0.5-inch Open Space Centenaiyype Bar Screens

Vertical Wet Scrubber withSodium Hypochlorite

Tipping Buckets
Forced-Air
Sodium Hypochlorite

Conner Creek

2005

83,000
30
32

13,962

4

No

Gravity

Pumped

1.5-inch Centenary
Type Bar Screens

Oakwood

2012
1,500
9.0
0
1,660
2
Yes
Pumped

Gravity / Pumped

Perforated Plate
Screens (68 mm)

Carbon Absorption

Flushing Gates

WRRFuntil Primary capacity is

bTributary upstream w et weather flow volume also captured and drained to basin during events and subsequently dewatered.

V-39

cSee Section 1 of report for description of sanitary pump stations built integral with three RTBs.

dIncludes tributary flow pumped to gravity sewers onisla  nd from seven packaged pump stations.
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Great Lakes Water Authority

CONNER CREEK CSO RTB

Figure V-37. Conner Creek CSO RTB

$AOO0T EOC8O 1 AOGCAOGO #3/ ATT1 00711
eliminated three outfalls and has dramatically improved water
quality in Conner Creek and the Detroit River since going into
operation in November 2005. This RTB provides 62 million
gallons d total storage, with 30 million gallons in the retention
treatment basin and 32 million gallons in upstream structures.
High-speed mixers are used to rapidly disinfect flows and achieve
the required fecal coliform limits. This facility was sized to
provid e five minutes of detention for settling and disinfection for
the peak flow from the 1Gyear, one-hour storm.
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HUBBELL-SOUTHFIELD CSO RTB

Figure V-38. Hubbell-Southfield CSO RTB

24"
longest operating CSO facilities and the largest on the Rouge River.
Since August 1999, it has been effectively capturing and treating
combined sewage through screening, settling and disinfection to
meet discharge permit equirements that protect public health.
Sized to fit into the available land and site constraints, the basin
has a 22million-gallon storage capacity. Located next to the
Tournament Players Championship Golf Course (TPC) in
Dearborn, this RTB serves as aeaxample of how these facilities
can be good neighbors and blend in with the surrounding
environment. The facility features an innovative design
component that enables three different operational modes within
the RTB and prevents resuspension of solids durg large storms
with high flow rates.
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Great Lakes Water Authority

OAkwooD CSO RTB

= —— s

Figure V-39. Oakwood CSO RTB

The Oakwood CSO RTB was placed in service in 2012. Located on

the lower portion of the Rouge River immediately south of-75,
the 9-million -gallon RTB is designed to provide CSO treatment
through storage plus fine screening and disinfection. This facility
includes a major influent pumping station with capacity to pump
1,800 cubic feet per second (cfs). This pumping statidncreases
the level of service for the Oakwood District and helps to alleviate
basement flooding in the upstream area.
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PURITAN-FENKELL CSO RTB

S =

Figure V-40. Puritan-Fenkell CSO RTB

Located in Eliza Howell Rrk, the Puritan-Fenkell CSO RTB is the
third Rouge River CSO RTB. This facility successfully
demonstrated that a facility sized to provide 20 minutes of
detention time for settling and disinfection of theone-year, one-
hour storm event peak flow is suffitent to meet protection of
public health standards. The 2.8nillion-gallon facility became
operational in August 1999 and eliminated two untreated CSO
outfalls.
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Great Lakes Water Authority

SEVEN MILE CSO RTB

Figure V-41 Seven Mile CSO RTB

The Seven Mile CSO RTB was constructed at the same time as the

Hubbell-Southfield and PuritanFenkell CSO RTBs with funding
from the Rouge River National Wet Weather Demonstration
Program. Located on the northeast corner of West Seven Mile
Road, tre roof of the basin also serves as the parking lot for the
Greater Grace Temple. The RTB is sized to provide 30 minutes of
detention time for settling and disinfection of theone-year, one-
hour storm event peak flow. It has a 2:2nillion-gallon storage
capacity. Two untreated CSO outfalls were eliminated when it
went into operation in December 1998.
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Combined Sewer Overflow Screening and Disinfection
Facilities

A CSO &eening andDisinfection Facility (SDF)treats combined
sewage without ever storing it. @lled flow-through facilities, they
use fine screens to remove solids and sanitary trash from the
combined savage. Flows are injected with Sodium Hypochlorite
disinfectant to kill bacteria beforedischarging to receiving waters
(Detroit and Rouge Rivers)Materials removed by the screens are
sent to the WRRFfor disposal. A summary of the overall flow and
treatment capacity of the GLWA CSO SDFs is showrTable V-6
below.

