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OVERVIEW: Capital Improvement Plan?

Five-year planning document with a 10-year outlook
Requires alignment with our overall Financial Plan

Stakeholder Input - Opportunities for Board, Member Partners & vendor
community to provide input during development

Compilation of projects from all areas of the organization

Increased redundancy, reliability & resiliency of assets

The goal of the plan is to provide regional collaboration & planning to minimize
capital expenditures while providing the best water & sewer services to our
member partners.

ﬁ Great Lakes Water Authori 2

Tty



Summary

e CIP Discussion Draft No.1 submitted to GLWA, Board, and Member Outreach 10/25/20
* 2 Specific Questions & Comments received and addressed

* Draft No. 2 Released on 12/11/2020

* Feedback has been positive; the CIP has been well received

* No change in 5-year CIP planned spend

* Executive summary added to the beginning of the document
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CIP At A Glance

dh GLWA 20222026 CIP

CIP AT A GLANCE
GLWA's Capital Improvement Flan (CIF) supports the continuation of

major capital asset investments in programs and projects that will v “aj 10-Year Total:
upgrade the Authority's aging water and wastewater system m‘f;?ﬂ‘;’;al

infrastructure, as well as the overarching centralized service Average: $339
infrastructure that supports both systems. The CIP is a five-year plan Million
which identifies capital projects and programs and their respective - B
financing options. Annually, this plan is updated to reflect changing $1.7 Billion
system needs, priorities and funding opportunities. -0.3% m

A

WATER

COSTALLOCATION

CIP Document FY2022 FY2023 FY 2025 FY 2026 5-Year Total WATER S%r Total | % of 5-¥r
Approved Water CIF FY 2021-2025 147,567 179,920 201894 212,849 193,187 167,750 935,417 CTA 911,407 97.7%
Draft Water CIF FY 2022-2026 179,210 200,713 159,165 170,936 182,430 932,455 Suburban Only 21,048 2.3%
- Sub-total 932,455 100.0%
Difference (5] (70%) [1,181) [13,684) [(22,251) 14,679 (2.962)

Difference [ﬂﬁh] [n%] [1%] [6%] [12%] 995 0,396 WASTEWATER 5-¥r Total 40 of 5-Yr
"{Figures are shown in 51,0005, g CTA £45,650 B7.4%
83/17 62,778 8.5%
TED 29,975 4.1%
Sub-total 738403 100.0%

WASTEWATER

CIP Document FYZ0Z1 FYZ0Z2 FYZ023 ] FY 2025 FY 2026 5-Year Total BENDING SUMMER
Approved Wastewater CIP FY 2021-2025 110,640 112,758 140,841 203,259 171,938 149,267 739,436 10-Year Total: $3.4
Draft Wastewater CIP FY 2022-2026 106,050 123,190 160,940 173,024 175,200 738,403
Difference (5) (6.708) (17.652) (42,319) 1,085 25,932 (L034)
Difference (6] (53] [13%) (21%) 1% 17% 6{:.1@ 4nIuz $334 10-Year Annual $339
(Figures e shonn 51000 AR Million FEEE Million

ﬁ GLWA -0.1% .
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New Format Business

Case Evaluation (BCE) for (A GLWA -

CIP Number: 111001

all projects

Project Title:  Lake Huron YWater Treatment Flant, Low-Lift, High Lift and Filter Backwash Pumping System Improvements

Project Status: Project Execution - Inntwation
ign

Clase T [(JWW Master Plan _ B

Class Lvl Z: Treatment Planis and Wﬂterlulaster Plan Right Sizing

Facilities [“]Redundancy

Class Lvl 3: Lake Huron [CJNE WTP Repurposing

Lookup Location: Lake Huron WTP [JLinear Assets Outside of Facilities

[JProject New to CIP: [Predecessor Project(s) Representative Switchgear to be Replaced under CIP

Project score

Project Engineer/Manager: Eric Kramp Project Score

71.6

* Problem Statement

Director: Grant Gartrell

¢_Description >

Currently, constant speed pumping at the low-lift equipment: to operate at reduced speeds. Uncovering an
portion of the plant can force it to operate in a semi 1. High and medium voltage electrical system at innovative renhabilitation design to minimize
® -hatch mode during night-time, low-demand the facility maintenance of existing drives.
S C e u e periods. Existing electrical gear for low- and high- 2. Low-lift pumps, right-sized to current and
Iift pumping units and fiter backwash pumps are projected demands.
original to plant, beyond useful service life and 3. High-lift pumping units, right-sized to current and
need to be replaced to improve reliahility, projected demands.

