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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 pwovoh AO Ai AT AAA8s 10
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 ard 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
OOCEI EOEAO ET OEA 1 AOET lobal systead A
OEA AATAZEZEOO 1T &£/ OEA 1| OOET OEOQOUGS
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
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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
GRipngRql gomplgnee. Iy cogiggste LU ot R degAe 1 1
independent, regional authority created pursuant to State law,

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 commitment to its

customer communiteOh ET T xT A0 O/ 1T A 7A0AORG
mission statement of customer collaboration and engagement:
O4EOI OCE OACEITT Al AiT11AAT OAQGET

to be the provider of chice dedicated to
AEmeAEAT O1 U AAI EGAOET ¢ OEA 1
and sewer service in partnership with our
AOOOT 1 A0O8o

AC

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

Atur@ endleOnDEAET ¢ OEA #EOUBO
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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
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financial and operational optimization of the regional water
system.

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 ! expbess 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
OOAOGEAXx OEA OADPTI OO0 OAI AGAA Ol
DAOAI OI ATAA AT A 1T ATACAI AT O 1 &
basis. Certain actions by the GLWA Board require the affirriinze
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 disposatontracts and may establish and fix a schedule of
fees and other charges for its services.

1.2. Governance and Board Members

The GLWA Boardf Directors (GLWA Board)s comprised of six
voting members. Two members are residents of the City of Detroit
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 Governor of the State of Michigan appoints one member
who is a resident of an ara 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, finance, accounting or law. After the initial term
specified in the Articles of hcorporation, each GLWA Board
member is appointed for a fouryear term and serves at the
pleasure of the appointing authority.

YT 1T OAAO O 11T O0A AEAEAEAT O1 U 1T OAOC
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)
g A£ET AT AEAT AT T AEOETTh TDHPAOAOET T

(PhEe éLW!A Bo%r% Eu??e%t@ L(:Jocr)1sisté olf: A OACOIl AO
w Freman Hendrix, GLWA Board
Representative for the City of Detroit
W Brian Baker, GLWA Board Vice Chairman
Representative for Macomb County
w Abe Munfakh GLWA Board SecretanRepresentative
for Wayne County
Gary A. Brown, Representative for the City of Detroit
Robert J. Daddow, CPA, Representative for Oakland
County
w Craig Hupy, Representative ftne State of Michigan

Chairman;

w
w

The GLWA Capital Improvement Planning committee provides
significant input, direction and evaluation of the2020-2024 CIP.
Current members of the CIP committee include:
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1 Abe MunfakhP.E.
i Robert J. Daddow, CPA
1 Craig Hupy, P.E.

1.3. Executive Leadership Team

, 7! Bx€cutive Leadership Teamhas operated the Water

System since 2012and is continuing to optimize the organization
through innovative job designs, lean business practices and the
greater use of technology. These organizational timization
initiatives have already resulted in performance improvements in
all aspects of Water and Wastewater System operations, from
environmental compliance to member partner satisfaction, and

i AOGAOEAT 1T U EIi DOl OAA ORA 7 A®AWorgyUOOATI 60 £ET AT AEAT |1 AOGOE
and results. GLWA continues 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.

EAOA

The GLWAExecutive Leadership Teams 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:

w
w

€

Ee€EegEeg

Sue F. McCormick, Chief Executive Officer

William M. Wolfson, Chief Admistrative and
Compliance Officer

Nicolette N. Bateson, CPA, Chief Ficiah
Officer/Treasurer, Financial Services

Cheryl Porter, Chief Operating Officewater & Field
Services

Navid Mehram, P.E., Chief Operating Officer,
Wastewater Services

Terri  Tabor Conerway, Chief Organizational
Development Officer

Suzanne R. Coffdy,E.Chief Planning Officer

W. Barnett Jones, Chief Security and Integrity Officer
Michelle A. Zdrodowski, Chief Public Affairs Officer
Jeffrey E. Small, Chief Information Officer

) Randal M. Brown, General Counsel

1.4. Service Area and Member Partner Relationships

4EA 1 OOET OEOU8O 7A0AO0 3UOOAI EO 11
States, both in terms of water produced and population served.

The Water System currently serves an area of 981 square miles

located in eight Michigan counties and an estimated populatiof

nearly four million or nearly 40p | £ - EAEECAT 80 DIl t
Suburbanmember partners comprise approximately82% of the

population served by the Authority, and the Retail Water

Customers (as defined herein) comprise the remainder served by

SECTION 2 CIP STRATEGY

', 7! &épital Improvement Plan (CIP) supports the

continuation of major capital asset investment in programs and

DOT EAAOO OEAO xEII OPCOAAA OEA 1 (
wastewater system infrastructure, as well as the overarching

Centralized Service infrastructure that supports both systems.

The CIP is a fivgyear plan which identifies capital projects and

programs and their respective financing options. Annually, this

plan is updated to reflect changing system needs, priorities and

funding opportunities.

G\t GLWA the capital replcement strategy that
we are striving for is to increase resiliency of
water and wastewater systems, adhere to long
term planning document recommendations,
active solicitation of stakeholder input and to
be the besin-A1 AOO DI ATTET ¢ AT A AgAAC
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Projects and programs established in the CIP are identified and
recommended from many different sourcesSeveral projects are
permit and regulatory requirements, while others have been
identified in master plans, condition or need assessmentsThe
latter of which make up theprimary sources ofprojects within the
CIP. In additionother projects and programs are brought forward
by operations and maintenance personel taskedwith continually
providing a high level of serviceand by the engagement of our
stakeholders z in particular, an engaged member partner
community.

Based upon their longterm nature toward achieving a strategy,
master plan capital recommendations make up a significant
1T 01 ARO 1T &£ OEA bOI fehkdsi@eOmater Mastev !
Plan was completed in 2015 is a twentyear planning tool that
addresses optimization of an aging water system by recognizing
that there is excess capacity from decreasing usage and a stable
population while never compromising qualiy. GLWA& O
Comprehensive Regional Wastewater Master Plan will replace the
existing 2003 wastewater master plan. This master plan focuses
on the new dynamic of a regional authority to provide regional
collaboration and planning to minimize capital expenditues
while exceeding levels 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 rport 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 years of the
plan. The project descriptionsand summaries represent brief
synopses of the entire project scope; these descriptions are
generally more precise for ongoing active projects than fanewly
planned projects, where specific project activities may have yet to
be determined.

Based upon theexecution of programs and projects identified in
the CIP, existing levels of service currently provided will be met or
exceeded.

Copies of this CIP and past 3R OA AOAEIT AAT A 11

= Sa https:/lwww.glwater.org/our -system/facilities/ .
0 FI T D

2.1

This plan spans a Syear period from fiscal year 2020 through
fiscal year 2024. The CIP review process also includes an
AdOAT OEOA OAOEAx 1 £ OBldged vidicA
reflects historical spending prior to, during, and beyond the
current5-yearperiod4 EA CT A1 1T £ OEA 1| OOET OEOU
strategy is to align capital project financing sources with multiple

goals including: @) recovering the costf capital investment over

the useful lives of the capital assets; (b) minimizing the impact of

the capital programs on water and sewage revenue requirements;

AT A jAq bDOiI 6AAOGETI ¢ AT A AT EATAET C
position. The potential funding soure identified for each project

is subject to change based upon the systems need and financial
resources available at the time.

Funded Portion of the Programs

POl E
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SECTION 3 LARGEST DOLLAR PROJECTS (GREATER THAN $30M)

The water and wastewater projectswith the largest projected spend for the=Y2020-2024 CIP are listed below. These projects are budgeted
for greater than $30 Million over theFY2020-2024 time period. There areseven (7)projects in the Water category andive (5) projects in
the Wastewatercategory.

3.1. Water
Table I-1. Water Projects with 2020-2024 CIP Total Greater than $30M
Projected Expenditures
N EE53 3 s o _| 4
CIP # Project Title = 2 E > x < = N @ N o SGSE 53
5 : & & & & & 8z° g°
122003 WWHP to NE Transmission Main 1,655 1,121 871 15,786 24,115 29,615 29,994 30,115 100,381 133,272

122004 96-inch Main Relocation, Isolation Valves Installations, an 1,130 837 5,000 6,000 26,453 35,886 23,453 33,907 96,792 132,666
New Parallel Main

114002 Springwells Water Treatment Plant, Lowlift and High-Lift 498 2,607 5985 9,302 13,724 13,724 26,145 42,831 68,880 114,816
Pumping Station Improvements

115001 Water Works Park Water Treatment Plant Yard Piping, 682 899 17,333 17,333 17,333 - - - 51,999 53,580
Valves andVenturi Meters Replacement

122016 Downriver Transmission Main Loop - - 297 964 3,051 10,763 22,122 - 37,197 37,197

132010 West Service Center Pumping StationReservoir, - - 2,620 7,430 15,570 8,910 2,606 - 37,136 37,136
Reservoir Pumping, and DivisiorValve Upgrades

122006 Wick Road Water Transmission Main Construction 126 1,370 # 18,028 12,334 60 - - - 30,422 31,918

3.2. Wastewater
Table I-2. Wastewater Projects with 2020-2024 CIP Total Greater than $30M
Projected Expenditures

ETs0 O
CIP # Project Title ZoES ¥ Q < N ® S b5 258 Iiw
5< & & & & & ¢ &xe g°
232002 Freud & Conner Creek Pump Statiolmprovements 5,110 1,984 17,029 13,014 50,014 50,014 25,007 257 155,078 162,429
260200 Sewer and Interceptor Rehabilitation Program 13,555 @ 8,609 15,000 15,000 15,000 15,000 15,000 95,000 75,000 192,164
260500 CSO Outfall Rehabilitation 9 4,000 15,102 17,947 10,926 15,102 15,102 11,000 74,179 89,188
260600 CSO FACILITIES IMPROVEMENT PROGRAM 481 8,442 5604 4,553 5,825 10,325 13,361 15,000 39,668 63,591
222002 Detroit River Interceptor (DRI) Evaluation & Rehabilitation 2,647 9,424 10,000 10,000 10,000 1,000 1,000 5,000 32,000 49,071
232003 Northeast Pumping Station - 1,000 7,000 10,500 10,500 2,500 - - 30,500 31,500
222001 O3kwood District Intercommunity Relief Sewer - - - - 3800 10,077 10,077 14,077 23,954 38,031
Modification at Oakwood District
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SECTION 4 LARGEST 2020 PROJECTED SPEND (GREATER THAN $5M)

The water and wastewater projects with the largest projected spend f@020 are listed below. These projects are budgeted for greater than
$5 Million in FY 2020. Thereare eight (8) projects in the Water category anden (10) projects in the Wastewater category.

4.1. Water
Table I-3. Water Projects with 2020 Projected Spend Greater than $5M. (Thousands of dollars)
Projected Expenditures
23 e} o
CIP # Project Title % 2 Edl ¢ 8 S N Q N é 3 % S 8%
=) I B % n n i n > [ye ge

122006 Wick Road Water Transmission Main Construction 126 1,370 18,028 12,334 60 - - - 30,422 | 31,918

115001 Water Works Park WaterTreatment Plant Yard 682 899 17,333 17,333 17,333 - - - 51,999 | 53,580
Piping, Valves and Venturi Meters Replacement

111009 Lake Huron Water Treatment Plant, Two New High - 16 9,030 10,030 7,030 - - - 26,090 @ 26,106
Lift Pumps, Water Production Flow Meter, and Selec
Yard Piping Improvements

122005 Schoolcraft Road Water Transmission Main 4 180 8,100 9,145 633 - - - 17,878 @ 18,062
Replacement

114002 Springwells Water Treatment Plant, LowLift and 498 2,607 5985 9,302 13,724 13,724 26,145 42,831 68,880 114,816
High-Lift Pumping Station Improvements

116002 Pennsylvania, Springwells and Northeast Raw Wate 2,178 7,513 5,467 5,467 5,467 3,998 - - 20,399 | 30,090
Supply Tunnel Improvements

114011 Springwells Water Treatment Plant Steam, 473 3,109 5,392 7,754 8,261 - - - 21,407 @ 24,989
Condensate Returnand Compressed Air Piping
Improvements

170800 SystemWide Finished Water Reservoir Inspection, - 482 5,128 5,211 5,182 3,888 5,495 | 33,778 24,904 59,164

Design and Rehabilitation
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4.2.

CIP #

232001

232002
260500
260200
222003

222002
213007

211001

213002
214001

232003
260600

Wastewater

Table I-4. Wastewater Projects with 2020 Projected Spend Greater than $5M
Projected Expenditures

Project Title

Fairview Pumping Station- Replace Four Sanitary
Pumps
Freud & Conner Creek Pump Station Improvements

CSO OutfalRehabilitation
Sewer and Interceptor Rehabilitation Program

North Interceptor East Arm (NIEA) Evaluationand
Rehabilitation

Detroit River Interceptor (DRI) Evaluation and
Rehabilitation

WRRF Modification to Incinerator Sludge Feed
Systems atComplex-II

WRRF Rehabilitation of Primary Clarifiers Rectangule
Tanks, Drain Lines, Electrical/Mechanical Building an
Pipe Gallery

WRRFRehabilitation of Central Offload Facility

WRRF Relocation of Industrial Waste Control Divisiol
and Analytical Laboratory Operations
Northeast Pumping Station

CSO FACILITIES IMPROVEMENT PROGRAM

Lifetime
Actual
Thru

1,551

5,110
9
13,555

2647
871

25098

982
573

481

FY18

FY19

6,000

1,984

4,000

8,609
500

9,424
7,159

18,724

4,204
2,828

1,000
8,442

FY20

18,000

17,029
15,102
15,000
15,000

10,000
8,711

7,982

7,696
7,567

7,000
5,604

FY21

4,891

0

13,014
17,947
15,000
14,500

10,000
3,308

3,054

3297

10,500
4,553

FY22

50,014
10,926
15,000

10000

10,500
5,825

™
N
>
Lo

50,014 25,007
15,102 15,102 11,000
15,000 15,000 95,000

1000

2,500
10,325 13,361 15,000 @ 39,668

FY24

1000

FY25+

257

5000

2020-
24 CIP
Total

22,891

155,078
74,179
75,000
29,500

32,000
12,019

11,036

10,993
7,567

30,500

Project
Total

w
o
ISy
SN
N

162,429
89,188

192,164
30,000

49,071
20,049

54,858

16,179
10,968

31,500
63,591
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I[|. DEVELOPMENT & FEATURES
SECTION 1 APPROVAL PROCESS

The CIP development and approval process begins with the
AppoOi OAI 1T &£/ OEA DPOAOET OO
substantial level of effort that involves manyteam members
throughout the Authority. Modifications, adjustments and
improvements are being ontinuously considered and vetted
internally and externally through various Member Partner
Outreach Work Groups. Projects and programs that ultimately get
funded within the CIP are typically identified based upon master
planning or condition/need assessmen efforts. Projects also are
identified internally based upon the needs of engineers,
operations or maintenance staff. An internal effort to coordinate
and prioritize all identified projects is conducted to ensurethe
appropriate projects are being fundedn a prioritized manner.

The process typically begins inthe summer of each yearwhen
modifications to the CIP itself, requested project information and
process are developed. These changes are rolled out gimdject
manager training on modifications to he CIP process and
documentation occurs. At this time, an Authoritywide 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 eluations from
project managers are due to thénterprise Capital Inprovement
Planningby late summer.

Typically, in September, the Water and Wastewater Review
Committees will meet to prioritize newly submitted CIP projects

for the upcoming fiscal year. Br this CIP, the projects, programs
and allowances that are currently active have not been prioritized
by these committees as they are currently underway.

Project information related to new and substantially modified
projects, as well as overall summaryfinancial information are

-1

reviewed by the Executive Leadership TearfELT). Following this
review, adraft of the CIP is compiledypically in early fall. That

U A A O &t repgrtqegl bagkpipidocymenjatiomatyy revigvedintemay A

with the Asset Management and CIRvork area team, several
members of the ELT Public Affairs, Chief Financial
Officer/Treasurer (CFQ AT A OEA | fidaDdtal plaBnihg 6
consultant. TheFinancial ServicesdArea provides prior year actual
expenses based upon unauditefinancials.