Table V-6. Flow and Treatment Capacity CSO Screening and
Disinfection Facilities

Baby

Component Criteria Creek Leib St. Aubin
In Service Date 2007 2002 2002
Peak Hydraulic 5700cfs 2,000 cfs 310 cfs
Capacity
Toward Treatment Not .
Capacity Applicable 150 cfs Not Applicable
Screening Capacity 5,100 cfs 1,550 cfs 250 cfs
Dlsmfgctlon Capacity 5,100 cfs 1,550 cfs 250 cfs
(10 minute contact)
Static .
. . . Static Volume
Dewatering Capacity Volume in 24 in 24 hours
hours
Total Disinfection 225 MG 98 MG

Volume
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BABY CREEK SCREENING AND DISINFECTION FACILITY

Figure V-42. Baby Creek SDF

The Baby Creek facility is another screening and disinfection

facility that uses fine screens and disinfection to treat combined
sewage flows that pass through it. It is located at Miller and
Industrial Drive in southwest Detroit at the city limit shared with

Dearborn. The facility is rated for 5,100 cfs treatment capacity.

The site area includes the Woodmere Pumping Station that

services a 450acre portion of the Baby Creek tributary area.
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LEIB SCREENING AND DISINFECTION FACILITY
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Figure V-43. Leib SDF

The Leibfacility was constructed to address a large outfall on the
Detroit River and to demonstrate the effectiveness of fine
screening (horizontal and vertical) in combination with 10
minutes of disinfection time for the design flow to meet protection
of public health standards. Highenergy mixers are being used to
mix sodium hypochlorite to maximize bacterial kill and minimize
discharge of residual chlorine to the Detroit River. The facility can
treat a flow rate of up to 1,500 cfs. It began operation in 2002nd
successfully achieved the required treatment levels during the
demonstration period.
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ST. AUBIN SCREENING AND DISINFECTION FACILITY

Figure V-44. St. Aubin SDF

The St. Aubin facility wasuilt at the same time as the Leib facility;
it uses the same technologybut a different type of screen. While
St. Aubin is much smaller, with about one fifth of the treatment
capacity of Leib, it is important in addressing water quality along
Chene Park(which frequently hosts concerts and other events
This facility has operated successfully since 2002.
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2.1.6. General Purpose
Refer to the General Purpose description on pade4.

2.2. Field Services
2.2.1. General Purpose
Refer to the General Purpose description on pade4.
2.2.2. Interceptor
The Regional Wastewater Collection System (RWCS)s

responsible for the conveyance of wastewateand stormwater
flows to the GLWA VRRE The collection system is the oldest part
of the wastewater treatment and transportation system.There
are some sewers that ar@ver 130yearsold still in service today.

The RNVCS is comprised of approximately 18éniles of sewer pipe.
Approximately px m | ET1 AO T £ OEA PEDPEI C EO
50A06 ET OAOAADOI,Witdthd rémaidiny@0 ntllesO6fA x A OO
DEDA AAETI C AT 1 OEAAOAA O#00061T 1 A0 #1
line connecting a suburban customer to the GLWA WRRF with no
other customer taps to it). SeeFigure V-45, the map of the RWCS,
and the list of all of GLWAleased sewer (pipe) assetdelow.
Information has been gathered in this table from best available
sources, including various reference documentsas well as GIS
information .

Figure V-45 depicts only those interceptors and trunk sewers
operated/maintained (leased) by GLWA. The suburban
communities own, operate, and maintain all of their collection
system up to the points of connection to the RWCS.

There are three primaryinterceptors that make up the RWCS and
ultimately serving all of the combined drainage districts.Those
interceptors are the Detroit River Interceptor (DRI), Oakwooé
Northwest Interceptor (O-NWI), and North Interceptor East Arm
(NI-EA). These interceptors are shown in red/green. These
primary interceptors total approximately 44 miles in length with
the remaining 136 miles being trunk sewers that primarily service
the City of Detroit9 drainage districts.
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Figure V-45. Sewer interceptors and trunk sewers operated/maintained by GLWA.

V-45








































