*_Projected expenditures

A GLWA

Great Lakes Water Authority

Problem Statement:

Improvements needed to align the existing low Iift
pumping rate with the Lake Huron WTP production
rate per the 2015 Water Master Flan Update.

serviceabil...

Scope of Work/Project Alternatives:

This CIF will be delivered using a design-bid-build
project delivery method. The project's scope of
improvements will generally include rehabilitation
or replacement of the following systems and

4. Filter wash water pumps and related equipment.
5. Phosphoric acid storage tanks and f..

Other Important Info:

“Innovation note: Ensure energy efficiency.

Coordination between existing pumping unit and

motor required during design. Critical speed

analysis may show pump improvements needed

Current Expenses (All figures are in $1,000's)

Activity Name Total Costs Actual Costs | Prior FYs FY21 FY22 FY23 Fy24 FY25 FY26 5 Year Total |FY27+
GLWA Salaries 268 =48 =48 E7 27 28 221 522 22 117 =45
Design & Construction 510,466 5164 5164 51,935 $1,935 $1,655 5793 $791 £791 £5,955 52,400

| Assistance # 1
Construction (Build) # £46,444 =0 £0 =0 =0 52,899 58,052 510,025 £10,025 £31,001 515,443
1




Chapter 3 - Overall project prioritization/consequence & probability of failure
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Table 2. Project Manager Criteria Scores: Water

111010
11Z00=
132007
13Z015
137031
13T0IT
13Z012
115007
114012
114007
11500a
111002
115006

115005

LHWTP-Flocculatios Improvamants
Filtration Improvansets

NEWTF High-Lifc Purnpirg Station IMpoovesn ents

Marriman Foed Water Trarsmizsion Main Loop

Meorth Service Cantar Fumping Station Improvemants

Imlay Pumping Station [mprovements

]y Eoad Fumplng Staton IMprovemants
Schooloraft Fumnping Station Improvemants

Watsr Works Fark High Lift Fompéng Station Modermization
SPWTF - Sarvice Bldg Elactrical Substaticn ard Misc. Improvements
SFWTF Fowdered Actvated Carbon System [mprovernents

Bzl Isle Intake System Rohabilitaton and Improvemants

Wirbar Works Fark Sthe/Ovil Improvements:
Balls Isla Ssawall Rabhabdlitaticn

111010
117003
1IzounT
132015
137021
13Z02%
132013
115007
114013
113007
1150045
111003
11500s

115005

B RC Scora

FM Scora




e
Integrated Master Schedule (IMS) Water

Sty 10 FYZ0Z2 | FY2UZ3 | FY2024 | FYEZs | FYZ2026 | FYZUZ7 | FY202H | FY2008 | FY2080 | FYA0GT
FF[F[F F FIF[FIF[FIF[F|FIFIFIF[FIFIFIF[F[F[FIF| F[F]FIF | F[F[F[F[F[ FIF[F

Water Projects

e ————
[ Study [ Construction CIP 2022 - Integrated Master Schedule - WTP Projects Run Date: 12-07-20 Page 10of 2 GLWA
Q G Lv 0 Design WEEEEE \Work In Progress June 2020 Update Data Date: 07-01-20 - 8
Great Lakes water Authority




S
Integrated Master Schedule (IMS) Wastewater

Aty Name: Remaining| Adual Forecasied | Acuall Forecasied FY2021 RErS FYa0za FY2024. FY2025 FY2026 FY2027 FY2028 FY2028 FY2030 Y2031
e s e [FIFTF[FIFTe[F|TF[FTefFIFTF[r[FTF[F[ | FTF[FTF[FTFTF[F[FTF[F] | FIF[e[F[F[FTFTF[FTF]F]
=
[ sty [ Construction CIP 2022 - Integrated Master Schedule - WWTP Projects Run Date: 12-07-20 Page 10f2 GLWA
[ OCesign WEEEEE Work In Progress June 2020 Update Data Date: 07-01-20 et vty
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GIS Map- City of Detroit (COD)
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GIS Map- All Counties
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GLWA