With projects vetted internally, the draft CIP is presented and
comments and feedback solicited from the Asset Management &
CIP Member Partner Outreach Work Group, the GLWA Capital
Partner communities. Throughout this process all feedback,
comments and suggestions are welcomeddased uponmember
partner and Board feedback, the CIP is modified ana second
version of the plan is released with rollout to member partners
and the Board through similar aenues. Following this release,it

is expected that the CIP approval process coincides with the
overall budget developmentand approvalprocess.
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SECTION 2 CALENDAR

The schedule below idor planning purposes. It reflects the past

actual dates as well as project future dates and is subject to

change.Specific approval dates and coordination with the GLWA
Board of Directors is necessary to identify key milestones leading
up to the ultimate approval of the2020-2024 CIP.

Date

August 20, 2018
September 26, 2018
October 1 & 3,2018

Description

Distribute & Train Team Members on
Business Case Evaluation Database
4AAT - AT AROO " # %d
Water and WastewaterReview
Committee Meetings

Executive Leadership Team Reviews
"#%00 QO - $AEPEEAAO
First Member Partner Review of CIR
Version 1 at Charges Rollout Meeting
#1

First GLWA CIP CommitteReview of
CIPz Version 1

Member Partner & Board Comments
Due

GLWA CIFCommittee Meeting
Second Member Partner Review of
CIPz Version 2 atAM/CIP Member
Partner OutreachWork Group
SecondGLWA CIP Committee
Member PartnerReview of CIFZ
Version 2

Align the Board approvalof CIP and
budget.

Effective Date of 20202024 CIP

October 18,2018

October 25,2018

October 29, 2018

November 19, 2018
November 30, 2018

December 18, 2018

December 18, 2018

1st Quarter 2019
July 1, 2019

I1-2

SECTION 3 BUSINESS CASE EVALUATION
DEVELOPMENT

3.1. Project Prioritization

GLWA has continued to utilize theproject 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 objective prioritization.
When asset managementinformation is available on theasset
level, the information will be usedto supplement the Business
Case Evaluation procesto ensure the effective and efficient use
of public funds.The CIP development and prioritization process
results in a prioritized list of projects with anticipated CIP year,
schedule and overall cost for inclusion within the officiab-year
CIP.

Currently, projects to be considered for inclusion in each year of
the CIP are identified by the subject matter expert engineers or
project manageas. 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 need. The following criteria have been
identified to captuOA ', 7180 1T OAOAIT I SO0A
probability and consequence of failure associated with each
identified project: (i) condition, (i) performance (Service
Level/Reliability) , (iii) operations & maintenance, (iv) regulatory
(environmental & Legal), (v) public health & safety, (M) public
benefit, (vii) financial and (viii) efficiency and innovation.

The results of the project prioritization by each project manager
and by the individual review committeesare included in Chapter
V. Theseprovide a quick glance prioritization of each project as
they relate to others. This will be very useful to identify lower
priority projects that may be delayed in the event oEmergencies
that may redirect funding away from the existing project or to
prioritize procurement activities.
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3.2.

Currently, each New and Future Plannedorojects are scored by
the project manager during the completion othe Business Case
Evaluation and by a Review Committee. The Review Committee is
comprised of a core group of members from leadership ithe
Financial ServiceGroup, Planning Service Group,and from the
businessunit associated with Water or Wastewater Service Area.
To facilitate transparency in this process, a member from one or
i T OA T /£ membérpdt@er communities also participates
as a scoring member of the Review Committee. Th2020-2024
Capital Improvement Pogram Development Water and
Wastewater Review Committeenembers are identified below in
Tablell-1 and Tablell-2, respectively.

Review Committee

Table lI-1. Water Review Committee Members

Name Group
Member PartnerRep z City of

Karen Mondora Farmington Hills

Jody Caldwell GLWASystems Planning
Bill Fritz GLWA Systems Planning
Ali Khraizat GLWA Systems Planning
Cheryl Porter GLWAWater Operations
Terry Daniel GLWAWater Operations

Biren Saparia
Grant Gartrell
Anjanette Custard
Andrew Soznoski
Desiree Barrett
Chandan Sood

GLWASystems Control

GLWAWater Engineering
GLWAFinancial Services

GLWA Financial Services

GLWA Financial Services
GLWASystems Analyticst Meter Ops

I1-3

Table II-2. Wastewater Review Committee Members

Name Group

Sam Smalley Member PartnerRepresentative, DWSD
Jody Caldwell GLWASystems Planning

Bill Fritz GLWA Systems Planning

Suzanne Coffey = GLWAWastewater Operations

Ali Khraizat GLWAWastewater Engineering

Philip Kora GLWA WastewateEngineering

Beena Chackunkal
Navid Mehram
Sajit George

Biren Saparia
Anjanette Custard
Andrew Sosnoski
Todd King

Chandan Sood

GLWA Wastewater Engineering

GLWA Wastewater Operations

GLWA Wastewater Operations
GLWASystems Control

GLWAFinancial Services

GLWA FinanciaServices

GLWA Field Services

GLWA Systems Analytics & Meter
Operations

3.3.

To aid in evaluating and understanding the project prioritization
and process, a Capital Improvement Project Prioritization
GuidanceDocument has been developed. This document details
the purpose of the prioritization tool, identifies the anticipated
CIP schedule and key milestones, provides details about each
criteria and the associated weighting factor and demonstrates the
overall prioritization calculation. Most importantly, this
document provides the detailed guidance related to each category
and displays examples of the information needed for project
managers or the review committees to make accurate scoring
decisions. In addition,as this methodology continues to evolve
xEOEET OEA | OOET OEOQOUN EO
contain specific data related to each criteria being evaluated thus
creating a better and more well defined project justification that
can be easily relgable to other projects submitted.

BCE Guidance Document

EO AT OEA
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SECTION 4 KEY FEATURES
4.1. Project Status Description

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 higHevel underganding of the
progress. Projects are often divided into multiple phases or

categories based upon the contract type. As such, each phase of a

multi -phase project will have its own status and contract number.
Descriptions of each status are provided inTable 11-3 on the
following page.Projects that have been newly introduced into the

#)0 OEEO UAAO EAOA AAAT AAPHBECIT A

a checkmark within the Business Case Evaluatiorin addition,
projects new to the CIP are included in tabular format within
Chapter IV, Section 1.

-4

Table II-3. Project status descriptions

Project Status

Future
Planned

Active

éend%?Cler-‘

out

Closed
Reclassified
Cancelled

Archived

Description

Project that was included in the previous ClRnd does
not have an assigned BS&A Project Number.

Project that has an assigned BS&A Project Number
the financial system and the procurement process h:
ARAT ETEOEAOAA mI O T1TA i
Project that has an assigned BS&A Project Number
Nbtice tOdtart WdtkAashedn Gssued Ads Qrijekte
expenditures for the current fiscal year equal tc
$100,000 or less - with no future projected
expenditures and has reached substantial completiol

Project that has been officially completed.

Project that has been merged into the scope of work «
an existing project.

Project that has been completely cancelled ar
removed from the CIP.

Project that has been identified as Closed within th
CIP the previous year.

(@}
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4.2.

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.

Phase Categories

S Study

D I Design

Corrriies Construction

CA............. Construction Assistance
DB............. Design and Build
DBA.......... Design Build Assistance
CM............ Construction Management
PM............ Project Management
TBD..........To Be Determined

I1-5

4.3. CIP Types

Multiple CIP types are necessary to distinguish the differees in
intent of how a particular CIP item is to be used. This CIP contains
three primary CIP types: Project, Program, and Allowance. A
typical project that has a specific scope and timeframe is
considered a Project. Whereas Programs 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 II-4 defines each CIP

Type.

SECTION 5 REPORT FORMAT
The 2020-2024 CIP format is similar to the 20192023 CIP
document for a transparent, navigable and usefriendly report.

5.1.

Within the document, projects and programsare 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 have ken rolled up by
their major category of Water, Wastewater and Centralized
Services. Totals are providedProjects have also beeridentified
separately within each category to provide the reader more
information on the type and amount of eachproject within
specific service areas.One-page summaries of each project (old
and new) give the reader more detail of the project phases,
purpose, scope of work and potential challenges. Finally, for
greater detail on each project, the BCE documents are provided in
Appendix A, B and C.

Varying Degrees of Project Detail
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Table ll-4. CIP Types

CIP Type Description

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

A "Program" consists of the replacement
and/or rehabilitation of specific capital
assets on an 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 n&vly established programs
develop consistent schedules, requirement
and history over time. Although not typically
identified in the CIP futureyears projected
expenses, these programs will typically be
funded in perpetuity.

Program

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 of
rehabilitation are also included in the
projected expenses.

Allowance

5.2. Revised Project Categories & Numbering

The revised categorization methodology and numbering scheme
of CIP projects and programéntroduced in the 2018-2022 CIP is
continued in the 2020-2024 CIP. The project characterization is
extremely beneficial to align CIP project budgets by managing
businessarea cost centers. In addition, these directly align with

I1-6

costs centers in the operating budget within the Autho® U & O
financial system.

As in the 20192023 CIP, projects within programs and
allowances are assigned a CIP number within that program or
allowance. This is required within the BS&A Financial system to
accurately track and report expenses incurred. These project
OAAOOA 1 06006 E hidthis GARaA phasésiwithinthe x E
parent program or allowance.

This numbering isAAOAA 11T OEA OOi AOGs 1T &I A
identified in Tablell-5 below.
5.3. General Purpose

The GeneralPurpose category within Project Category 2 and
Project Category 3 inTablell-5 are necessary to identify projects
that cross over multiple project ategories. Projects thatare not
specifically attributed to one particular area will be identified
here.

5.4. Programs

As identified previously, programs consist of the replacement
and/or rehabilitation of specific capital asset on an ongoing or
reoccurring bads. The program scope 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 CIP future years projected
expenses, these programs will typically be funded in perpetuity.
4EA 101 ARAOET ¢ OOOOAOOOA 1T &£ OEA 00«
different in order to allow up to 99 separate projects to be
attributable to each program. As discussed previously, these
projects identified under a parent program will be issued a CIP
number, however will be displayed within the CIP as a phase of
the overall parent program.
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Table II-5. 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 ( + Digit 4) Digits 4- 6 / Digits 5 - 6
. . . Number 000-999 /
Project Category 1 Project Category2 Project Category 3 Number 00-99

1XX-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- Water Resource Recovery Facility

211 - Primary Treatment

212 - Secondary Treatment & 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 - General Purpose

232 - Pump Stations

233 - In System Devices (Dam3, 3$ 8 0 Q

24X - Metering

241 - General Purpose

25X- General Purpose

251 - General Purpose

-7
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Digit 1 Digit 1 + Digit 2 Digit 1 + Digit 2 + Digit 3 ( + Digit 4) Digits 4- 6 / Digits 5 - 6
. . . Number 000-999 /
Project Category 1 Project Category2 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

5.5.

Links have been included throughouthis document to direct the
reader to varying level of project details. Links to major sections
are embedded within the table of contentsand CIP numbers
within the master project table are consistent throughoutthe CIP
materials, sothat a digital search forthe CIP number will quickly
locate each mention of the project Due to the size of the
Appendices thesedocuments will be maintained separately from
the main body text. In the front of eactAppendix 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
related to that project.

Navigation

11-8

5.6.

In order to understand the full extent of the Water and

Wastewater Systemsunder the responsibility of GLWA sections
are includedto 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

CIP and Business Unit Overview

of each business unit. As the CIP document evolves annually, these

sections will be continuoudy updated to provideagreat source of
reference material related to the GLWA infrastructure.
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5.7. CIP Database

Continuing with  improvements seen in the 20192023 CIP
related to the development of the CIP database for the data
management of project business case evaluation information and
the generation of reports, the database has been optimized to
allow for access cotrol and improved operability.

5.8. Project Risk Matrix

Project risks are identified specifically related to their Probability
of Failure (PoF) and Consequence of Failure (Co&nd portrayed
on an overall Risk Matrix. The overall criteria remains unchanged,
however, in order to show each project on the risk matrix, the
eight criteria used in the project prioritization framework are
designated as either a PoF or CoF primary risk driver. The
designation of PoF and CoF to each criteria as primary risk driver
is shown inTablell-6.

After each criteria is scored for each project, the weighted PoF and
CoF factors have been calculated. This provides a 1 to 5 vertical
axis value for probability of failure and a 1 to 5 horizontal axis
value for the consequence of failure. This point is pited with the
other projects to show its relative position compared to others
within the matrix. A sample of the matrix is showrin Figurell-1.

This provides the vaying audiences additional information
related to the overall project risk as it relates to its consequence
and probability of failure.

11-9

Table II-6. Risk Criteria.

S Primary
Criteria Risk Driver
1 | Condition Probability
Performance (Service .
2 Level / Reliability) Probability
Regulatory
3 (Environmental/Legal) Consequence
4| O&M Probability
5 | Public Health & Safety | Consequence
6 | Public Benefit Consequence
7 | Financial Consequence
8 Effn:lenlcy & Consequence
Innovation
RISK MATRIX

Probability of Failure (PoF)

Consequence of Failure (CoF)
Figure II-1. Risk Matrix.
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5.9.

The cost estimate classification rating has again been included for
AAAE PEAOA T &£ i1 00 POT EAAOON
accuracy according to the level of project definition. Ais cost
estimate rating gives the reader an idea of whether the cost
estimate is a ballparklevel estimate, generally for work projected
in the out years, or a higherconfidence estimate, such as for work
projected to start sooner or already under contrat

Cost Estimation Classifications

AA

GLWA has adopted the American Association of Cost Engineering
(AACE) International system for classifying cost estimates. This
standardized method for classifying project phases will be very
beneficial in managing expectations related to the accuracy tife
associated procurement contracts.

5.10. Innovation, Master Plan Right-Sizing,
Redundancy/Reliability & NE WTP Related
Projects

The development of the database and means to intake and report
00 11 DOITEAAO "#% 50 EAO All1 xA
projects based on key areas of interest. Several areas of interest
have been identified and can be seen in Chapter IV. These areas
are:

1 Innovation: Projects that may have a possibility at
utilizing an innovative solution or process.

1 Master Plan RightSizing Projects that have incorporated
OEA c¢mpuv 7AO0AO
SEUAG ET £OAOOOOAODOC
avoidance by derating the water supply system.

1 Redundancy & Reliability: Projects that have a direct
impact at improving system redundancy and reliability.

1 NE WTP Repurposing: Projects necessary to meet the
2015 Water Master Plan recommendations to repurpose
the Northeast Water Treatment Plant to allow for future
capital cost avoidance.

oi Al
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Table II-6. AACE Cost Estimate Classes

-AOOAO 01 AT C

In the past, projects that were performed under an allowance or a
program typically were not specifically identified within the CIP
unless the project had significant expenses and schedule to

warrant its addition to the CIP the following year. In the 2018

Average ..
Estimat Project =il U Method R AA T E
e Class | Definition 9 Accuracy
Range
Judgement,
Screening or trend 120 -
0, 0,
CEse ) Wbz feasibility analysis, % 60%
parametric
More
parametric,
Concept
0, -
Class 4 LY study or e>_(p_ert 85%
15% e opinion, 43%
feasibility
trend
analysis
Combination
s (detailed,
Budget unit cost
0 2 -
Class 3 12({?%': 0 authorizatio activity - 40% 20% ET AOA
n or control  based + class EI'AO
48&5
methods
30% to Control or Primarily o -
Clesz 2 70% bid/tender deterministic AV 10%
Check
0,
Class 1 el iy estimate or Deterministic 10%  -5%
100% )
bid/tender .
[ - Moo v v v M MM = 1 Mmoo u\)
511. Program & Al |l owance Project
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fiscal year, Financial Services Areas began issuing a CIP number
and tracking these projects within the BS&A financial software.
4EAOA DPOI EAAOO EAOA AAAI
out of the parent allowance or program CIP. The CIP number
associated with these carve outs is numerically relevant to the
parent CIP number. To better portray this relationship in the CIP,
the project carve outs are rolled up as phases under the parent CIP
program or allowance.

