1.1. GLWA WATER SYSTEM

The regional water system draws its water from the largest fresh water
source in North America, the Great Lakes, with Lake Huron to the north,
the Detroit River to the south aml 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 include three intake
facilities, five treatment plants, an extensive conveyance system
consisting of 816 miles of transmission mains throughout the service
area, 19 booster pumping stations and 32 water storage reservoird 4 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.
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generally in adequate to good working order and repair.

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

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

1 TheFighting 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 operation in 1964. This intake
supplies raw water to the Southwest Water Treatment Plant.

Raw water from the intake facilities is treated at the regional water
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bacteria control, and taste and odor control. Each of the five water
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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 Act. In themnion 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 Health. The treatment plants are more particularly
described in the following table. A summary of the trenent plants is
shown in Table 1.

Table 1. Treatment plant history and rated capacit
PLANT PLACED IN OPERATION XAAGXI')")"UM NAUSACE SR

Lake Huron 1974 400
240 PP PN
x AT A AOA
Northeast 1956 300
Springwells 1931/1958 540
Water Works Park 2003 240

The Authority operates and maintains a regional water system consisting
of 816 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 caorects with the transmission
and distribution mains owned and operated by the wholesale municipal
member partners including the City of Detroit.

The transmission system is laid out to provide adequate pressures that
are reinforced by use of booster statios and reservoirs, where necessary.
Much of the transmission system is interconnected and flow of water can
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direction by opening or closing valves. Water pressures can be boosted to
overcome typical losses due to an emergency situation.

The Water System Control Center controls and monitors the transmission
of water throughout the regional water system. Operators in the Systems
Control Center can remotely control thgpump stations at the treatment
plants and the 19 booster stations to adjust flows and pressures to meet
the changing demands of member parther communities.

The Water Master Plan Update was accepted by the GLWA Board on
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Member Partner communities were engaged in the preparation of the
2015 Water Master Plan Update. This provided arbader perspective
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facility, thereby eiminating the need to invest in improvements that
would otherwise be required to maintain rated capacity, and investing in
the four remaining water treatment plants.

The 2015 Water Master Plan Update is designed to provide the System

with flexibility to m eet multiple growth scenarios and regulatory changes
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treatment plant capacity with forecasted demands will require additions

and modifications to the existing water transmission systemThe first five

years of the 2015 Water Master Plan Update contain several capital

projects related to the additions and modifications to the existing water

i AOA

'Sﬁi‘?r,‘L?yStﬁ”?’ ;I-ur%rﬂb rQfivkichase in éEi;%L&IA 0 /@\C-:I-%C _—-
B g E% o) A !
' O OEA O?Eaﬁital@?‘stoav idé%lc%. rég% gfﬁ)ﬁe 1 @ﬁl\ilsterrgwlon G TP

ater lan

Update was further updated to decommission and repurpose the
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existing infrastructure before investing in new infrastructure. The 2015
Water Master Plan Update has been utilized to develop the Regional
Water System CIP.

The 2015 Water Master Plan Update, which covers a period of 20 years,
instead of the 50 years of prior master plans, recognizes the national
trend of declining demand. A key focus was to establish a strategic
infrastructure and operating plan associated withthis reality. The update
recommended rightsizing the capacity of the regional water system
based on the current lower projections of population and water volumes.
4EA ¢mpu 7A0AO0 - AOOAO 01 AT 5DPAAOA
water treatment plant design capacity was estimated to be over 60
percent greater than the forecasted 26/ear water demands. The total
rated capacity of the existing five water treatment plants is 1.7 billion
gallons per day. The 2015 Master Plan Update identified likely mamium
demands in the range of up to 1.0 billion gallons per day during the 20
year planning period. This provided the rationale to evaluate the
possibility of repurposing one or more water treatment plants to
strategically align capacity and service requirerants 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

System redundancy and longterm serviceability to a large (96 inch)
water main through completion of a repair, relocation and isolation valve
installation project for that water main.