N eW C I P F e at u r e S Great Lakes Water Authority

PRELIMINARY DRAFT NO. 1
October 19, 2020

APPENDIX D

SYSTEM BACKGROUND INFORMATIS

CIP|

CIP AT A GLANCE

Gapital Improvement Plan (CIP) supports the continuation of major capital asset investments in
= and projects that will upgrade the Authority's aging water and wastswater system infrastructure,
is the overarching centralized service infrastructure that supports both systems. The CIP is a five-

o which identifies capital projects and programs and their respctive financing options. Annually,
is updated to reflect changing system needs, priovities and funding cpporsunities, 5-Year Total.

Average: $339
Million

PENDING SUMMA $1.7 Billion
atal: §1.7 Billion 10-Year Toual: $3.4 Billion 5-year
nnual Average: §335 Million 10-Year Annual Average: §339 Million AA:;‘:EI

CAPITAL IMPROVEMENT PLAN )W TO NAVIG ‘\ TE TH E F WATER CAPITAL PROJECTS MATCHED THE 2021-2025 CIP. Ongoing efforts $335 Million.

ze rates and plan realistically for what can be achieved led to the current capital improvement

enditures without compromising our best-in.

2022 - 2024

Towml

ow To
avigate
CIP

C I I / \t a TER CAPITAL PR v ED THE 2021-
s and plan realistically for what can be achieved led to the current capital

susiderations for minimizing capital expenditures without compromising
s were balanced during the CIP development

Systems

| mo08) | (18500) | [4196% Lo1a| 26532 (L698)




e
Appendix D: Systems

1.1. GLWA WATER 3YSTEM

The regional water system draws its water from the largest fresh water
spurce in North America, the Grezt Lakes, with Lake Huron to the north,
the Detroit River to the south and 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 major components of the regional water system indude three intake
facliges, five treatment plants, an extensive conveyance system
consisting of 816 miles of transmission mains throushout the service
area, 19 hooster pumping stations and 32 water storage reservodirs (14 at

treztment 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 Act. [n the opinion of the Authority, based
upon physical eveluatdons conducted by its consultants, no significant
Improvenents to the water treatment plants are presently required to
meet such requiremnents. [n addition, each treamment plant is aquipped
with its own lzboratory facilices for the examination of drinking water
which are recertified periodically (every three years) by the Michigan
Diepartment of Public Health, The treatment plants are more pardcularly
described in the following table. A surmmary of the treatment plants is
showmin Table 1,

1.2. GLWA WASTEWATER SYSTEM

21 WATER RESOURCES RECOVERY FACILITY

The Water Resources Recovery Facility (WRRF, formerly referred toas
the Wastewarer Treztment Plant or WWTF] is the largest single-site
wastewater treatment facility in the United States, OFf the more than
$22.5 million spent to ready the plant for its February 1940 startup, 510
million was spent on plant construction with the balance going to
complete the nenwork of huge intercepror sewers through which a
combined stream of storm and sanitary wastewster flows to the plant

Currently, the WREF serves approximztely 3 million residents in
southeast Michigan. The WRRF receives wastewater flow from three
main interceptors: the Detroit River Intercepror (DRI), the Oalowood
Interceptor [OWT), and the North Interceptor East Arm [NIEA).
Approximarely 36 parcent of the flow comes from the DRI, 35 percent
from the 0T, and the remaining 2% percent from the NIEA After the
flow reaches the WRRF via the thres interceptors, itis pumpsed to the
primary and secondary tregtment processes at Pump Staton No. 1 (PS-

the water treatment plants and 18 at booster stations), Water flow and
pressure throughout the Warer System are monitored and conmrolled by a Table 1. Treatment plant history and rated cap
Systems Control Center locared in the Central Services Facility PLANT FLACED IN OFERATION