5.12. Project Year-to-Year Comparison

In order to compare a projects projected expenses from one year
to the next, comparison tables have been included in each project
summary and BCE. This also allows the reader to identify how the
project schedule may have changed from yedo-year. Project
Managers and Engineers description of the change is typically also
included at the project level.

Total Project Expenses (in $1,0005) Comparison to Prior Year CIP

2018 1,000 3,000 1,600 0 5,600

2019 0 251 3919 1,187 0 o 0 0 5,357

s moved construction start to FY2019, added GLWA costs, changed project delivery frol

3
o
=
@
o
@

5.13. Project Phase Schedule

I OECTEZEAAT O AATAEEO A O OOAEAR

process is related to the information provided for project phase
scheduling. Many projects have multiple phases and, in the past,
an accurate understanding of when these project phases were
scheduled was unknown. Starting with the 2019 CIP, most project
phases have been scheduled to show the high level tasks of Scope
Development, Procurement, Project Execution and Project
#1171 OAT 6068 4EEO EIT &£ Oi AGET 1
Group to determine overall procurement needs and resources, as

11-11

EO AyAdr dsBE prdedss matdres. ',

well as, for the engineering work areas to manage project delivery.
FinaIIy, this schedule provides the vendor community with an.

pursuing. Understanding that this is the first year of tracking the
project phase schedules in this manner, it is anticipated that elac
future year will provide better and more concise information
related to these schedules.

Phase Tasks and Dates
DB Design and Build

Water Start Date Duration
1/22/2018 100
7/1/2018 220
2/6/2019 750

2/25/2021 %0

Task Name
Scope Development
Procurement
Project Execution
Project Closeout

End Date
5/2/2018
2/6/2019

2/25/2021

5/26/2021

Future Planned Start

NA

SECTION 6 2020 CIP CHANGES

Severalnew enhancements are visible in th020-2024 CIP.The
2020 ClPcontinues toimprove and evolve to provide the various
stakeholders accurate and timely information at their fingertips.

Modifications to the 2020 CIPinclude the expansion of the Cost
Estimation Classification system to provide a genat
understanding of the level of accuracy flated to the cost estimate.
dlloat §sac§ 351 een? Ekedtov\?spla
st data A%b |t|c'§1 he Zﬁéegf n\%‘evé?mcu Qear’ ateroyO
and Wastewater Outlook for projected expenditures.

Major changes will be identified and many mce changes,
improvements and modification are in conceptual form now and
will likely be available for the2021 CIP. This document, the format
and content will continue to chan@ and improve from yearto-

7!
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[1. CIP FINANCIAL CONSIDERATIONS

SECTION 1 INTRODUCTION

Theintersection of the GPAT A OEA ' |, Tinadci@l planOA OAT |
balancesseveralil AEAAOEOAOG O 0O6pDi 06 OEA
Those objectives include the following

Transparency in the development of the financial plan
Collaboration internally and externally

Ensure sustainability 5.
Reduce the debt burden

Smoothing of annual adjustments t@ervice charges

Improve OEA | OOET OEOQUSO AET AT AEAI
The Authority draws upon five sources ofunding for its CIP:

<K<K <LKKL

1. Bond Proceeds: The Authority uses an incremental
method of funding longlived capital projects through a

the State Revolving Fund (SRF) LoaRrogram and the
Drinking Water Revolving Fund (DWRF) Loarogram.
GraHty EE' lie 6@@@Ettﬁgesm@@ @rgntsjprggrams such
asOE 30AO0O StaEnwater AASsetPlanage@ent,
and WastewaterProgram (provides both grants and loans)
and is pursuing federal and private grants for energy
optimization.
Contribut ion in Aid of Constructio n: Periodically, the
Authority has the opportunity to partner with other
entities for the design and construction or improvement of
Bih %Ee%deﬁding on the nature of the shared financing
strategy, the Authority may offset the cost ofSystem
expansion orimprovements with direct or indirect capital
from that partner.

bond financing program. The Authority issues revenue To ensure proper accountability of funding sources and uses, the
bonds pursuant to Michigan Public Act 94 of 1933 (the Authority utilizes two funds for its capital program for each
Revenue Bond Ach4 EA 1| AO DPOT OEAAO A sysemAithe CAnstrucon Bond iind and the Improvement &
OAOAT OAGe & O OEA DPAUI AT O | Extengop f&E)KUN.A DOET AEPAT AT A

interest. "Net revenues"is the revenues of the system
remaining after deducting the reasonableexpenses of
administration, operation, and maintenance of theystem.

2. Revenue Financed Capital (Improvement & Extension
Fund): Based upon ongoing expense, capital, and revenue
optimization efforts, the Authority is able to build reserves
to use pay-as-you gofunding for shorter-lived and lower-
dollar capital expendituresas well as to reduce the level of

borrowing for longer-lived assets These funds are not vV

budgeted for use until received and recorded in the
Improvement & Extension Fund for thewvater or the sewer
system.

3. Federal Loan Programs: The AuthoriOU8 O O1 OOAAO
funding include lower cost financing programs including

-1

V Construction Bond Fund: This fund represents the

proceeds of bond issuanceand related interest earnings
for the purposes of financing capital improvementsNew
with this CIP, GLWA has made a concentrated effort to
implement a CIP financiaplan strategy where longlived
assets, defined as constructed infrastructure and plant
facilities with an estimated useful life greater than 20
years, are eligible for bond funding.

Improvement & Extension (I&E) Fund: The I&EFund is

defined by the AuthoE OU8 O - AOOAO "1 1A

AO OEA O&O0IT A OOAA &I O EIi DOl OA
I £ OE

A@OAT OET T O 1T O AAOOFashirekdip® of
ttlle'ﬁuthority are transferred into the I&E Fund pursuant
to a flow of funds after commitments are met for a
monthly allocation of operations and maintenance
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expense, debt service, pension, WRAR budget

stabilization fund, and extraordinary repair and

replacement fund as administered by a trusteeCapital

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 recognized
when earned andmeasurable 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 CIPthe terms
expenses and expenditures arased interchangeably.

SECTION 2 SumMmARY CIP FINANCIAL PLAN

REVIEW AND ANALYSIS
The GLWA CIP financial plan document is based on a foundational
database of capital projects and programs to support improved
analysis and decisioAamaking, provide transparency, balanceisk
and opportunity, and demonstrate greater clarity in the longterm
GLWA financial strategy. With the ultimate performance measure
of lowering the cost of capital, a bettetexecuted financial plan
optimizes the use of bonds, revenue financial capitalgvolving
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 strategic timing of new debt, paceof cash
flow needs, and adequate reserves for system needs.

While the GLWA Board of Directors approves the plarthe
authority to spend does not occur until additional project review
processes are completé prior to the procurement process.
Depending on the scopeand dollar amount ofthe project, final
approval to proceed may includecustomer engagement, Chief

-2

Executive Officer review, andsLWA Board CIP Committeeview
and/or GLWA Board action

Recognizing the different scope between the CWwhich has a
broader strategic view of system needs versus the tactical
financial plan which models use of cash reserves and future
AT OOT xET ¢ch OEA ', 6 71
AOOOI POET T DI 1 E k2024 Crl This Odfick, &9
provided below, was adopted by the GLWA Board of Directors on
November 28, 2018.

Capital Program Spend Rate Assumption Policy

Purpose: The Spend Rate Assumption (SRA) policy
provides an analytical approach to bridge the total dollar
amount of projects in the Capital Improvement Plan (CIP)
with what can realistically be spent due to limitations
AAUTT A
reasons. Those limitations, whether financial or non
financial, necessitate the SRA for budgetary purposes,
despite the prioritization established in the CIP. The
outcome is a reasoned balance between a desired level of
capital investment with financial strategies to manage debt
levels and control adjustments to customer charges.

Policy: Annually, a projected send rate assumption for the
financial plan related to the proposed capital improvement
plan will be established based upon pertinent factors and
data available at that time. Such pertinent factors and data
will include the mix of projects and phases in th proposed
CIP, interdependency risk, criticality, and other measures
provided by the GLWA team members that develop and
manage the CIP projects. That spend rate assumption will
be presented to the Audit Committee no later than
December 3%t each year afer the GLWA Board, Capital
Improvement Planning Committee, and member partners
have had the opportunity to review the draft capital
improvement plan.

EO EI Bl Al AT OET ¢

CmC T

', 7180 AT 1 OOT I-budgétakyr | O AAIT A
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Great Lakes Water Authority

The remainder of this chapter provides an analysis of information 2. Oakland-Macomb Interceptor Drainage District

in the CIP database that will inform he spend rate assumption for (OMID) represents costs that are allocable to a portion of

future financial plans. the sewer system that receives flowgEOT I/ - ) $6 0 OUO(
- 3. Suburban Only represents costs that are allocable to

2.1 Cost Pool Responsibility wholesale customers outsidehe City of Detroit.

Revenue requirements are the basis for establishing customer 4. CSO 83/17 represents capital costs that are allocated

charges. Included in that calculation are operations and based upon terms of a 1999 rate settlement agreement

maintenance expense, debt service, adter Bond Ordinance sanctioned by a federal cort. The outcome wasan

(MBO) reserve requirementssystem lease requirementsievenue AT1TTAAGETT T &£ wob 1T &£ OATT AET AA

financed capital targets, water residential assistance program AAAEI] EOEJSOD Cily »f3Dethit customers and

commitments, and legacy obligations The cost of capital 17% to other customers.

improvements is allocated to customers among four geeral cost

) S As shown inTablelll-1 and Table lll-2 below, the majority of
pools as describedollowing:

the proposed capital improvements are allocated to the
1. Commontto-All (CTA) represents costs that are allocable common-to-all cost pool.
to all customers.

Table IlI-1. Cost Allocation: Water

&ET AT AEAT AECOOAO AOA ET OEI OOAT AO T A& Aill AOO | A
Projected Capital Expenditures Percent of
Total FYs Five Year
Cost Allocation FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 Total
Water

Common-to-all | § 139,247 | § 162,599 | $ 178,598 | § 164906 §$ 186,666 $ 832,016 98%
Suburban Only 4,000 4,000 3,997 4,100 4,200 20,297 2%
Grand Total $ 143,247 ' $ 166,599 $182,595 $ 169,006 $ 190,866 § 852,313 100%

-3
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Table 1lI-2. Cost Allocation: Wastewater
&EI Al AEAI /EE(;OOAO AOA EI OEI OOAI AO | A2 All 1l AOO

}

Projected Capital Expenditures Percent of
Total FYs Five Year
Cost Allocation FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 Total
Wastewater
Common-to-all | § 133,876  $ 102,877 | $ 133,852 | § 146,559 $ 116,798 §$ 633,962 86%
OMID 22,000 25,000 10,500 2,500 - 60,000 8%
CS0 83/17 5,604 4,553 5,825 10,325 13,361 39,668 5%
Grand Total $ 161,480 $ 132,430 $150,177 $ 159,384 $ 130,159 $§ 733,630 100%
2.2. CIP Funding Based on Estimated Useful Life year financial plan is regularly reviewed during the fiscal year.

Updates may also occur due to grant awards, caboration
opportunities, and changes in budgetary conditions. Thinancial
planreflects grants and federal and state loans onBfter approval
is received by the grantor or authorizing party.

The longterm financial plan differentiates between appropriate
uses of longterm debt versus revenue financed capital in the
Improvement & Extension (I&E) Fund as defined in the MB@s a
general rule, assets with a life of less than 20 years are fundedthv
I&E Funds. Assets with a life greater than 20 years are funded
with a blend of debt and I&E Funds. Building I&E Funds over time
allows GLWAto position itself to further reduce reliance ondebt.
Exceptions to that plan may be to take advantage ofvi@r cost
borrowings from the revolving fund loan programs or a revision
of the plan to optimize refunding savings. For this reason, the five

As shown inTable lll-3 and Table Ill-4, mostof the CIPprojects

are longer-lived asses, defined as greater than a 2§ear

estimated useful life. Shorter-lived assets scheduled for
acquisition or replacement are identified in tre five-year capital

outlay plan provided in the GLWA Biennial Budget and FivEear

Plan document.

-4
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Table llI-3. Asset Life and Eligibility for Funding with Long-Term Debt: Water

&ET AT AEAT EZECOOAO AOA ET OET OOATAO T &£ AT 11 AOO j A
Projected Capital Expenditures Percent of
Asset Life Total FYs Five Year
Range FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 Total
Water
<20 Years $ 15,144 | $ 18,685  $ 14,622 | $ 12,666 | $ 13,247 | $ 74,364 9%
>20 Years 128,103 147,914 167,973 156,340 177,619 777,949 91%
Grand Total $ 143247 | $ 166,599 | $ 182,595 | $ 169,006 | $ 190,866 | $ 852,313 100%
Table lll-4. Asset Life and Eligibility,fqr Furlding V\Litr] Long-Term I_'.}ebt: Wastewater _ o
Financial figuresareel OEIl OOAI AO | A2 Al Il 1 AOO j Aphntnmo O(38

Projected Capital Expenditures Percent of
Asset Life Total FYs Five Year
FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 Total
Wastewater
<20 Years $ 14,910 | $ 17,709 | $ 16,725 | $ 11,626 | $ 11,772 | $ 72,742 10%
>20 Years 146,570 114,721 133,452 147,758 118,387 660,888 90%
Grand Total $ 161,480 | $ 132,430 | $ 150,177 | $ 159,384 | $ 130,159 | $ 733,630 100%

-5
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2.3.

Project Status Analysis

As shownin Tablelll-5 and Table 1l -6 below, 78% of the water system projects and3% of the wasewater system projects are classified
A CFut@re Planned Stard Asdefined in Chapterll, OET OA POT EAAOO

included in the previous CIP and does not have an assigned BS&A Project Number

&ET AT AEAI

Table lll-5. Project Status Analysis: Water
AECOOAO AOA EI

Projected Capital Expenditures

OEiI OOAT AO

x EFQOtEre AlanredStadA A A3 ettt e wAEOD O

i £ AT11AO0O

Total FYs  Percent of
Phase Status FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 Total
Water
Active $ 63984 § 53846 $ 28753 $§ 11,666 | $§ 11427 § 169,676 20%
Future Planned Start 70,575 107,254 153,342 156,840 178,439 666,450 78%
Under Procurement 8,688 5,499 500 500 1,000 16,187 2%
Grand Total $143,247 $166,599 | $182,595 $169,006 $190,866 $ 852,313 100%
Table Ill-6. Project Status Apa[y§i§: Wastewater . .
Financial figuresare inOEl OOAIT AO | A Al 1 1 AOO | Aphmtmtmmo O(8

Projected Capital Expenditures

Total FYs  Percent of
Phase Status FY 2020 FY 2021 FY 2022 FY 2023 FY 2024  2020-2024 Total

Wastewater

Active $ 65724 $ 34879 $ 12,705 | $ 2541 $§ 2070 $ 117,919 16%

Future Planned Start 90,864 93,716 137,472 156,843 128,089 606,984 83%

Pending Close-out 500 - - - - 500 0%

Under Procurement 4,392 3,835 - - - 8,227 1%

Grand Total $161,480 $132,430 $150,177 $159,384 $130,159 $ 733,630 100%
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2.4. Project Category Analysis

As noted in Chapterll, project phase categoriesrelate to how a
project will be delivered and managed. Categories may be
grouped to align with how the work is to be performed and often
with one vendor contract. The current project categories are
identified below.