The Authority currently provides wholesale water services in a service

area encompassing 981 square miles and serves all or a portion of eight
Michigan counties in southeast Michigan, including Oakland, Macomb,

Wayne, Lapeer, Genese®/ashtenaw, St. Clair and Monroe Counties.
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approximately 82 percent of the population served by the Authority, and

the City of Detroit comprise the remainder served by the Authority.
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partner communities are served via wholesale service contractand the

City retail customer class is served via the terms of the Water and Sewer
Services Agreement.
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The member partners of the regional water system include 127
communities served through various forms of contracts. The City of

-
Detroit is served pursuant to the Water and Sewer Servicésggreement. w GLWA Water
.

To date, model contracts for 78 of the 88 wholesale member partners System
have been negotiated, approved, and are in effect. Of the other 10 l
wholesale member partners, 7 are served under older contract 1
structures, the Genesee County Drain Commissionisrserved via a 30

year Reciprocal Backup Water Service Contract and 2 members receive S
water services on a norcontract basis. GEN E S EE

J

(]
Lake Huron Water
Treatment Plant

LAPEER ST. CLAIR

The 78 member partners served by the new model contracts comprise T =
over 92% of total billed revenues from regional water systemvholesale
member partners (exclusive of Detroit). rassmm——

MACOMB

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 (ipayment
by the wholesale member partner for all water supplied at reasonable
charges established by the Authority. The Authority is responsible for
meeting all water quality requirements at the designated metered points. LIVINGSTON
The wholesale member partner is saly responsible for distributing
water from the points of delivery to its retail customers, for local billing,
collection and rate setting.

OAKLAND

Northeast:\Water,
Treatment Plant

The mode! contracts have a 3@ear initial term and automatically renew ST RN AW Seringwelicjater B s

for an additional 10-year term unless a pary to the contract provides ° ® Pk Plant

written prior notice of intent to terminate at least five years prior to the ~ ——m—
end of the therrcurrent contract term. In the event of an early o R
termination, the model contract provides that wholesale member WIRINE e I GLWA Water Member
partners are liable to GMWA for the payment of any costs incurred by the cealment Rignt - :‘Dmpo]
Authority related to the provision of services to the member partner 3

community, unless the termination is for cause, in which case GLWA has

cure rights. The model contract provides that GLWA has no respondity
for distributing, operating, repairing, replacing or maintaining any
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system, that GLWA shall be the sole supplier of service to the member
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commingling Authority water with water from any other source without

the prior approval of GLWA.

MONROE

Sources: Great Lakes Water Authority
Es. HERE . Garmin, © OpenStreetMap contnbulors, and the GIS user.
community
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http://www.glwater.org/water-system/water-map/
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The model contracts also provide that the Water Technical Advisory
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relationship between GLWA and its member parther communities, will
remain in place for the contract term. In addition, the model contracts Table 2 on the following page.

include other provisions required for the orderly operation of an
integrated water supply and distribution sygem such as the following: (i)
restrictions on redistribution outside the limits of the particular process trains: rapid mix, coagulation, flocculation, sedimentation
m_umapahty or other public ent.lty without the Cor??e”t of the Authority; granular media filtration, and disinfection. Lake Huron is the only facility

(i) measurement of water furnished by meters; (iii) the metered flow of operatedas a1 | AEEEAA AEOAAO EEI OOAOEI T 6

water Is the basis for billing; .('V) prohibit_ion against combining of sedimentation basins do not require a minimum detention time of 4
regional water system supplied water with water from any other source hours. In addition, Water Works Park is the only plant that employs

without prior written approval of the Authority to ensure a uniform intermediate ozonation for primary disinfection control. AII five plants

Four of the five plants (Northeast, Sprigwells, Southwest and Water
Works Park) are conventional treatment facilities with the following

quality of water throughout the area; (v) municipal accepance of the
| OOET OEOUGO OOAT AAOAG A& O Al 1 0O0OAR feosxﬁcﬁflgem%%r@%g\éﬁﬁ( c|uLor:§ t'ogfhlor'”e
Authority approval of construction plans therefor to ensure a uniform Park) powdered activated carbon (PAC) for taste and odor (T&O)

standard throughout the area; (vi) Authority commitments regarding
notification of rate changes; (vii) paymei and late payment terms; (Vviii)
delineation of maintenance responsibilities; (ix) specific water pressure
commitments by the Authority; and (X) maximum day, peak hour and
annual volume commitments by the wholesale member partner.

control, phosphoric acid for corrosion control, andluoride 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 automatedresiduals removal from the sedimentations basins.