PHYSIC -A.L F

Intake

(L= 0]

ACILITIES 1974

m‘?mMSME:nmhe farilities are listed below and are ek 198k a0
generally in adequate to good working order and repair, Harthcart 1956 300

e — - - e e e . - Snrinzwellh 1RELLREE 340

Water Works Park Water Treatment Flant can produce up to 240
million gzllons of superior quality drinking water per day (MGD) with
room for expansion to 320 MGD. The end result of the city’s $275 million
investment in this state-of-the-art facility is water the way itis meant to
be: colorless, odorless, and great tasting; even better tasting than the
water for which DWSD has been justifizbly lauded for more than 150
years.

GLWA's newest water treatment plant is located at 10100 E. Jefferson
Avenue in Detroit, Water Works Park [l began operatingin 2003 as a
conventional surface water treatment plant The original Water Works
Park water treatment plant was razed and a new facility was
constructed on the same site, The raw water source for the plantis the
Belle Isle intake on the Detroit River, The plant has a maximum rated
capacity of 240 MGD and is GLWA's first facility with ozone disinfection
faclities, as well as a Residuals Handling Facility to treat filter backwash
wastewater and alum sludge residuals. Water Works Park is the largest

Figure 10. Water Works Park WTP

I N

plantin Michigan to use ozoneasa
disinfectant The plant was
designed to use independent e —3
process trains - 2 minimum of two g o
process units are provided for | ""E."!I": ST —
each treatment process, In ) > |58 T T T corTen oot
addition, all conveyance facilities :ﬁm—@ D—-_ g i oo = e
such as pipelines, junction ! L
chambers, channels, and wet wells - -u;x“;a,.w TS
are configured to providea ,__‘na:n.ru' “m“ ] 3
minimum of two treatment e
pathways.
| _as LY
hmeve s ey

A GLWA

Great Lakes Water Authority

from member partner communities throughout metro Demroit

The treatment plant was originally designed wo provide primary
treatment (screening, grit removal, primary sedimentation and
chlorination) for the v.ashewatergenemtﬁ:lby Z.4 million people and,
Mﬂamnd:l.ﬁx:auuns.asmanyasll m.l.lh.unp & plant’s service arez 39
in 1940 included [
Secondary meatmi
clarification for re
cleaner effluent] v
to be the recipient
of staying abreast

Currently, the WE
population contai
service area of mo
zection of the Ame
of the top 10 engir
The WRRF treats,
capacity is 1,700
secondzry treatm:
which time it remu
loads, It was upgr:
the upgrade to sec
percent of the pall

day (BGD).

Figure 40. Conner Creek CSORTB

Detroit’s largest CSO control facility, the Conner Creek CSO RTE
eliminated three outfzlls and has dramatically improved water quality in
Conner Creek and the Detroit River since going into operation in
November 2005, This RTB provides 62 million gallons of total storage,
with 30 million gallons in the retention treatment basin and 32 million
gallons in upstream structures, High-speed mixers are used to rapidly
disinfect flows and achieve the required fecal coliform limits, This
faaility was sized to provide five minutes of detention for setdling and
disinfection for the peak flow from the 10-year, one-hour storm.

1) and Pump St=tion Mo, 2 (PE-2). Each pump station has eight pumps
with 3 combined totz] pumping capadty in excess of 2 billion gallons per

A dizgram of the WERF layout is shown on the following page in Figurs

Figure 41. Hubbell-Southfield CSO RTB
The Hubbell-Southfield CSO RTE is one of GLWA's most active, longest
operating CSO facilities and the largest on the Rouge River, Since August
1599, it has been effectively capturing and treating combined sewage
through screening, settling and disinfection to meet discharge permit
requirements that protect public health, Sized to fitinto the available
land and site constraints, the basin has a 22-million-gallon storage
capacity. Located next to the Tournament Players Championship Golf
Course (TPC) in Dearborn, this RTB serves as an example of how these
facilities can be good neighbors and blend in with the surrounding
environment The facility features an innovative design component that
enables three different operational modes within the RTB and prevents
resuspension of solids during lange storms with high flow rates.
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HOW TO NAVIGATE THE

CIP

2022 - 2026

N GLWA

Great Lakes Water Authority

How To Navigate CIP

1.1. KEY FEATURES

To determine a pardoular project’s progress within the CIF, a stamsis

The ntended low bid Contractor has bean selactad
and 1z i negotarions.