S, Study

D I Design

Coereeeen, Construction
CA............ Construction Assistance

DB............. Design and Build

-7

DBA.......... Design Build Assistance
CM........... Construction Management
PM........... Project Management
TBD..........To Be Determined

As shown inTablelll-7 and Table I11-8 below, the majority of the
dollars are allocated to construction and design build. From a
financial standpoint, this increases the validity of the projected
CIP spend once a contract is awded as there are significantly less
dollars assigned to preconstruction activities.
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Table lll-7. Project Category Analysis: Water

&ET AT AEAT EECOOAO AOA ET OET OOATAO T &£ Aiill1AO0O
Category as a
Projected Capital Expenditures Percent of
Total FYs Total
Phase Status FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 FYs 2020-2024
Water
C $ 95976 $ 88,296 $§ 91,685 | % 96,242 | $ 104,106 | § 476,305 56%
CA 325 325 50 - - 700 0%
D 150 200 200 200 200 950 0%
D/CA 7,043 8,926 7,211 4,267 6,566 34,013 4%
DB 28,835 62,631 76,120 62,031 72,894 302,511 35%
GLWA-PM 1,875 1,851 1,556 1,548 2,179 9,009 1%
S 903 450 500 - - 1,853 0%
S/D/CA 5,440 3,594 2,273 1,718 1,921 14,946 2%
TBD 2,700 326 3,000 3,000 3,000 12,026 1%
Grand Total $ 143,247 $166,599 §$ 182595 $ 169,006 $ 190,866 $ 852,313 100%
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'[aple,lll—8;P[oj’egt Categ,ory @nglysi;:WgsEewate[ . . o ) o
&ET AT AEAT ZECOOAO AOA ET OET OOAT AO 1T &£ Ai11AOO | A

Category as a
Projected Capital Expenditures Percent of
Total FYs Total
Phase Status FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 2020-2024 FYs2020-2024
Wastewater
C $ 109,673 $ 78,201 $ 111,198 | § 126,911  $ 98,102 $§ 524,085 71%
CA 264 99 363 0%
CM 155 - - - - 155 0%
D 1,500 1,000 - - - 2,500 0%
D/CA 1,644 1,630 420 350 90 4,134 1%
DB 15,087 16,909 19,000 14,500 16,500 81,996 11%
GLWA-PM 2,387 1,809 1,625 1,526 1,672 9,019 1%
S 2,850 2,250 - - - 5,100 1%
S/D/CA 5,920 5,532 7,434 12,597 12,795 44,278 6%
TBD 22,000 25,000 10,500 3,500 1,000 62,000 8%
Grand Total $ 161,480 $132,430 $ 150,177 $ 159,384 §$ 130,159 § 733,630 100%
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V.
SECTION 1

CIP SUMMARY
PROJECT UPDATES

Many projects have changed status since the last CIP update.
These projects are shown in the following tables.

Table IV-1. New Projects Added to the CIP

111009

112005

112006

114016

114017
115005
122017

132025

216008

Lake Huron Water Treatment Plant, Two New High
Lift Pumps, Water Production Flow Meter, and

Select Yard Piping Improvements

Northeast Water Treatment Plant- Replacement of

Covers for Process Water Conduits

Northeast Water Treatment Plant Flocculator

Replacements

Springwells Water Treatment Plant 1958 Settled
Water Conduits Concrete Pavement Replacement
Springwells Water Treatment Plant Flocculator

Drive Replacement

WWP WTP Building Ventilation Improvements
7 Mile/Nevada Transmission Main Rehab and

Carrie/Nevada Flow Control Station
Northwest Booster Station Yard Piping
Improvements

Rehabilitation of Screened Final Effluent (SFE)

Pump Station

Active

Future
Planned

Active

Future
Planned
Future
Planned
Active
Future
Planned
Future
Planned

Active

Table IV-2. Projects Progressed to Active Status

111004

114005

114008

122005

LH WTP Electrical Tunnel Rehabilitation

SPW WTP Administration Building
Improvements & Underground Fire
Protection Loop

SPW WTP 1930 SedimentatioBasin Sluice
Gates, Guides & Hoists Improvements
Schoolcraft Road Water Transmission Main
Replacement

Future
Planned

Future
Planned

Future
Planned
Future
Planned

Active

Active

Active

Active

V-1

122006

122011

132007

170600

170900
171500
211008

212004

214001

216004

216007

222004

260500

Wick Road Water Transmission Main
Construction

Park-Merriman Water Transmission Main
Construction

Imlay Pumping Station- Energy
Management: Freeze Protection Pump
Installation

Water Transmission Main Asset Assessmen
Program

Suburban Water Meter Pit Rehabilitation anc
Meter Replacement

Roof Replacement Various Water Facilities
WRRF Rehabilitation of Ferric Chloride Feec
System in PSL and Complex B Sludge Lines
WRRF Chlorination and Dechlorination
Process Equipment Improvements

WRRF Relocation of Industrial Waste Contrc
Division and Analytical Laboratory
Operations

Rehabilitation of Various Sampling Sites and
PS#2 Ferric Chloride System at WRRF
DTE Primary Electric 3rd Feed Supply to
WRRF

Collection System Infrastructure
Improvements

CSO OutfalRehabilitation

Future
Planned
Future
Planned

Future
Planned

Future
Planned
Future
Planned
New
Future
Planned
Future
Planned

Future
Planned

Future
Planned
Future
Planned
Future
Planned
Future
Planned

Active

Active

Active

Active

Active
Active

Active

Active

Active

Active

Active

Active

Active

Table IV-3. Projects Progressed to Pending Closeout Status

122010

132004

Water Main Replacement within the City of
Detroit - Joy Rd fromGreenfield to Schaefer
and Davison Ave from Lindwood to Livernois
North Service Center Pumping Station
Hydraulic Surge Control

Active

Active

Pending
Closeout

Pending
Closeout
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380500

380900

122010

Wastewater General Engineering Services ¢
an Asneeded Basis

General Engineering Services

Water Main Replacement within the City of
Detroit - Joy Rd from Greenfield to Schaefer
and Davison Ave from Lindwood to Livernois

Active

Active

Active

Pending
Closeout
Pending
Closeout

Pending
Closeout

Table IV-4. Projects Progressing to Closed Status

116003

122014

122015

161001

170700

212001

212002

212005

213001

213003

213004

216001

Genesee and Lapeer County Transmission
System Improvements

Romulus 48inch Water Main Installation

30" Water main Replacement Water main
Replacement Under Jefferson & Rouge Rive

Water Master Plan Update

Reservoirs Inspection, Repair and
Rehabilitation Program

WRRF Returned Activated Sludge (RAS)
Pumps, Influent Mixed Liquor System and
Motor Control Centers (MCC) Improvements
for Secondary Clarifiers

WRRF Study, Design, & Construction
Management Services for Modified Detroit
River Outfall No. 2

WRRF Rouge River Outfall No. 2 (RRD)
Segment 1

WRRF Replacement of Belt Filter Presses fc
Complex | and Upper Level Complex Il
WRRF Sewage Sludge Incinerator Air Qualit
Improvements

WRRF Biosolids Dryer Facility

Underground Electrical Duct Bank Repair
and EB1, EB2 and EB10 Primary Power
Service Improvements

Active

Pending
Closeout
Pending
Closeout
Pending
Closeout
Pending
Closeout

Pending
Closeout

Pending
Closeout

Pending
Closeout
Pending
Closeout
Pending
Closeout
Pending
Closeout

Pending
Closeout

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

V-2

216002

361001

361002

361003

Plant-wide Fire Alarm Systems Upgrade/

Integration and Fire Protection PG| Closed
Closeout
Improvements
Consolidated Process Control System Pending
Closed
Upgrades Closeout
DataCenter Reliability/Availability Pending
Closed
Improvements Closeout
SCADA Radio Network Upgrade Pending Closed
Closeout

SECTION 2 HIGHLIGHTS

2.1.
11 A

Possible Innovative Projects
I £ OEA
high quality through innovation. In order to ensure CIP projects

OAAO , AEAO 7A0AO

are being considered for new and innovative technologieduring
the project review process, projects that may be considedefor

innovative technologies, practices or procedures were identified

by the GLWAEnNergy, Research & Innovatiogroup. The following
projects will be further evaluated for innovative opportunities
during scope developmeniprocess:

111001

132007

132022

170600
211006

211007

211008

211009

Table IV-5. Innovation Projects

Lake Huron Water Treatment Plant, LowLift, High Lift and Filter
Backwash Pumping System Improvements

Imlay Pumping Station- Energy Management: Freeze Protectior
Pump Installation

Joy Road Booster Pumping Station, Reservoir Pumping Syste
Improvements

Water Transmission Main Asset Assessment Program

WRRF PS No. 1 Improvements

WRRF PS #2 Bar Racks Replacements and Grit Collection Sys!
Improvements

WRRF Rehabilitation of Ferric Chloride Feed System in RSand
Complex B Sludge Lines

WRRF Rehabilitation of the Circular Primary Clarifier Scun
Removal System

I OOET C
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WRRF Chlorination and Dechlorination Process Equipmen

212004

Improvements
212008 WRRF Rehabilitation of Intermediate Lift Pumps (ILPs)
213005 WRRF Complex I Incinerators Decommissioning and Reusability
213008 WRRF Rehabilitation of the Ash Handling Systems
216004 Rehabilitation of Various Sampling Sites and PS#=2rric Chloride

System at WRRF

Assessment and Rehabilitation of WRRF yard piping an
216006 L

underground utilities
216008 Rehabilitation of Screened Final Effluent (SFE) Pump Station
222003  North Interceptor East Arm (NIEA) Evaluation and Rehabilitation
232003  Northeast Pumping Station

Roofing Systems Replacement at Water Plants and Booster Pur
331001 .

Stations

Roofing Systems Replacement at GLWA WRRF, CSO Reten
331002 Treatment Basins (RTB) and Screening Disinfection Facilitie

(SDF)

2.2. Master Plan Right-Sizing Projects

Based upon the recent completion and acceptance of the
Comprehensive Water Master Plan, many water projects are being
considered with reduced capital investment in order to reduce the
rated capacity to master plan identified levés based upon current
population and water usage.The following projects have capital
expenditure avoidance based upon water master planning efforts
to right-sizing the system for current needs:

Table IV-6 . Master Plan Right-Sizing Projects

Lake Huron Water Treatment Plant, LowLift, High Lift and Filter

111001 Backwash Pumping System Improvements
Southwest Water Treatment Plant, HighLift Pump Discharge
113002
Valve Actuators Replacement
113003 Southwest Water Treatment Plant, Lowand High-Lift Pumping
Station, Flocculation and Filtration System Improvements
Springwells Water Treatment Plant, Lowlift and High-Lift
114002 ! .
Pumping Station Improvements
114009 SPW WTP Service Area Redundancy Syud

V-3

Springwells Water Treatment Plant, Reservoir Fill Line

114013

Improvements

Water Works Park Water Treatment Plant Yard Piping, Valves an
115001 .

Venturi Meters Replacement
122003  WWP to NE Transmission Main
122007 Newburgh Road Water TransmissioMain

7 Mile/Nevada Transmission Main Rehab and Carrie/Nevad:
122017 .

Flow Control Station

Imlay Pumping Station- Energy Management: Freeze Protectior
132007 :

Pump Installation
132025  Northwest Booster Station Yard Piping Improvements
216008 Rehabilitation of Screened Final Effluent (SFE) Pump Station

2.3. Redundancy & Reliability Projects

Finally, redundancy and reliability in the transmission system and
wastewater facilities is of high importance to GLWA. The
following projects will enhance the redundancy and/or reliability
within the water transmission system or within the wastewater
system:

Table IV-7 . Redundancy & Reliability Projects

Lake Huron Water Treatment Plant, LowLift, High Lift and Filter

111001 Backwash Pumping System Improvements

Lake Huron Water TreatmentPlant, Two New HighLift Pumps,
111009 Water Production Flow Meter, and Select Yard Piping

Improvements
114009 SPW WTP Service Area Redundancy Study

Springwells Water Treatment Plant, Reservoir Fill Line
114013

Improvements

Water Works Park Water Treatnent Plant Yard Piping, Valves anc
115001 )

Venturi Meters Replacement

Parallel 42-Inch Main in 24 Mile Road from Rochester Station tc
122001

Romeo Plank Road
122003 WWP to NE Transmission Main

96-inch Main Relocation, Isolation Valves Installations, anew
122004 .

Parallel Main
122005 Schoolcraft Road Water Transmission Main Replacement
122006  Wick Road Water Transmission Main Construction
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122007
122009

122010

122011
122012
122013
122016

122017

132003

132007
132016
132017
132018
132019

132022

132025
170400

170500

170800

211001
211002
211004

211005
211006

211007

211008

Newburgh Road Water Transmission Main

Water System Improvements in Joy Road from Southfield Road
Trinity

Water Main Replacement within the City of Detroit Joy Rd from
Greenfield to Schaefer and Davison Ave from Lindwood t
Livernois

Park-Merriman Water Transmission Main Construction

36-inch Water Main in Telegraph Road

14 Mile Transmission Main Loop

Downriver Transmission Main Loop

7 Mile/Nevada Transmission Main Rehab and Carrie/Nevad:
Flow Control Station

West Service Center Pumping Station, Isolation Gate Valves f{
Line Pumps

Imlay Pumping Station- Energy Management: Freeze Protectior
Pump Installation

North Service Center Pumping Station Improvements

North Service Center Booster Pump Station On-Site & OffSite
Yard Piping & Valve Replacement

Schoolcaft Booster Pumping Station Improvements

Wick Road Booster Pumping Station Switchgear, Control Valves
and Hydropneumatic Tank Replacement

Joy Road Booster Pumping Station, Reservoir Pumping Syste
Improvements

Northwest Booster Station Yard Piping Improvements

Water Transmission Improvement Program

Transmission System Valve Rehabilitation and Replacemer
Program

SystemWide Finished Water Reservoir Inspection, Design an
Rehabilitation

WRRF Rehabilitation of Primary Clarifiers Rectangular Tanks,
Drain Lines, Electrical/Mechanical Building and Pipe Gallery
WRRF PS No. 2 Pumping Improvemert®hase 1

WRRF PS #1 Rack & Grit and MPI Sampling Station
Improvements

WRRF P®o. 2 Improvements Phase |l

WRRF PS No. 1 Improvements

WRRF PS #2 Bar Racks Replacements and Grit Collection Sys!
Improvements

WRRF Rehabilitation of Ferric Chloride Feed System in RSand
Complex B Sludge Lines

V-4

211009
212003
212004

212006
212007
212008
213002
213005

213006

213007
213008
214001

216004

216006
216007
222001

222002
222003
232001
232002
232003

260100

260200
260500
260600
331002

381000

WRRF Rehabilitation of the Circular Primary Clarifier Scum
Removal System

WRRF Aeration System Improvements

WRRF Chlorination and Dechlorination Process Equipmen
Improvements

WRRF Rouge River Outfall (RRO) Disinfection (Alternative)
WRRF Rehabilitation of the Secondary Clarifiers

WRRF Rehabilitation of Intermediate Lift Pumps (ILPs)

WRRF Rehabilitation of Central Offload Facility

WRRF Complex | Incinerators Decommissioning and Reusability
WRRF Improvements to Sludge Feed Pumps at Dewaterin
Facilities

WRRF Modification to Incinerator Sludge Feed Systems i
Complex-II

WRRF Rehabilitation of the Ash Handling Systems

WRRF Relocation of Industrial Waste Control Division ant
Analytical Laboratory Operations

Rehabilitation of Various Sampling Sites and PS#2 Ferric Chloric
System at WRRF

Assessment and Rehabilitation of WRRF yard piping an
underground utilities

DTE Primary Electric 3rd Feed Supply to WIRF

Oakwood District Intercommunity Relief Sewer Modification at
Oakwood District

Detroit River Interceptor (DRI) Evaluation and Rehabilitation
North Interceptor East Arm (NIEA) Evaluation and Rehabilitation
Fairview Pumping Station - Replace Four Sanitary Pumps

Freud & Conner Creek Pump Station Improvements

Northeast Pumping Station

WRRF, Lift Station and Wastewater Collection System Structure
Allowance

Sewer and Interceptor RehabilitationProgram

CSO Outfall Rehabilitation

CSO FACILITIES IMPROVEMENT PROGRAM

Roofing Systems Replacement at GLWA WRRF, CSO Reter
Treatment Basins (RTB) and Screening Disinfection Facilitie
(SDF)

Energy Management: Electridletering Improvement Program
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2.4. Northeast Water Treatment Plant Repurposing

Related Projects

The 2015 Comprehensive Water Master Plan has identifietthe
ability to reduce the number of water treatment facilities in full
operation at GLWA. Initially, forlong-term capital expenditure
avoidance, the plan has identified the repurposing of the
Northeast Water Treatment Plant. In order to repurpose this
facility into a reservoir and pump station, several capital projects
are necessary to achieve the savingsedtified in the master plan.
The following projects are associated with the repurposing of the
Northeast Water Treatment Plant:

Table IV-8 . Northeast Water Treatment Plant Repurposing
Related Projects

114013 Springwells Water Treatment Plant, Reservoir Fill Line
Improvements
Water Works Park Water Treatment Plant Yard Piping, Valves an
115001 .
Venturi Meters Replacement
Pennsylvania, Springwells and Northeast Raw Water Suppl
116002
Tunnel Improvements
122003 WWP to NE Transmission Main
West Service Center Pumping Station Reservoir, Reservoir
132010 . e
Pumping, and Division Valve Upgrades
132025  Northwest Booster Station Yard Piping Improvements
2.5. Projects by Jurisdiction

Projects are listedbelow under the jurisdiction of the physical
location of the project Because many projects are planned for
multiple facilities within multiple jurisdictions, many of these

projectsAOA EAAT OEZAEAA AO O- Ol @geEadI A

spatial view and understanding of these project locations,

approximately one month after the CIP has been officially adopted
by the Board, these projects and the associated BCE information
will be shown in the CIP Viewer located within the WAMR and

GDRS®/1ember PartnerOutreach Portals.