The residuals are thickened and dewatered on site along with backwash
GLWA operates and maintains five water treatment facilities that provide x AOOAx AOAOh AT A AEODPT OAA T &£ AO 1 AT A
water to GLWA member partner communities in Southeast Michigan. The manually on an annual basis and the sludge is discharged teetsludge
Springwells, Northeast, Southwest, Lake Huron, and Water Works Park drying lagoons. The lagoons also receive thickened solids from the waste
Water Treatment Plants have a maximen rated treatment capacity of wash water treatment facility, which processes filter backwash

1,720 million gallons per day and firm high service pumping capacity of  wastewater. The Springwells and Northeast plants do not have

2,400 million gallons per day. The high service pumping capacity exceeds automated alum residuals collection in the sedimetation basins or a

the rated treatment capacity to assist in meeting peak hourly demands thickening treatment process on site for alum residuals or backwash

from finished water storage. Applicable treatment and pumping capacities = wastewater. At both facilities, the basins have been manually cleaned on
and other data can be seen in an annual or biannual basis and the solids discharged to the wastewater
collection system; backvash wastewater is also discharged to the
wastewater collection system.
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Table 2. Water Treatment Plant Capacity, Finished Water Storage and Areas Served Summar
RATED FIRM HIGH TOTAL

YEAR PLACED IN MAXIMUM SERVICE FINISHED

FACILITY TREATMENT PUMPING WATER AREAS SERVED

SERVIEE CAPACITY CAPACITY STORAGE

VOLUME (MG

1931 First Train; Detroit, Northern Wayne County Eastern Washtenaw County,

1 *
Springwells 1958 Second 540(1) 260, IPD 60 Oakland County, Southeastern Macomb County, Western Wayne
WTP : 450, HPD*
Train County
Northeast Northeast Detroit/Wayne County, Southern Macomb County,
WTP 1956 300 400 30 Southeast Oakland County
Southwest Southern WayneCounty, Northern Monroe County, Eastern
WTP 1964 240 310 30 Washtenaw County
Lake Huron Genesee County, Lapeer County, St. Clair County, Macomb County,
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

i D-6 1



The Lake Huron Water Treatment Plant began fuicale 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 commurties 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 facility that is

I DPAOAOCAREEEARDG 1 AEOAAO A£EI OOAOQET 1
do not meet 10State standards and thus are not considered to be true
settling basins by the MDEQ. The raw water source for the plant is Lake
Huron. The raw water tunnel is designed for a maximum cagity of

1200 MGD and
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Figure 2. Lake Huron WTP process diagram
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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 1200
"$8 )T OEA AAOI U ¢ mnmnnd OGmplovemdnBE A OU

were constructed at the Lake Huron Water Treatment Plant. These

improvements included new high lift and backwash water pumps

(including discharge piping and valves), rehabilitation of two clear wells

aAdAre highBehviceshiolidn vl [filGaho Eapatity ifgrdvémierds,

pretreatment improvements and filter control modification, and a new

treatment facility for filter backwash wastewater.

Figure 3. Lake Huron WTP



1.1.2. Northeast Water Treatment Plant

A GLWA 2022-2026 CIP
The NortheastWater Treatment Plant at 11000 E. Eight Mile Road in
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plant. Dedicated in 1956, the plant was built to meet the needs of

suburban communities located east and north of the city. The sote 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 Ift 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 .
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Figure 4. Northeast WTP process diagram

Figure 5. Northeast WTP
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Moran Road in Allen Park, became operational in 1964. Tis®outhwest
Water Treatment Plant was constructed in 1963, at 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 watdor 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 spre raw water conduits that can accommodate an
expansion up to 480 MGD. The low lift pumps lift the raw water for
treatment through the process trains, which operate in parallel. The
Southwest Water Treatment Plant also has a Residuals Handling Facility
to treat filter backwash wastewater and alum sludge residuals.