A project over $1.000,000 ragquiras Board
Approval o exacate the COnITact.

assigned to each project within the CIF. The project status designation Froject Exacoton —
provides a high-level understanding of the progres=. Projects are often Comstruction The projacz acthasbaan evacamed
divided into muldple phases or catsgories based upon the contract type. Frojectthat has an assigned E5ZA Froject Numbar,
As such, each phase of a multi-phase project will hawve its own status and & Motica to Start Work kas besn Issuad, has
contract mumber. Descriptions of each status are provided in Table 1 Pending Close-out D'T‘lmmm:i\;ﬂfﬂ‘aﬂmm}w
below. Projects that have been newly introduced into the CIF this year e WH___;;‘;‘W’I_':"“""‘EI
have been designed as "Mew to the CIF” based upon a checlomark within sahseamtial completice
the Business Case Evaluation,
Table 1. Project Status Descriptions Clazed Frajectthat has baen officially camyglatad.
- CT STATOS DESCRIFTIDN octchat has beem — o
mmm?hmd—mlns':’m Z':npm]mm 1= planned to bagin within the 5 Year Raclazssfied Fraj gy o margad @ zoope
o Ted ectthat hizs been complesely cancelled and
Future Flanned - Tae-Year CIF 2"{' D'DF’:‘] 1= plannad to bagim within tha 10 Year ;\ﬂn.jr;avadfmmmntl:l’. 13

Actve — Fre-Frocaremant —

Dsign

A zeaps ofwark or REF 1z bang devaloped

Actvae - Frooaremant - Dasign Orart far Solk
HAuctva — Procaremant — Tha inmmndi
réegesiatson Fhase - Dasign in nagotias
Actva — Procaremant — Board Aprojectan
approved - Design Agpproval to
Project Execution — Design The projact
Acttva - Pre-Frocaramant — P——
Comsaricton

Aicttva — Procaramant —

To understand the full extent of the Water and Wastewatar Systems
under the responsibility of GLWA, sections are included to provide an
overview of the services provided and infrastructure maimtzined within
each category, While the information is not all-indusive, it does contain
3 substzntal zmount of reference information thatwill help the reader
familiarizs themselves with the capital as=sts and responsibilities of
each business unit. As the CIP document evaolves annually, thess sscdons
will be condnuously updated to provide 3 grear source of reference
marerial related to the GLWA infrasoucture.

Project risk= are identified specifically related to their Probability of
Failure [FoF]) and Consequence of Failure [(CoF) and portrayed on an
owverall Risk Matrin The owerall criteria remain unchanged, howewer, to
show each project on the riskmatrix, the eight criteria used in the
project prioridzation framework are designated as sither a PoF or CoF
primary risk driver. The designaton of PoF and CoF to each criterion as
primary risk driver iz shown in Table 4.

After each criterion is scored for ezch project, the weighted PoF and CoF
factors have been caloulzted. This provides a 1 o 5 vertical ads value for
probability of fallure and a 1 to 5 horizontal axas value for the
consequence of failure. This point is plotted with the other projects w
shiow its relagve position compared to others within the matrio A
sample of the matrix is shown in Figure 1.

This provides the varying audiences additonal information related to
the overall project risk as it relates to its consequence and probability of
failure,

Table 4. Risk Criteria.

Frojects are broken up into several phases related to how the project

Frobability

Perlurimance [Service

2| Level ¢ Reeliabilivy) Prubability
Regalatory .

i [Enwirammertal /L amal ) Lamsaquenca
V& Frebahility
Publle Health & satety | Cansequenos

1uiblic Benefit

Lanzegus

]

waler |

Financial

Cansequence

Elficiency &
Inpeastion

Cansequencs

RISK MATRIX

| Protability of Failure (PoF)

Consegquence of Failure [CoF)

Figure 1. Risk Matriz.
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