V-5

Table IV-9. Projects by Physical Jurisdiction

City of Detroit

112002 115005 211001
112003 116002 211002
112005 122003 211004
112006 122009 211005
115001 122010 211006
115002 122017 211007
115003 132009 211008
115004 132025 211009
Lapeer County

132007 132021

Macomb County

122001

Oakland County

122013 132004 132014
132003 132010 132016
Saint Clair County

111001 111004 111006
111002 111005 111007
Wayne County - Outside Detroit
113001 114001 114008
113002 114002 114009
113003 114004 114010
113004 114005 114011
113006 114006 114012
113007 114007 114013
Multiple Counties

114003 170300 171400
122002 170400 171500
122004 B785Q06 222001
132008 170600 222003
170100 170800 222004
170200 170900 260100

212003
212004
212006
212007
212008
213002
213005
213006

132017
132020

111008
111009

114015
114016
114017
122005
122006
122007

260200
260500
260508 E
331001
331002
351001

213007
213008
214001
216004
216006
216007
216008
222002

122011
122012
122016
132001
132002
132006

380400
380500
380600
380700
380800
380900

232001
232002
232003

132012
132015
132018
132019
132022

381000

" Ol
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Great Lakes Water Authority

SECTION 3 5-YEAR CIP SUMMARY TABLES
The Great Lakes Water Authority2020-2024 Capital Improvement Plan overall summary tables can be sedrelow. Please note that
projected expenses and project categories shown in Table-[R/ Centralized Services are also included in Table-B/ Water CIP Categories

and Table IV6. Wastewater CIP Catgories.

Table IV-10. Water CIP Categories
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Category
Water
Treatment Plants & Facilities

Lake Huron 111 $ 3,102 $5071 $23602] $19,641 $13,532 $4,450 $10,000f $33,057| $71,225| $112,455
Northeast 112 473 892 1,725 2,003 3 - - 62,234 3,731 67,330
Southwest 113 447 1,476 3,256 1,145 6 - - 192,654 4,407| 198,984
Springwells 114 98,407 24,979 17,841 26,819 31,512 17,645 26,221 157,347 120,038 400,771
Water Works Park 115 3,649 5,364 20,040 21,241 17,983 - - - 59,264 68,277
General Purpose 116 2,178 7,513 5,467 5,467 5,467 3,998 20,399 30,090

Treatment Plants & Facilities Total 108,256 45,295 71,931 76,316 68,503 26,093 36,221 445,292 279,064 877,907
Field Services

General Purpose 121 - - - - - - - - - -
Transmission System 122 48,006 5,534 38,824 53,831 62,735 93,464 95,528 89,455| 344,382| 487,377
Field Services Total 48,006 5,534 38,824 53,831 62,735 93,464 95,528 89,455 | 344,382 | 487,377
SCC
General Purpose 131 - - - - - - - R R R
Pump Station/Reservoir | 132 1,570 2,262 6,824 12,609 27,242 23,629 30,799 48,821 101,103 153,756
SCC Total 1,570 2,262 6,824 12,609 27,242 23,629 30,799 48,821 | 101,103 153,756
Water Quality
GeneralPurpose | 141 - - - - R R - - - -
Water Quality Total - - - - - - . - - -
Metering
General Purpose | 151 - - - - - R - - - -

Metering Total - - - = = - - -

General Purpose

General Purpose | 161 - - - - ; ; ; - - -
General Purpose Total - - = - - - -
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DESCRIPTIONS

Category
Programs
Programs | 170 $11,650 $14,691| $25418 $23,618] $23,740] $24,195 $26,493| $210,679| $123,464| $ 360,484
Programs Total 11,650 14,691 25,418 23,618 23,740 24,195 26,493 210,679 123,464 360,484
Water Total 169,482 67,782 142,997 166,374 182,220 167,381 189,041 794,247 848,013 | 1,879,524
Water Central Services
Information Technology 31X - - - - - - - - - -
Fleet 32X - - - - - - - - - -
Facilities 33X - - - 225 375 1,625 1,825 1,375 4,050 5,425
Security 34X - - - - - - - - - -
Energy Management 35X - 250 250 - - - - - 250 500
Engineering 36X - - - - - - - - - -
General Purpose 371 - - - - - - - - - -
Programs 38XX 1 714 - - - - - 2,500 - 3,215
Water Central Services Total 1 964 250 225 375 1,625 1,825 3,875 4,300 9,140
and Tota 69,48 638,746 4 4 66,599 8 9 69,006 90,866 08 8 888,664
Table IV-11. Wastewater CIP Categories.
&ET AT AEAT ZECOOAO AOA ET OET OOCAT AO T E
S Sy e
E S 3
T o 9
c N Qo o
= S a
Wastewater
WRRF
Primary Treatment 211 $49,937 $24,341 $15,095 $13,153 $13,393 $20,524 $22,042 $11,093 $84,207 $ 169,578
Secondary Treatment & Disinfectior 212 38,409 22,804 8,248 3,161 10,131 14,603 12,378 35,925 48,521 145,659
Residuals Management 213 1,901 11,363 16,518 7,716 5,525 9,598 3,550 6,740 42,907 62,911
IwC 214 573 2,828 7,567 - - - - - 7,567 10,968
CSO RTB & SDF 215 - - - - - - - - - -
General Purpose 216 1,023 2,717 5,625 9,239 3,849 4,500 3,500 7,423 26,713 37,876
WRRF Total 91,843/ 64,053| 53,053| 33,269 32,898 49,225 41,470 61,181 209,915 426,992
Field Services
General Purpose 221 ‘ -‘ -‘ -‘ - - - - - - -
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Interceptors 222 2,647 10,943 28,500 28,014 19,800 16,077 19,077 79,077 111,468 204,135
Field Services Total 2,647 10,943 28,500 28,014 19,800 16,077 19,077 79,077 111,468 204,135
SCC
General Purpose 231 - - - - - - - - - -
Pumping Stations 232 6,661 8,984 42,029 28,405 60,514 52,514 25,007 257/ 208,469 224,371
In System Devices 233 - - - - - - - - - -
SCC Total 6,661 8,984, 42,029 28,405 60,514 52,514 25,007 257| 208,469 224,371
Metering
General Purpose 241 - - - - - - - - - -
Metering Total - - - - - - - - - -
General Purpose
General Purpose 251 - - - - - - - - - -
General Purpose Total - - - - - - - - - -
Programs
Programs 260 35,983 22,151 36,806 38,600 32,851 41,527 44,563 126,500 194,347 378,981
Programs Total 35,983 22,151 36,806/ 38,6000 32,851 41,527  44,563| 126,500 194,347 378,981
Wastewater Total 137,134 106,131 160,388 128,288 146,063 159,343 130,117 267,015 724,199 1,234,479
Wastewater Central Services
Information Technology 31X - - - - - - - - - -
Fleet 32X - - - - - - - - - -
33X -
Facilities 278 1,092 4,142 4,114 41 42 - 9,431 9,709
Security 34X - - - - - - - - - -
Energy Management 35X - - - - - - - - - -
Engineering 36X - - - - - - - - - -
General Purpose 37X - - - - - - - - - -
Programs 38XX 1 - - - - - - 2,500 - 2,501
Central Services Total 1 278 1,092 4,142 4,114 41 42 2,500 9,431 12,210

150,177 159,384 130,159

269,515

733,630

Grand Total

137,135 106,409 161,480 132,430
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Great Lakes Water.

Table IV-12. Centralized Services Categories

Please note that these project categories and projected expenses also appear in Water and Wastewater tables, Takeahd 146,
respectively.Financial figures are in thousands oAl | | AOO | Aphnnmmto0Q38

ctual Thru

Category
Information Technology 31X
Water $ $ $ $ $ $ $ $ $ $

Wastewater - - - - -

Fleet 32X

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

Facilities 33X
Water - - - 225 375 1,625 1,825 1,375 4,050 5,425

Wastewater - 278 1,092 4,142 4,114 41 42 9,431 9,709

Security 34X
Water - - - - - - - - - -
Wastewater

Energy Management

Water
Wastewater

Engineering

Water
Wastewater - - - - - - -

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

Programs 38XX
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Category
Water
Wastewater

Grand Total 1,867 6,375 13,731 21,350
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V. PROJECT PRIORITIZATION AND RISK EVALUATION

New and Future Plannedwater and wastewater projects were Table V-1. Project Prioritization
prlc_)rltlz_ed based upon e_|ght _crlterla. The criteria and their No. Weight Criteria Risk Factor
weighting factors are identified inTable V-1.

0 - o
Figure I-1and Figure I-2 display the distribution of project risk in 1 12% Condition Probability
terms of Probability and Consequence. Forhe Probability of 5 15% Performance (Service Probabilit
Failure coordinate on theplot, an equally weighted average was 0 Level/Reliability) y
taken of the scores for the Condition, Performance, and O&M Requlator
criteria. For the Consequence of Failure coordinate, the 3 18% (Engvironméntal /Legal) Consequence
Regulatory, Public Health & Safety, Public Benefit, Finaial, and 9
Efficiency & Innovation criteria were averaged.These pbts 4 11% O&M Probability
provide the reader a better understanding of which function 0 .
(probability or consequence of failure) of the overall risk is 5 17% Public Health & Safety Consequence
driving the need for the project. 6 8% Public Benefit Consequence
In addition, the following pages provide the detailed prioritization 7 10% Financial Consequence
f each project dt ther al ith the individual - :
of each project compared to one another along wi e individua 3 9% Efficiency & Innovation Consequence

score by Project Manager and by the Review Committee.
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Great Lakes Water Authority

SECTION 2 PROJECT MANAGER CRITERIA SCORES: WATER

Rank CIPNo. Title
1 111001 | LHWTP, LowLift, High Lift & Filter Backwash Pumping System Im$ 111001
2 113003 | SWWTP, Low & High-Lift PS Flocculation andFiltration System8 113003
3 132025 | NW BPSvard Piping Improvements 132025
4 114010 | SPWTP, Yard Piping and HigkL.ift Header Improvements 114010
5 132012 | Ypsilanti Booster Pumping Station Improvements 132012
6 112005 | NortheastWTP- Replacement of Covers for Process Water Conduits 112005
7 331001 | Roofing Systems Replacement at Water Plants aB&®S 331001
8 122013 | 14 Mile Transmission Main Loop 122013 BRC Score
9 122016 | Downriver Transmission Main Loop 122016 PM Score
10 132016 | North Service Center Pumping Station Improvements 132016
11 132021 | Imlay BPS- Replace Pumps, Motors, VFDs, and HVAC System 132021
12 132017 | NSCBPS- OnSite & OffSite Yard Piping & Valve Replacement 132017
13 122007 | Newburgh Road Water Transmission Main 122007
14 132014 | Adams Road Booster Pumping Station Improvements 132014
15 132015 | Newburgh RoadBooster Pumping Station Improvements 132015
16 132020 | Franklin BPS- Isolation Gate Valves & Electrical Actuator Improve 132020
17 132019 | Wick RoadBPS- Switchgear, Control Valves and Hydropneumati: 132019
18 132022 | Joy RoadBPS Reservoir Pumping System Improvements 132022
19 132018 | Schoolcraft Booster Pumping Station Improvements 132018
20 132010 | WSC PSReservoir, Reservoir Pumping, and Division Valve Upgrades 132010
21 112003 | Northeast WTP High-Lift Pumping Station Electrical Improvements 112003
22 114017 | Springwells WTP Flocculator Drive Replacement 114017
23 113006 | SouthwestWTP Chlorine Scrubber, Raw Water Screens & Relatd 113006
24 114007 | SpringwellsWTP, Powdered Activated Carbon System Improvements 114007
25 122017 | 7 Mile/Nevada TM Rehab and Carrie/Nevada Flow Control Station 122017
26 111008 | LHWTP, Architectural Programming for Lab& Admin Bldg Improve8 111008
27 114016 | SPWTP1958 Settled Water Conduits Concrete PavemeRfplcmt. 114016
28 113007 | SouthwestWTP Architectural and Building Mechanical Improvements 113007
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Great Lakes Water Authority