Figure 6. Southwest WTP
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Figure 7. Southwest WTP process diagram
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The Springwells WaterTreatment Plant at 8300 W. Warren Avenue in
Dearborn is the oldest of the GLWA water treatment facilities. At the
time of its dedication in 1935, it was the largest water treatment facility
in the world. The first train was constructed in 1930 and has a m@mum o
rated capacity of 340 MGD and the second train constructed in 1958 has gal 3 -
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 influat is screened, chlorinated and
fluoridated at Water Works Park before it is conveyed to Springwells.
The low lift pumps lift the raw water for treatment through the process
trains, which operate independently. The 1930 train provides hydraulic
mixing through a baffled chamber for rapid mixing while the 1958 train
has mechanical rapid mixers. Both trains have flocculation,
sedimentation and filtration treatment units. A major project to upgrade
the Springwells plant, SF563, is currently

underway and shouldbe closed out in SETTLNG

BASIN NO.1

2020. This project includes a complete il —— } Norms
replacement of the 1958 filters and a ‘ | BASINNO. 2 \
SETTLING PP

P DS el ol
Figure 8. Springwells WTP

limited replacement of some of the 1930
filters. A laboratory upgrade, yard piping

and other site improvements, and electrical BRSN 4 ] RESENoR
improvements are also included irthis

1 144" RAW WATER Low HIGH
p rOJ ect . TUNMEL (DETROIT LFT F!E5NEORVZDIH LIFT ;?;ES;'RI BUTION
RIVER SOURCE) PUMPS - PUMPS

FILTERS

T
FLOGCULATION | SETTLING . RESERVOIR.
BASINNO.5 |  BASINNO.5 NO. 3
1
EAST
il FLoccuLATIoN | SETTLING FILTERS
_[: | BASIN NO. B I BASINNO. B
1
+
|
| FLOCCULATION | SETTLING
- BASINMNO.T | BASINNO. 7 WEST
; FILTERS
FLOCCULATICN | SETTLING
BASINNO.& |  BASINNO.8

Figure 9. Springwells WTP process diagram
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Water Works Park Water Treatment Plant can produce up to 240
million gallons of superior quality drinking water per day (MGD) with A
or1Ti & 0 AgpAT OEIT Ol oq¢m -'$8 4EA o S U6O Ac¢xwuv 1 EII
investment in this state-of-the-art facility is water the way it is meant to -

be: colorless, odorless, and great tasting; er better tasting than the
water for which DWSD has been justifiably lauded for more than 150
years.

', 7180 TAxAOO xAOAO OOAAOI AT O bI Al
Avenue in Detroit. Water Works Park 1l 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 source for the plant is the
Belle Isle intake on the Detroit River. The plant has a maximum rated

s o~ 2 oA N
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Figure 10. Water Works Park WTP
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facilities, as well as a Residuals Handling Facility to treat filter backwash
wastewater and alum sludge residuals. Water Works Park is the largest
plant in Michigan to use ozone as a

disinfectant. The plant was
designed to use independent EA [Ty N
process trains- a minimum of two S i
process units are provided for " Gens | Saswis s
each treatment process. In 2002 raw — L {riocoumon | sernn ot -
addition, all conveyance facilities gﬁ%ﬁﬁ&; U8 Lol ns Bl Pty ey I RESERVOR LT} TopEiReuToN
such as pipelines, junction e e
chambers, channels, and wet wells e B R
are configured to provide a | OTGATON ] Se
minimum of two treatment : ma B
pathways. !

RESIDUALS ALUM SLUDGE

HF-:'g'j'T'? WASTE WASH WATER

Figure 11. Water Works Park process diagram
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The GeneraPurpose category within Project Category 2 and Project

Category 3 inthe Capital Project/General Ledger Account Numbering Lt Coment Pipe
Protocol are necessary to identify projects that cross over multiple (AC)
project categories. Projects thaare not specificallyattributed to one M Cast Iron Pipe (CIP)

particular area will be identified here.
M Ducticle Iron Pipe (DIP)

Prestressed Concrete
Cylinder Pipe (PCCP)

The GeneraPurpose category within Project Category 2 and Project B Conacie
Category 3 inthe Capital Project/General Ledger Account Numbering Pipe (RCP)
Protocol are necessary to identify projecs that cross over multiple u Steel Pipe (STL)
project categories. Projects thaare not specificallyattributed to one

particular area will be identified here.