SECTION 3 PROJECT MANAGER CRITERIA SCORES: WATER

Rank ‘ CIP No. 3 4 5 6 7 8 1 2 3|4 5 6 7

LHWTP, LoweLift, High Lift & Filter Backwash Pumping SystemIm® |5 |5 |3 |3 |1 |14 [ 4| 646 [5[5[1[5[2[5]4]4 8
2 113003 | SWWTP, Low & High-Lift PS Flocculation andFiltration System8 4|53 (4|4 |2|1|2| 666 |4 |4 |3 |4|4|2]|3]|2 8.8
3 132025 | NW BPSyard Piping Improvements 4 1411|214 |4)|4 546 |4 (2 |2|2|5|5|3]|3 4.4
4 114010 | SPWTP, Yard Piping and HigkLift Header Improvements 5/2|4|1|2|3|2|2)| 538 |5|5|2|3|2|2]3]3 12
5 132012 | Ypsilanti Booster Pumping Station Improvements 5(5|3|4|2|2|5]|3 72 5/4|1|4|3|2)|3]|3 12
6 112005 | NortheastWTP- Replacement of Covers for Process Water Conduits | 5 | 5 | 2 | 2 | 5 |2 | 3 | 4 72 5(5|3|1|4|1]|2]|1 12
7 331001 | Roofing Systems Replacement at Water Plants aB&#S 5|34 (5|3 |2|4]2 714 |5 (5|3|5|2|1|1]|1 3.2
8 122013 | 14 Mile Transmission Main Loop 1(/5|2|4|4|5|1|2| 606 |1|5|2|3|4|5|1]2 3.6
9 122016 | Downriver Transmission Main Loop 152443 |1]|2 574 |1 (5|2 |3 |4 |5|1]|2 2
10 132016 | North Service Center Pumping Station Improvements 4|13|1(4|2|2|3|4| 6542 |4 |3 |2|3|3|4|1]|4 9
11 132021 | Imlay BPS- Replace Pumps, Motors, VFDs, and HVAC System 314|112 (3|1|1|1]3 418 (4|3 |23 |3|4|1]|4 7.2
12 132017 | NSCBPS- On-Site & OffSite Yard Piping & Valve Replacement 5|51 (5|1 |2|2]2 558 |4 (5|14 |33 |21 12
13 122007 | Newburgh Road Water Transmission Main 1(5|1|4|2|3|5|4| 586 |1|4|1|4|3|3|4]|4 7.2
14 132014 | Adams Road Booster Pumping Station Improvements 4 142|412 |4|3]|4 64 4 13|12|3|3[3|1]|4 7.2
15 132015 | Newburgh Road Booster Pumping Station Improvements 4|14 |1(4|2|2|3|4| 6572 |4|3|2|3|3|3|1]|4 2
16 132020 | Franklin BPS- Isolation Gate Valves & Electrical Actuator Improvg 414|142 |3|3]|3 57 4 13|12|3|3|3|1]|4 10.2
17 132019 | Wick RoadBPS- Switchgear, Control Valves and Hydropneumati: 4141142 |3|2]|3 55 4132|333 |1|4 4
18 132022 | Joy RoadBBPS Reservoir Pumping System Improvements 5(4|11|4|1|2|3]|3 544 |4 |13 |2 (333|114 2
19 132018 | Schoolcraft Booster Pumping Statiommprovements 414|151 |1|2|4| 524 |4 |3|2|3|3|3|1]|4 9
20 132010 | WSC PSReservoir, Reservoir Pumping, and Division Valve Upgrades 3 | 4 | 1 | 4 | 3 |2 | 2 | 2 526 |3 |4 |1|4 |1 |5|1]|5 3.6
21 112003 | NortheastWTP High-Lift Pumping Station Electrical Improvements 4|14 |1(4|2|2|2|3| 6534 |4|3|1|4|1|2|3]|4 7.2
22 114017 | Springwells WTPFlocculator Drive Replacement 332|212 |2|3)| 438 4|2 |2 |3 |2|2]|]2]2 3.4
23 113006 | SouthwestWTP Chlorine Scrubber, Raw Water Screens & Relatd 331|251 |1|1)| 466 (3|3 |12 |5]|]1]1]1 17
24 114007 | Springwells WTP, Powdered Activated Carbon System Improvements| 3 | 2 | 3 |4 |2 |2 | 1| 1| 466 |3 |2 |3 |4 |2 |2 |1|1 7.2
25 122017 | 7 Mile/Nevada TM Rehab and Carrie/Nevada Flow Control Station 15|12 |4|4]|2]|2 53 1 (41|11 |44 |11 13.6
26 111008 | LHWTP, Architectural Programming for Lab& Admin BldgIlmprove8 | 4 | 3 | 2 |1 |2 |2 |1 |4 | 472 |4 |2 |2 |1|2|2|1]|2 9
27 114016 | SPWTP 1958 Settled Water Conduits Concrete PavemeR{plcmt. 413 (1|2|2|1]1)|2 406 (4|3 |11 |2|1|1]|1 4.4
28 113007 | SouthwestWTP Architectural and Building Mechanical Improvements| 4 | 3 | 1 | 3 |2 |1 |2 |3 | 466 |3 |2 |1 |3|1|1|2]|2 5.4
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CIP No.
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VII TEN-YEAR
OUTLOOK

VIII PROJECT
DESCRIPTIONS

IX GLOSSARY

1 232003 | Northeast Pumping Station 232003
2 216006 | Assessment & Rehab of WRRF yard piping andderground utilities 216006
3 211006 | WRRF PS No. 1 Improvements 211006
4 212008 | WRRF Rehabilitation of Intermediate Lift Pumps (ILPs) 212008
5 211005 | WRRF PS No. 2 Improvements Phase I 211005
6 213006 | WRRF Improvements to Sludge Feed Pumps at Dewatering Facilities 213006
7 222003 | North Interceptor East Arm (NIEA) Evaluation and Rehabilitation 222003
8 211007 | 722& 03 MN¢ "AO 2AAEO 2ADPI AAAT AT 00219007 ¢
9 213008 | WRRF Rehabilitation of the Ash Handling Systems 213008
10 212007 | WRRF Rehabilitation of the Secondary Clarifiers 212007
11 211009 | WRRF Rehab of the Circular Primary Clarifier Scum Removal System 211009
12 222001 | Oakwood Dist. Intercom. Relief Sewer Modification at Oakwood Dist. 222001
13 213005 | WRRF Complex | Incinerators Decommissioning and Reusability 213005

V-6
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Great Lakes Water Authority

SECTION 5 PROJECT MANAGER CRITERIA SCORES: WASTEWATER

Rank ‘ CIP No. 2 6 7 8 1 2 3|4 5 6 7
1 232003 | Northeast Pumping Station 5[/3|4|4|3|5|5|4)| 796 5|5|4|4|4|5]|5]4 8.8
2 216006 | Assessment & Rehab of WRRF yard piping and underground utilites| 5 | 4 | 4 | 4 | 4 | 3 | 4| 4| 808 |5|4 |4 |3 |4|4]3]3 12
3 211006 | WRRF PS No. 1 Improvements 5(4|14|4|4|3|4)|4 80.8 5|14|4|4|4|3|2]|3 4.8
4 212008 | WRRF Rehabilitation of Intermediate Lift Pumps (ILPs) 414|513 |3|3[4(3| 746 |4 |4 |53 |3 |3|4]|2 10.2
5 211005 | WRRF PS No. 2 Improvements Phase | 54|43 |4(3|4|4| 786 |5|4|4|3|4|3|2|3]| 144
6 213006 | WRRF Improvements to Sludge Fedélumps at Dewatering Facilites | 3 | 4 | 4 | 3 |3 |3 |2 | 4 664 |3 |4 |4|5|2|2|3]|4 12
7 222003 | North Interceptor East Arm (NIEA) Evaluation and Rehabilitation 5/4|(4|3|3|4|4|2)| 732 |5|4|3|1|3|4]5]1 12
8 211007 | WRRF PS #2 Bar Racks Replaceme#itsrit CollectionSystem) | DO| 4 | 4 | 4 | 4 |3 |2 | 4 | 4 734 | 314|414 (3]3|3|1 8.8
9 213008 | WRRF Rehabilitation of the Ash Handling Systems 414134 |13|2|3]|3 66 4133|431 |3]|1 8.8
10 212007 | WRRF Rehabilitation of the Secondary Clarifiers 4134|133 [3|]1]|1 584 |4 (3|4 |3 |14 |11 9
11 211009 | WRRF Rehatof the Circular Primary Clarifier Scum Removal System | 3 | 3 |3 |2 |2 |2 |3 |3| 528 |3 |3 |3 |2 |2|2|3]3 9
12 | 222001 | Oakwood Dist Intercom. Relief SeweModification at Oakwood Dist. | 1 | 4 |2 |1 |3 | 4|3 |3 | 518 |1 |4 |2 |1[3|4|3]|3]| 102
13 213005 | WRRF Complex Incinerators Decommissioning and Reusability 2313|112 |3)| 384 |2|3|1(3|1|1]2]3 3.6
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VI. PROJECTS BY CATEGORY

SECTION 1  WATER

11 AET AT AEA1l AECOOAO A OAThE ProjebtBiatGs@dlumA showis vihici prdjettAaivej (A9, ¢-iture Rared J 8

(FP),or Pending Closeout (PC)Projects thathave been Reclassified to a different numbeClosed, or Cancelled are not shown in this list; a

list of Closed projects can be found in Chaptdw. For pOT EAAOO ET OEA O#A1 OOAI EUAA 3A00mAYAOS AAC
portions of projects funded by the water budget are included in this sectiariProjects new to the CIP this yearra denoted by bolded CIP

number and title.

Table VI-1. Water CIP Projects: Active, Ranked by 2020-2024 CIP Total

122003 WWP to NE Transmission Main A 2014 1,655 1,121 871 15,786 24,115 29,615 29,994 30,115100,381 133,272 11.8%
96-inch Main Relocation, Isolation Valves Installations, anc

122004 ! A 2016 1,130 837 5000 6,000 26,453 35886 23,453 33,907 96,792 132,666 11.4%
New Parallel Main

114002 SPringwells Water Treatment Plant, Lowtift and High-Lift 564, 498 2607 5985 0302 13,724 13,724 26,145 42,831 68,880 114,816 8.1%
Pumping Stationlmprovements

115001 /Vater Works Park Water Treatment Plant Yard Piping, 5607 gg2 899 17,333 17,333 17,333 ; ; - 51,999 53580 6.1%
Valves and Venturi Meters Replacement

122006 Wick Road Water Transmission Main Construction A 2016 126 1,370 18,028 12,334 60 - - - 30,422 31,918 3.6%
Lake Huron Water Treatment Plant, Two New High -Lift

111009 Pumps, Water Production Flow Meter, and Select Yard A 2018 - 16 9,030 10,030 7,030 - - - 26,090 26,106 3.1%
Piping Improvements

TRy SRR (AIMENES TR MRl IS REen, PEEEr,  opq s . 482 5128 5211 5182 3,888 5495 33,778 24904 59,164 2.9%
and Rehabilitation

114011 SPringwells Water Treatment Plant Steam, Condensate 5,15 473 3109 5392 7,754 8,261 - - . 21,407 24,989 2.5%
Return, and Compressed Air Piping Improvements

170600 Water Transmission Main Asset Assessment Program A 2017 - 2,500 3,000 4,000 4,000 5,000 5,000 25,000 21,000 48,500 2.5%

116002 Fennsylvania,Springwells and Northeast Raw Water Supply 5015 5178 7513 5467 5467 5467 3,998 ; - 20,399 30,090 2.4%

Tunnel Improvements
170900 gzgfg‘i’::qewnf‘ter e [P (Restetall e el ster A 2014 - 3,000 4,000 4,000 3,997 47100 4200 20,500 20,297 43,797 2.4%

Transmission System Valve Rehabilitation and Replaceme

170500 Program A 2017 3,430 4,000 4,000 3,274 4,000 4,000 4,000 10,000 19,274 36,704 2.3%

122005 Schoolcraft Road Water Transmission Main Replacement A 2016 4 180 8,100 9,145 633 - - - 17,878 18,062 2.1%

114008 SPringwells Water Treatment Plant, 1930 Sedimentation 51, - 442 4153 6,830 5,697 3 - . 16,683 17,125 2.0%
Basin Sluice Gates, Guides & Hoists Improvements

170100 Water Treatment Plant /Pump Station Allowance A 2012 6,635 3,176 3,000 3,000 3,000 3,000 3,000 15,000 15,000 39,811 1.8%
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Lake Huron Water Treatment Plant, Filter Instrumentation

111006 . A 2014 735 55 3,333 3,333 3,333 - - - 9,999 10,789 1.2%
and Raw Water Flow Metering Improvements
170400 Water Transmissionlmprovement Program A 2010 156 1,000 1,500 2,000 2,000 2,000 2,000100,000 9,500 110,656 1.1%
111007 Lake Huron Water Tregtment Plant, Raw Sludge Clarifier A 2016 284 194 4,660 4661 ) ) ) . 9321 9799 1.1%
and Raw Sludge Pumping System Improvements
Springwells Water Treatment Plant, Administration
114005 Building Improvements & Underground Fire Protection A 2014 - 30 413 2,258 3,820 1,604 - - 8,095 8,125 0.9%
Loop
122011 Park-Merriman Water Transmission Main Construction A 2015 156 1,067 4,737 2,237 6 - - - 6,980 8,203 0.8%
170300 Water Treatment Plant Automation Program A 2017 1,377 61 1561 1561 1561 1,514 105 0 6,302 7,740 0.7%
115005 WWP WTP Building Ventilation Improvements A 2018 - 7 507 3,907 650 - - - 5,064 5071 0.6%
171500 RoofReplacement- Various Water Facilities A 2018 50 - 2,657 - - - 2,000 2,000 4,657 6,707 0.5%
111004 -@ke Huron Water Treatment Plant, Electrical Tunnel A 2014 63 384 4.296 6 ) ) ) - 4302 4749 0.5%
Rehabilitation
113002 Southwest Water Treatment PlantHigh-Lift Pump A 2014 249 1157 2,876 1,144 6 : : - 4026 5432 05%

Discharge Valve Actuators Replacement
112006 Northeast Water Treatment Plant Flocculator A 2018 i 3 1356 1,356 3 ) ) - 2715 2718 0.3%
Replacements

Ford Road Pumping StationPressure and Control

132006 A 2014 161 235 2,515 18 - - - - 2,533 2,929 0.3%
Improvements

132007 'Mlay Pumping Station- Energy Management: Freeze 547, 9 14 592 1315 230 - - - 2137 2160 0.3%
Protection Pump Installation

115004 &V;;;S/gorks Park WaterTreatment Plant Chlorine SystemA 2017 2,527 4196 2,047 1 ) ) ) . 2048 8771 0.2%

111002 Lake quon Water Treatment Plant, Miscellaneous A 2014 2020 4422 1882 ) ) ) ) . 1882 8324 0.2%
Mechanical HVAC Improvements

114013 Springwells Water Treatment Plant, Reservoir Fill Line A 2016 332 2,849 1551 ) ) ) ) - 1551 4732 0.2%
Improvements
As Needed Construction Materials, Environmental Media

170200 and Special Testing Services, Construction Inspection, aniA 2014 2 472 572 572 - - - - 1,144 1,618 0.1%
Other Technical Services

132003 Wes_t Service Center Pumping Station, Isolation Gate Valv‘A 2014 138 1,186 490 ) ) ) ) ) 490 1,814 0.1%
for Line Pumps

113004 Sout'h_we'st Water Treatment Plant, Raw Water Sampling A 2014 198 319 380 1 ) ) ) ) 381 898  0.0%
Modifications

351001 Water Facility Lighting Renovations A 2017 - 250 250 - - - - - 250 500 0.0%

112002 No_rtheast Wate'r'Trc_aatment Plant, LowLift Pumping Plant A 2014 473 889 203 ) ) ) ) ) 203 1,565 0.0%
Caisson Rehabilitation

115003 Water Works Park Water Treatment Plant ComprehensweA 2014 2440 262 153 ) ) ) ) _ 153 855  0.0%

Condition Assessment
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Projected Expenditures

Percent of
WI/S CIP

%)
2
[o58
o
n
=
=}
2
S
2
o

Year Added
Lifetime Actual
Thru FY 2018
(unaudited)

FY 2019
FY 2025 &
2020-2024
CIP Total
Project Total

Water Production Flow Metering Improvements at

114003 Northeast, Southwest and Springwells Water Treatment A 2014 3,445 3,561 80 19 - - - - 99 7,105 0.0%
Plants
114006 Sprlpgwgl!s Watgr Treatment Plant Replacement of 1958 A 2014 177 886 61 _ _ _ _ ) 61 1124 0.0%
Rapid Mixing Units
114001 Sprlng\_N_ellg Water Treg@ment Pl_a_n_t, 1958 Filter A 2002 89,310 7,978 ) ) ) ) ) ) 0 97.288  0.0%
Rehabilitation and Auxiliary Facilities Improvements
114012 SPW WTP Water Treatment Plant 1930 Filter Buildingoof , /¢ 1,124 2,788 ) ) ) ) ) ) 0 3912 0.0%
Replacement
Springwells Water Treatment Plant Emergency Grating ) ) ) ) ) ) o
114015 Replacement A 2017 2,737 729 0 3,466 0.0%
132008 Various Pumping Stations Needs Assessment Study A 2014 913 764 - - - - - - 0 1,677 0.0%
380700 As-Needed Geotechnical and Related Engineering ServiceA 2006 - 620 - - - - - - 0 620 0.0%
380600 As-Needed General Engineerin§ervices A 2004 1 94 - - - - - - 0 95 0.0%
380400 ASneeded CIP Implementation Assistance and Related ), ) ) ) ) ) ) ) ) 0 0 00%
Services
Active Water Projects Total 123,888 67,724 137,159 143,855 140,561 108,332 105,392 313,131 635,299 1,140,042 75%

Table VI-2. Water CIP Projects: Pending Closeout, Ranked by Total Cost

Projected Expenditures

0 = 0
5 % 58% 5 ST Sa
7] o < e ITe) e € O
o <C o > o N Dl D o
o - =0 2 o Qo S =
< 8 =3¢ - S0 o=
§ > £FS i® - 5
122001 Parallel 42-Inch Main in 24 Mile Road from Rochester Station to Romeo Plank Road 3 -
122012 36-inch Water Main in Telegraph Road PC 2012 9,418 155 - - - - - - 0 9,573 0.0%
122002 Replacement of Five (5) PRV Pits of Treated Water Transmission System PC 2010 1,844 804 - - - - - - 0 2,648 0.0%
114009 SPW WTP Service Area Redundancy Study PC 2014 311 I - 0 311 0.0%
132004 North Service Center Pumping StationHydraulic Surge Control PC 2014 215 R - 0 215 0.0%
132001 Wick Road Booster Pumping Station Rehabilitation PC 2004 130 3% - - - - - - 0 165 0.0%
122009 Water System Improvements inJoy Road from Southfield Road to Trinity PC 2014 107 - - - - - - - 0 107 0.0%
116003 Genesee and Lapeer County Transmission System Improvements PC 2016 - T T e - 0 0 0.0%
122010 Water M_aln Replacemer]t within the Qlty of _Detr0|t Joy Rd fromGreenfield to Schaefer PC 2014 1 B I e . 0 0 0.0%
and Davison Ave from Lindwood to Livernois
380500 Wastewater General Engineering Services on an-Aseded Basis PC 2004 - I - 0 0 0.0%
380800 Geotechnical and Related Services on &s-Needed Basis PC 2007 - S e 0 0 0.0%
Pending Closeout Water Projects Total 45591994 0 0 0 0 O 0 0 46,585 0.0%

VI-3
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111001

113003
132025
114010
132012
112005

331001

122016
122013
132016

132021

132017

122007
132015
132018
132014

132019

132020

132022

132010

112003

114017

113006

Table VI-3. Water CIP Projects:

Lake Huron Water Treatment Plant, LowLift, High Lift and

Filter Backwash Pumping System Improvements FP
Southwest Water Treatment Plant, Lowand High-Lift Pumping Fp
Station, Flocculation and Filtration System Improvements
Northwest Booster Station Yard Piping Improvements FP
Springwells Water TreatmentPlant, Yard Piping and HigkLift Fp
Header Improvements

Ypsilanti Booster Pumping Station Improvements FP
Northeast Water Treatment Plant - Replacement of Covers Fp
for Process Water Conduits

Roofing Systems Replacement at Water Plants and Booster Fp
Pump Stations

Downriver Transmission Main Loop FP
14 Mile Transmission Main Loop FP
North Service Center Pumpingstation Improvements FP
Imlay Booster Pumping Station Replace Pumps, Motors, VFDEFP
and HVAC System

North Service Center BoostePump Station- On-Site & OffSite Fp
Yard Piping & Valve Replacement

Newburgh Road Water Transmission Main FP
Newburgh Road Booster Pumpingtation Improvements FP
Schoolcraft Booster Pumping Station Improvements FP
Adams Road Booster Pumping Statiolmprovements FP
Wick Road Booster Pumping Station Switchgear, Control Fp
Valves and Hydropneumatic Tank Replacement

Franklin Booster Pumping Station Isolation Gate Valves & Fp

Electrical Actuator Improvements
Joy Road Booster Pumping Station, Reservoir Pumping SystelF
Improvements

West Service Center Pumping StationReservoir, Reservoir

P

Pumping, and Division Valve Upgrades FP
Northeast Water Treatment Plant HighLift Pumping Station Fp
Electrical Improvements

Springwells Water Treatment Plant Flocculator Drive Fp
Replacement

Southwest Water Treatment Plant Chlorine Scrubber, Raw Fp

Water Screens & Related Improvements

Future Planned, Ranked by Prioritization Score

2010

2014
2020
2012
2017
2018

2014

2017
2017
2017

2018

2018
2016

2018
2017

2018

2018

2018

2017

2017

2018

2017

401

585
166

297
751

2,620

VI-4

1,611

50

865
647

225

964
1,315

2,300

621
10

3,169 4,450 10,000

1,700 3,750

72

2,855 4,205 1,319

375 1,625 1,825

3,05110,763 22,122
1,507 13,420 12,000

2,506

2,396
1,958
21

6
6

264

30
2,396
2,048
1,029

1,009

6

7,430 15,570 8,910

10

2,314

6,325
2,103

5,209
2,429
3,048
2,312

4,554

6,103

2,606

32,757

148,286

110,578

1,375

25,433
18,589

10,000

4,311
3,500
2,312

10,109

62,234

7,032

19,631

0
5,500
72
9,829
813

4,050

37,197
28,993
6,331

2,109

5,076

5,239
7,858
7,064
3,362

5,569
0
6,109
37,136
0
2,328

0

52,388

148,286
5,500
110,650
9,861
813

5,425

37,197
54,426
24,920

12,109

5,076

5,239
12,169
10,564

5,674

5,569
10,109
6,109
37,136
62,234
2,328

7,032

2.3%

0.0%
0.6%
0.0%
1.2%
0.1%

0.5%

4.4%
3.4%
0.7%

0.2%

0.6%

0.6%
0.9%
0.8%
0.4%

0.7%

0.0%

0.7%

4.4%

0.0%

0.3%

0.0%

71.6

67.6
63.6
62.2
61.2
61.0

61.0

58.4
58.4
58.2

58.2

57.8

57.0
56.6
56.6
56.6

56.6

56.6

56.6

54.0

50.8

47.0

46.6
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Springwells Water Treatment Plant, Powdered Activated Carb(FP

Year Added

Lifetime Actual

Thru FY 2018
(unaudited)

FY 2020

VIPROJECTS
V PRIORITIZATION
BY CATEGORY

Projected Expenditures

VIITEN-YEAR VIII PROJECT
OUTLOOK DESCRIPTIONS

IX GLOSSARY

FY 2024
FY 2025 &
2020-2024
CIP Total
Project Total
Percent of
WI/S CIP
Prioritization
Score (RC)

114007 2014 - - - - - - - 3,938 0 3,938 0.0% 46.6
System Improvements
7 Mile/Nevada Transmission Main Rehab and
122017 Carrie/Nevada Flow Control Station FP 2020 - - 1,040 6,050 6,910 3,750 2,750 - 20,500 20,500 2.4% 44.0
111008 Lake Huron Water Trea?ment. P'Iant, Architectural ProgrammlnFP 2017 ) _ _ _ ) ) ) 300 0 300 0.0% 40.6
for Laboratory and Admin Building Improvements
114016 SPringwells Water Treatment Plant 1958 Settled Water FP 2018 _ . 206 656 1 ) ) 1 862 862 0.1% 36.6
Conduits Concrete Pavement Replacement
113007 Southwest Water Treatment Plant Architectural and Building -, 5, ) ) ) ) ) ) . 37336 0 37,336 0.0% 36.0
Mechanical Improvements
171400 Energy Management Program at All Water Facilities FP - - - - - - 693 693 4,401 1,386 5,787 0.2% N/A
381000 Energy Management: Electric Metering Improvement ProgranFP 2016 - - - - - - - 2,500 0 2,500 0.0% N/A
Future Planned Water Projects Total 4 28 6,08822,744 42,034 60,674 85,474 484,991 217,014 702,037 25.5%
Table VI-4. Water CIP Projects: Totals
- Projected Expenditures a %)
RPN : . O 3 S
SR B ) o I N ™ N N S =
< N % b N N ] N N 8 t -
] = o o o o o I 13} =
ES N ~ ~ ~ ~ ) ko) o
= 2= > > > > > > S = o
QL c S LL LL LL LL LL LL N = E
e Q o 2
Active Water Projects Total 123,888 67,724 137,159 143,855 140,561 108,332 105,392 313,131 635,299 1,140,042 74.5%
Pending Closeout Water Projects Total 45,591 994 0 0 0 0 0 0 0 46,585 0.0%
Future Planned Water Projects Total 4 28 6,088 22,744 42,034 60,674 85,474 484,991 217,014 702,037 25.5%
Water Projects Total 169,483 68,746 143,247 166,599 182,595 169,006 190,866 798,122 852,313 1,888,664 100.0%
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Theregional water systemdraws its water from the largest fresh
water source in North America, the Great Lakewith Lake Huron
to the north, the Detroit River to the southand Lake St. Clair to the
east.With access to nearly 2 billion gallons of high quality source
water and with three separate intakes, the Authority has highly
reliable and more than sufficient source water for current and
projected demands.

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

Physical Facilities

INTAKE FACILITIES

operation in 1964. This intake supplies raw water to
the SouthwestWater Treatment Plant

WATER TREATMENT PLANTS

Raw water from the intake facilities is treated at theregional
water systemd O
filterin g, bacteria control, and taste and odor controEach 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 significant improvements 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
Michigan Department of Public HealthThe treatment plants are
more particularly described in the following table. A summary of
the treatment plants is shown inTableVI-5 on the following page.

TheWater ystem O OEOAA ET OAEA AAAE] EOEAOLAQA b0 A AL Ind raliichach O A

generally in adequate to good working order and repair.

w The Lake Huron intake, located in Lake Huron,
approximately 5 miles north of Port Huron and 5 miles
into the lake, was placed inoperation in 1974. This
intake supplies raw water through a tunnel to the Lake
Huron Water Treatment Plant

W The Belle Isle intake , located at the eastern end of
Belle Isle where Lake St. Clair flows into the Detroit
River, was placed in operation in 1931This intake
supplies raw water to the Water Works Park,
Springwells and NortheastWater Treatment Plants

() The Fighting Island intake and tunnel, located under
the Detroit River on the Canadian side just west of the
northern end of Fighting Island, was plaed in

VI-6

Plant Placed in Rated Capacity
Operation (MGD)

Lake Huron 1974 400

Southwest 1964 240

Northeast 1956 300
Springwells® 1931/1958 540

Water Works 2003 240

Park

@) A major addition was completed in 1958, doubling the capacity of such water
treatment plant by adding a new reservoir, sedimentation basin and filtration
facility. Filter upgrades at Springwells limit plant capacity to 300 million
gallons per day (MGD) util construction is complete.

x AOAO OOAAOI AT O bl Al O0Oh
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WATER DELIVERY SYSTEM

The Authority operates and maintains a regional water system

consisting of over 800 miles of main including most of the

transmission mains within the City limits and certain

transmission mains throughout the wholesale service area. The
regional water system connects with the transmission and

distribution mains owned and operated by the wholesale
municipal member partnersincluding the City of Detroit.

The transmission system is laid out to provide adequate pressures
that are reinforced by use of booster stations and reservoirs
where necessary. Much of te transmission system is
interconnected and flow of water can be conwlled, particularly

in emergency conditions, to 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 controland 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 staiins

to adjust flows and pressuresto meet the changng demands of
member partner communities.

Regional Water System Master Plan

The Water Master Plan Update was accepted tye GLWABoard
on August 24, 2016. This plan was materially completed in 2015
j OEA O¢mpuv 7A0A0 - AOOAO othidl
closeout in 2016.Member Partnercommunities were engaged in
the preparation of the 2015 Water Master Plan Update. This
DOl OEAAA A
infrastructure  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.

VI-7

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 bwer projections of
population and water volumes.

4EA ¢cmpuv 7AO0AO0 -AOOAO o1 AT 5PAAOA
combined water treatment plant design capacity was estimated to
be over 60 percent greater than the forecasted 26year water
demands. The totalrated 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 therationale to evaluate 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 invgting in
the four remaining water treatment plants.

The 2015 Water Master Plan Update is designed to provide the
Systemwith flexibility to meet multiple growth scenarios and
OACcOl AOi ou AEAT CAO ET OEA A&£EOOOOAN

5 D §0AI© Reuligihdwatertirdatniert PlahticabAcityuith<férecasted

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

AOI AAAO DPAOODPAAOE OAMadied BidnphiEtd contaiRdeveral €245it8) Brbjdctd lated tb B O A

additions and modifications to the existing water transmission
system,a number of which are in the GLWA2020-2024 CIP. An
example of theO B A A hAngi® benefits is an estimated $400
million of capital cost avoidance. In August 2016, the 2015 Water
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Master Plan Update was further updated to decommission and Sewice Contract and 2member partners receive water services
repurpose t,he, N,or';hga_stAWate,r Treatment Plaptprqvi_qle’ anew onanonrcontract l:;asAis\. S o S
OOAIl Ol EOOEI | OUOOAI OAOOGET ¢ OEA OOE#iggl%Q-lf.%l_c\)IVAJvaltepsQr\lr:idBe‘ﬁego OAOOGEAA

area and add enhanced wateBystemredundancy and long term
serviceability to alarge (96 inch) water main through completion
of a repair, relocation and isolation valve installation project for

that water main. N G LWA Water

. . System
Service Area and Member Partners ‘ y

Y,

The Authority currently provides wholesale water services in a e
service area encompassing &1 square miles and serves all or a
portion of eight Michigan counties in southeast Michigan,
including Oakland, Macomb, Wayne, Lapeer, Genesee, \ s - LAPEER
Washtenaw, St. Clair and Monroe CountieBigure VI-1 displays 4 ‘
", 71380 OA gppexdmitepaonilidrngeople, ornearly 40
percent of the total population of the State of Michigan, live in the

| OOET OEQUB O xAOAO O henmbdde hdtnerd OA A
comprise approximately 82 percent of the population served by

the Authority, and the City of Detroit comprise the remainder
served by the Authority. Under certain circumstances, subject to
OEA | OOEI OEOUBO 3UOOAI 1 DPOEI EUA |y ineston
water service area may b expanded to include additional
AT i1 O1 EOGEAO8 whémbher pafreredninErdies @
served via wholesale service contracts and the City retail
customer class is served via the terms of the Water and Sewer

L]
Lake Huron Water
Treatment Plant

ST. CLAIR

MACOMB

OAKLAND

Northeast\Water,
atmentiRlant

Springwells:Water,

Services Agreement. WASHTENAW Treatment Plant'  Walr Works
() Park Plant
Wholesale Water Member Partners ; —— <
The member partners of the regional water system include 127 WAYNE . & v
Southwest Water GLWA Water Member

Treatment Plant Partners

communities served through various forms of contracts. The City
of Detroit is served pursuant to the Water and Sewer Services
Agreement. To date, model contracts for 78 of the 88holesale Jlie==
member partners have been negotiated, approved, and are in
effect. Of the other 10 wholesalenember partners, 7 are served &
under older contract structures,the Genesee County Drain A 0255 10 15 20
Commissioner is served via a 3§ear Reciprocal Backup Water

B Reciprocal Backup Only
' — b/

MONROE

Sources: Great Lakes Water Authority.
Esn, HERE, Garmin, © OpenStreetMap contnbulors, and the GIS user
community
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The 78 member partners served by the new model contracts
comprise over 92 % of total billed revenues from regional water
system wholesalemember partners (exclusive of Detroit).

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

The model ontracts have a 30year initial term and automatically
renew for an additional 10-year 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 an early termination, the model contract provides
that wholesale member partners are liable to GLWA for the
payment of any costs incurred by the Authority related to the
provision of services to themember partner community, unless

the termination is for cause, in which 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 member partner AT i | OT EOU8 O OAODA

wastewater system,that GLWA shall be the sole supplier of

service to themember partnerd O OAOOEAA Areber Al Aateg, Etrﬁa@e'? =

partner is prohibited from commingling Authority water with
water from any other source without the prior approval of GLWA.

The model contracts also vide that the Water Technical
I AOGEOT OU #i1 i i EOOAA
cooperative working relationship between GLWA and itsnember
partner communities, will remain in place for the contract term.

VI-9
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In addition, the model contracts inclule other provisions required
for the orderly operation of an integrated water supply and
distribution system such as the following: (i) restrictions on
redistribution outside the limits of the particular municipality or
other public entity without the consent of the Authority; (ii)
measurement of water 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 uniform quality of water throughout the area; (v)
i O1 EAEDAI AAAAPOAT AA 1T &£ OEA
construction of distribution mains and Authority approval of
construction plans therefor to ensure a uniform stadard
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 commitments by the
wholesalemember partner.