PCCP
434 mi
54.2%

The Regional Water Transmission System (RWTS) consists of
approximately 803 miles of water maintypically 24-inch and greater Figure 12. Transmission system inventory by material
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. 160

180

g

g

Figure 12, Figure 13, andFigure 14 depict the potable transmission main 140
inventory by material, diameter, and decade installed/age, respectively.
The RWTS ranges from 4 to 120 inch in diameter with an average age of
69 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.

~
8
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@
8
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g

80

g
Cumulative Miles of Pipe

Miles of Pipe by Diameter

Most of RTWS is Prestressed Concrete Cylinder Pipe (54%), Cast Iron = i
Pipe (19%), and Steel Pipe (17%). The majority of RTWS are typically 24 - o
inches and larger, of which 24 inch (20%), 42 inch (15%), and 48 inch

(13%) are the most common diameters; however, some smaller 20 L
diameter pipe exists on site at the treatment and pumpingatilities and . ‘ 0
limited areas of the system to maintain needed connectivity. Detroit and SRR 08121 15 120 24 30 36 42 a4 481 50, 541 60, 6672 HERESE RIS

Diameter (inches)

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%).

Figure 13. Transmission system inventory by diameter
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Miles of Pipe by Decade
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Figure 14. Transmission system inventory
age

by decade installed /

Water Transmission Main Pipe Integrity Program

Given the large transmission main size (24dnch and greater) and the
significant population served, pipeline failures have a significant
consequence. Previously, a traditional approadto manage deteriorating
pipes has been to perform largescale capital improvement projects to
replace the mains. However, this strategy has been shown to be
resource-consuming and often ends with the replacement of pipes that

may still have significant ramaining useful life.

GLWA has chosen a more

fiscally responsible asset management strategy to implement a pipeline

integrity program, which consists of condition

assessment and targeted

repair, replace or renewal of pipelines to mitigate the risk of pipedilure.

In this predictive approach, refer toFigure 15h

", 7180 EIBPITAI

of the pipe integrity program will minimize both the probability and
consequence of pipeline failures. The program includes a pipeline risk
assessment of each transmission main to determine the priority, as well
as recommendations on implementation and execution of a condition
assessment and renewal program. This baseline riglssessment of
OUOOAI xAO AAAT I PIi EOEAA AU AAI AOI AOET ¢ OEA
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consequence and probability of failure for each pipeline operated by

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

YO EO A1l OEAEDPAOAA 6ehntelrity'progiam@id ET 1 E (
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 contirue to be exposed to the risk of pipeline failure.
Operational practices that minimize the consequences of a pipe break,

such as a valve exercising program or maintaining a minimum inventory

of replacement pipes, continue to be in place.

Each segment of @nsmission main planned for assessment has both
capital and O&M related projected expensesthe capital expenses
related to actual repairs of the pipe resulting from the assessment or
from the installation of monitoring equipment are accounted for within
the CIP.O&M budget related items consist of projected expenses related
to the planning of the condition assessment itself, development of a
detailed inspection plan, contingency and communication plan for each
segment, performing the actual condition assssment and any annual
monitoring fees for the installed assessment equipment. A significant
effort is required within each pipe assessment to communicate and
coordinate activities with member partners to ensure continuity of
service to the extent possiblaluring the assessment.In addition, it is
critical to evaluate appropriate technologies and approaches to
successfully perform the condition assessment that provides an
appropriate level of information while maintaining the highest water
quality and levds of service.

Figure 18 depicts only those water transmission mains
operated/maintained (leased) by GLWA within the City of Detroit.
Figure 19 depicts the water transmission mains operated/maintained
debs@d\ Iy BILWA 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.



Repair/
Replace

Figure 15. Proposed transmission system program cycle

The GeneraPurpose category within Project Category 2 and Project
Category 3 inthe Capital Project/Geaneral Ledger Account Numbering
Protocol are necessary to identify projects that cross over multiple
project categories. Projects thaare not specificallyattributed to one
particular area will be identified here.

Pressure Redcing Valves PR\ regulate water pressureat critical
locations throughout the Regional Water Transmission System. Pressure
reduction is needed to protect portions of the Water System from being
impacted by above normal operating pressures. Downstream die

PRVs, pressure is maintained at a relatively consistent lower pressure.