1.1. Water Treatment Plants & Facilities

GLWA operates and maintains five water treatment facilitiethat
provide water to GLWA member partner communities in
Southeast Michigan. Th&pringwells, Northeast, Southwest, Lake
Huron, and Water Works Park Water Treatment Plants have a
maximum rated treatment capacity of 1,720 million gallons per
C@¥ and, fKI’g) ﬁ\l@ selrv'ﬁe pumping capacity of 2,400 million
gallons per day. The high service ymping capacity exceeds the
acity to assist in meeting peak hourly
demands from finished water storage. Applicable treatment and
pumping capacities and other data can be seen rable VI-6 on
the following page.

ur of five pl rtheask, Sprin Ijg?s,' ~and
Vlﬁ\(/)aters& Wgo]r?sAPgrE)%a]rteégo\lrﬁ/g]tion?IEreatr%%ﬁt a%ﬁﬁilgggvﬁktjﬁg
following process trains: rapid mix, coagulation, flocculation,

(@}

(@}
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segirr\lentfnltion1 g,ranuAIa\r mediaAfiI'grat\ion, ar]d~di,si\nfe,ctipr]. Lake
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are thickened and dewatered on site along with backwash

I DPACAAGRAAAAAOAOCOT AABAERKDODADOBAA O AERAIOO O MO E

plant, which means the sedimentation basins do not require a
minimum detention time of 4 hours. In addition, Water Works
Park is the only plantthat employs intermediate ozonation for
primary disinfection control. All five plants use the same chemical
systems including alum for coagulation, chlorine for preoxidation
and primary disinfection (excluding Water Works Park),
powdered activated carbon (PAC) for taste and odor (T&O)
control, phosphoric acid for corrosion control, and fluoride for
dental health protection. Polymers are also added at several
facilities to enhance coagulation and filtration as well as for
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

cleaned manually on an annuébasis and the sludge is discharged
to the sludge drying lagoons. The lagoons also receive thickened
solids from the waste wash water treatmentfacility, which
processes filter backwash wastewater. The Springwells and
Northeast plants do not have automate alum residuals collection

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 dischargedo the wastewater collection
system; backwash wastewater is also discharged to the
wastewater collection system.

Table VI-6. Water Treatment Plant Capacity, Finished Water Storage and Areas Served Summary

Year 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 Macomb County,
WTP 1956 300 400 30 Southeast Oakland County
Sauthwest 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

1.1.1. Lake Huron Water Treatment Plant
The Lake Huron Water Treatment Plant began fulcale
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

VI-10

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 facilitiat is

I PAOAOAAEEEADG T AEOAAO A&£EI OOAOQEIT I
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basins do not meet 16State standards and thus are not Figure VI-2. Lake Huron WTP process diagram
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 cagcity of 1200 MGD and 800 MGD
during cold weather. The plant was constructed with provisions

to increase the capacity by adding additional process trains and
pumping units to obtain the maximum production capacity of
pegnm -'$8 )1 OEA Ad process weatmentd O A
improvements were constructed at the Lake HuronWater
Treatment Plant These improvements included new high lift and
backwash water pumps (including discharge piping and valves),
rehabilitation of two clear wells and the high servicesuction well,

filtration capacity improvements, pretreatment improvements

and filter control modification, and a new treatment facility for

filter backwash wastewater. 0

Figure VI-3. Lake Huron WTP

CLEARWELL
— N0t [T
RAPID MIX FLOCCULATION : CONTACT
T BASINNO, 1 BASINNO. 1
162: RAWVIATER Low BT ! CLEARWELL @ TO DISTRIBUTION
TUNNEL (LAKE UFT ; ; FILTERS A UFT o
HURON SOURCE) PUMPS 1ot e | : PUMPS
M FLOCCULATION | CONTACT
BASNNO.Z |  BASINNO.2
i
CLEARWELL

NO.3

ALUM SLUDGE

LAGOONS
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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 @akdr 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 Springwells and 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 300 MGD, the plant
process trains consist of rapid mix, flocculation, sedimentation,
and dualmedia gravity filtration.

VII TEN-YEAR
OUTLOOK

VIII PROJECT
IX GLOSSARY

DESCRIPTIONS
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Figure VI-4. Northeast WTP
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Figure VI-5. Northeast WTP process diagram
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1.1.3. Southwest Water Treatment Plant
$A001I EOC6O &I OOOE xAOAO OOAAOQI Al i AAOAA
14700 Moran Road in Allen Parlbecame 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 an intake 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 conduitsthat can accommodate an expansionp
to 480 MGD. The low lift pumps lift the raw water for treatment
through the process traings which operate in parallel. The
Southwest Water Treatment Plant also has a Residuals Handling .
Facility to treat filter backwash wastewater and alum sludge Figure VI-6. Southwest WTP
residuals.
RAPID MIX FoccuaTion | sETTLNG
wowwrr o [T b r o T SN i
RIVER SOURCE) W i i FLOCCUI.ATIWI SETTLING I_.l W BYETEM
BASIN 1A | BASIN 1A CHFEI:IBEH
FLOCCULATION | SETTLING
BASIN 1B | BASIN 1B

Figure VI-7. Southwest WTP process diagram

VI-13

>~

O



Il CIP DEVELOPMENT IVcip VIPROJECTS VII TEN-YEAR VIII PROJECT
| OVERVIEW Il FINANCE V PRIORITIZATION IX GLOSSARY
+ PROCESS SUMMARY BY CATEGORY OUTLOOK DESCRIPTIONS

Great Lakes Water Authority

1.1.4. Springwells Water Treatment Plant
The Springwells Water Treatment Plant at 880 W. Warren
Avenue inDearborn is 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 i’
constructed in 1930 and has a maximum rated capacitgf 340 g '
MGD and 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, chlorated
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
for rapid mixing while the 1958 train has mechanical rapid
mixers. Both trains have flocculation, sedimentation and filtration
treatment units. A major project to

Figure VI-8. Springwells WTP
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Figure VI-9. Springwells WTP process diagram
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1.1.5. Water Works Park Water Treatment Plant
Water Works Park Water Treatment Plantanproduce up to 240
million gallons of superior quality drinking water per day (MGD)
xEQOE O1TT11 £ O AgPAT OETIT O o¢gm
$275 million investment in this state-of-the-art facility is water
the way it is meant to be: colorless, odtess, and great tasting;
even better tasting than the water for which DWSD has been
justifiably lauded for more than 150 years.
', 7180 TAxAOGO xAOAO OOAAOI AT O
Jefferson Avenue in Detroit. Water Works Park Il began operating
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 Figure VI-10. Water Works Park WTP
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
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was designed to use "o | aaans "
independent process trains- a No-3
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 VI-11. Water Works Park process diagram

junction chambers, channed, 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 page6.

1.2. Field Services

1.2.1. General Purpose
Refer to the General Purpose description on pagl-6.

1.2.2. Transmission System
The Regional Water Transmission System (RWTS) consists of
approximately 803 miles of water main typically 24inch and
greater with the responsibility for the transport of potable water
from the five water treatment facilities to the regional wholesale
water member partner communities and the City of Detroit.

Figure VI-12, Figure VI-13, and Figure VI-14 depict the potable
transmission main inventory by material, diameter, and decade
installed/age, respectively. The RWTS ranges from 4 to 120 inch
in diameter with an average age 069 years. Additionally, there
are approximately 23 miles of raw water transmission main
ranging from 120 to 186 inch in diameter supplying the five water
treatment plants from the three raw water intakes.

Most of RTWS is Prestressed Concrete Cylinder Pipe (54%), Cast
Iron Pipe (19%), ard Steel Pipe (17%). The majority of RTWS are
typically 24 inches and larger, of which 24 inch (20%), 42 inch
(15%), and 48 inch (13%) are the most commondiameters;
however, some smaller diameter pipe exists on site at the
treatment and pumping facilitiesand limited areas of the system

to maintain needed connectivity. Detroit and the region went
through several growth periods of time evidenced by the greatest
periods of water main installation of the 1960s (32%), 1920s
(19%) and 1950s (11%).

VI-16

Miles of Pipe by Diameter
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Figure VI-12. Transmission system inventory by material
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Figure VI-13. Transmission system inventory by diameter
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o - determine the priority, as well as recommendations on
implementation and execution of a condition assessment and

OAT AxAl DPOI COAi8 4EEO AAOAIET A OE
transmission system was accomplished by calculating the
consequence and prbability of failure for each pipeline operated

by GLWA, then prioritizing the pipelines based on the total risk.

)y O EO Al OEAEDPAOAA OEAO ' ,7!60 EIITE
will minimize transmission failures overall, however due to the

nature of buried pressure pipe, some pipe breaks may not be
preventable, regardless of the intensity of the program. As such

and like most utility owners, GLWA will continue to be exposed to

the risk of pipeline failure. Operational practices that minimize

——d the conseqiences of a pipe break, such as a valve exercising

(60 (150 (140 (30) (120 (10 (00 (0) () 00 (0 (50 @0 60 (0 (0 program or maintaining a minimum inventory of replacement

Miles of Pipe by Decade
Cumulative Miles of Pipe

Dcade nstalied (Aes) pipes, continue to be in place.
Figure VI-14. Transmission system inventory by decade Each segment of transmission main planned for assessment has

installed / age both capital and O&M related projected expensesThe capital
Water Transmission Main Pipe Integrity Program expenses related to actual repairs of the pipe resulting from the
Given the large transmission main size (24nch and greater) and assessment or from the installation of monitoring equipment are
the significant population served, pipeline failures have a accounted for within the CIP.O&M budget related items consist
significant consequence. Previously, a traditional approach to of projected expenses related to the planning of theondition
manage deteriorating pipes has been to perform largecale assessment itself, development of a detailed inspection plan,
capital improvement projects to replace the mains. However, this contingency and communication plan for each segment,
strategy has been shown to be resoureeonsuming and often performing the actual condition assessment and any annual
ends with the replacement of pipes that may still have significant monitoring fees for the installed assessment equipment. A
remaining useful life. GLWA has chosen a more fiscally  significant effort is required within each pipe assessment to
responsible asset management strategy to implement a pipeline communicate and coordinate activities with member partners to
integrity program, which consists of condition assessment and ensure continuity of service to the extent possible during the
targeted repar, replace or renewal of pipelines to mitigate the assessment. In addition, it is critical to evaluate appropriate
risk of pipe failure. technologies and aproaches to successfully perform the

ondition assessment that provides an appropriate level of
formation while maintaining the highest water quality and
levels of service.

In this predictive approach, refer to Figure VI-15h t, 7160
implementation of the pipe integrity program will minimize both

the probability and consequence of pipeline failures. The program
includes a pipeline risk assessment of each transmiss main to

VI-17
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Repair/
Replace

Figure VI-15. Proposed transmission system program cycle

Figure VI-18 depicts only those water transmission mains
operated/maintained (leased) by GLWA within the City of Detroit.
Figure VI-19 depicts the water transmission mains

operated/maintained (leased) by GLWA over the entire service
area. The suburban communities own, operate, and maintain all
of their transmission and distribution systems from the points of

connection to the RWTS.

1.3. Systems Control Center

1.3.1. General Purpose
Refer to the General Purpose description on page6.

Pressure Reducing Valve (PRV)

Pressure Reducing Valves RRV) regulate water pressure at
critical locations throughout the Regional Water Transmission
System. Pressure reduction is needed to protect portions of the
Water System from being impacted by above noral operating
pressures.Downstream of the PRVS, pressure is maintained at a
relatively consistent lower pressure.

VI-18

Pressure Monitoring Site

Fifty-three Pressure Monitoring Sitesin the transmission system
provide suction/upstream and dischargédownstream pressure
readings to aid insystem operation.
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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 reservoirs at the station
until needed during times of high demand. Pumping stains re-
pump the water in transmission mains and reservoirs to maintain
thesepressures. There arel9 water booster stations in the GLWA
transmission system.

Figure VI-20. Adams Road Pump Station

The Adams Road Station consists ofpump house and a primary
unit substation. The station'spurpose is to increase the pressure
in the 42-inch water main running along Adams Roadl he station
is fed by the North Service Center Statigwhich receives ts water
from the Lake HuronWater Treatment Plant through the Imlay
Station. The discharged water from the station flows north
through the 42inch water main along Adams RoadThe station
serves the member partner communities of Rochester Hills,
Auburn Hills, Pontiac, as well as Bloomfield Hills and West
Bloomfield, 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, 350DH
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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Figure VI-21. 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 36inch 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, 10 MGD, 350 TDH
R2- 350 Hp, 10 MGD, 350 TDH
R3- 350 Hp, 10 MGD, 350 TDH

Electric Feeds

1
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Electric Avenue Pump Station

Figure VI-22. 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. Thetation 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 Avenueutnp Station
serves the communities of Lincoln Park, Southgate, Riverview,

and Trenton.

Elevation 577.71
Suction Pressure 55 - 70 psi
Discharge Pressure 55 - 80 psi
Reservoir Capacity 2 X3.3MG

Reservoir Pumps

R3-200 Hp, 5.56 MGD, 150 TDH
R4-300 Hp, 5.56 MGD, 150 TDH

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

Figure VI-23. Haggerty Pump Station

The Haggerty Pumping Station conists of a pump building, 16
million gallon aboveground reservoir, and exterior primary
power area. The primary purpose of the station is to boost water
pressure and increase flow to the existing water main. The station
also has the capacity to provide anmergency supply of water of
up to 28 MGD emergency demand in the event of a water main
break between Haggerty and Franklin pumping stations. When
operating at full capacity during periods of high demandthe
Haggerty Pumping Station will boost the transmision system
pressure in the existing 42inch water main serving City of Novi,
Commerce Township, City of Walled Lake, City of Wixom, West
Bloomfield, and Wolverine Lake.

Elevation 880.00
Suction Pressure 55-100 psi
Discharge Pressure 80 - 105 psi
Reservoir Capacity 10 MG

Reservoir Pumps R1-700 Hp, 14 MGD, 200 TDH
R2-700 Hp, 14 MGD, 200 TDH
Line Pumps L1-700 Hp, 21 MGD, 100 TDH, VFD

L2 -700 Hp, 21 MGD, 100 TDH, VFD
L/R3 - 700 Hp, 21 MGD, 100 TDH, VFD
Electric Feeds 2
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Ford Road Pump Station

Figure VI-24. Ford Road Pump Station

The Ford Road Station consists of a pump house and a reservoir
that stores water to supplement the normal water supply during
high demand periods. The station reeives water from the
intermediate district of the Springwells Water Treatment Plant.
The station increases the pressure in the 48ch water main
running along Ford Road. Dearborn Heights, Garden City,
Westland, Inkster, and parts of Canton Township aressviced by
Ford Road Pump Station.

Elevation 618.26
Suction Pressure 35-50 psi
Discharge Pressure  75-95 psi
Reservoir Capacity 10 MG

Reservoir Pumps

R6-450 Hp, 10.08 MGD, 210 TDH
R7-450 Hp, 10.08 MGD, 210 TDH
R8- 450 Hp, 10.08 MGD, 210 TDH
R9- 450 Hp, 10.08 MGD, 210 TDH
R10-450 Hp, 10.08 MGD, 210 TDH

Line Pumps

L1-250 Hp, 18.14 MGD, 60 TDH

L2 - 250 Hp, 10.08 MGD, 120 TDH
L3 -250 Hp, 10.08 MGD, 120 TDH
L4 - 250 Hp, 10.08 MGD, 120 TDH
L5 - 250 Hp, 10.08 MGD, 120 TDH

Electric Feeds

2
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Franklin Pump Station

Figure VI-25. Franklin Pump Station

The Franklin Pumping Station consists of a pump house and
reservoir. The station increases pressure in the 4ihch 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 Centeahat, 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, Bloomfidd, 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 VI-26. Michigan Avenue Pump Station

The Michigan Avenue Pumping Station increases the water
pressure in the 36inch water main running along Michigan
Avenue. The 36éinch 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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Joy Road Pump Station

Figure VI-27. 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 4&ch 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
Road. Then, the water main runs north along Sheldon Road to
Eight Mile in Northville. The station serves thanember partner
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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Figure VI-28. 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 98nch 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 126nch 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 VI-29. 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
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Northwest Pump Station

Figure VI-30. 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 42-inch discharge header along
Greenfield Road, to the Southeastern Oakland County Water
Association Pump Station. A 24nch branch line, running south
along Greenfield Road, sugdjes 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
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