Fifty-three Pressure Monitoring Sitedn the transmission systemprovide
suction/upstream and dischargédownstream pressure readings to aid
in system operation.
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ADAMS RORD PUUPING STAIGN
FIGURZ. § 2

11511 PRESSJRE SERVICE 4ND
v | SERVICE WATER FIPNG SCHEMATIC

Figure 16. Adams Road Pumping Station: PRVs can be seen
throughout drawing. The one circled for example reduces
pressure before feeding to service water line.
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Booster stationsare located within the regional System andiistribute
water received from the Water TreatmentFacilities to communities and
other stations to meet pressure and demand requirementsSome water
is diverted to reservoirs at the station until needed during times of high
demand. Pumping stations rgpump the water in transmission mains and
reservoirs to maintain these pressures.There are19 water booster
stations in the GLWA transmission system.

A GLWA 2022-2026 CIP

Figure 20. Adams Road Pump Station

The Adams Road Station consists ofpaump 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 Statiopwhich receives ts water from the Lake
Huron Water Treatment Plant through the Imay Station.The discharged
water from the station flows north through the 42-inch water main
along Adams RoadThe station serves themember partner communities
of Rochester Hills, Auburn HillsPontiac, as well as Bloomfield Hills and
West Bloomfield, during high demand periods.

881.50

T D-2317

ELEVATION

SUCTION PRESSURE
DISCHARGE PRESSURE
RESERVOIR CAPACITY
RESERVOIR PUMPS

LINE PUMPS

ELECTRIC FEEDS

40 -

55 PSI

120-150 PSI
10 MG

R1-
R2-
L1-
- 750 HP, 18.2 MGD, 191 TDH

L2

L3-
L4-

2

1500 HP, 10 MGD, 350 TDH
1500 HP, 10 MGD, 350 TDH
750 HP, 18.2 MGD, 19IDH, VFD

750 HP, 18.2 MGD, 191 TDH
750 HP, 14 MGD, 191 TDH
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Figure 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 ofpeak hours and

use the stored water to supplement the supply during the hours of high Figure 22. Electric Avenue Pump Station
demand. The discharged water from the stan flows through the 36- The Electric Avenue Pumping Station increases the water prasg in the
inch water main along Canyon Avenue. The station serves the 36-inch water main running along Electric Avenue. The station receives
communities of East Detroit and Grosse Pointe. its water from the intermediate pressure district of the Southwest Water
ELEVATION 579.26 Treatment Plant. Water from Electric Avenue Pump Station serves the
SUCTION PRESSURE communities of Lincoln Park, Soutgate, Riverview, and Trenton.
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 ELEVATION S77.71
R3- 350 HP, 10 MGD, 350 TDH SUCTION PRESSURE 55-70 PSI
ELECTRIC FEEDS 1 DISCHARGE PRESSURE 55-80 PSI
RESERVOIR CAPACITY 2 X 3.3 MG
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

T D-241
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Figure 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 receives water from the intermediate
district of the Springwells Water Treatment Plant. Tie station increases
the pressure in the 48inch water main running along Ford Road.
Dearborn Heights, Garden City, Westland, Inkster, and parts of Canton
Township are serviced by Ford Road Pump Station.

Figure 23. Haggerty Pump Station

The Haggerty Pumping Station consists of a pump building, 4fillion
gallon aboveground reservoir, andexterior 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 an emergency supply of water of up to 28 MGD emergency
demand in the eventof a water main break between Haggerty and

Franklin pumping stations. When operating at full capacity during SLEVATION 618.26
. . . . . SUCTION PRESSURE 35-50 PSI
penodg of_ high demand, the Hgggerty F_’umplng Station will bpost th_e DISCHARGE 75-05 PS|
transmission system pressure in the existing 42nch water main serving PRESSURE
City of Novi, Commerce Township, City of Walled Lake, City of Wixom, RESERVOIR CAPACITY 10 MG
. . RESERVOIR PUMPS R6-450 HP, 10.08 MGD, 210 TDH
West Bloomfield, and Wolverine Lake. R7- 450 HP, 10.08 MGD, 210 TDH
ELEVATION 880.00 R8-450 HP, 10.08 MGD, 210 TDH

R9-450 HP, 10.08 MGD, 210 TDH

SUCTION PRESSURE  55-100 PSI R10- 450 HP, 10.08 MGD, 210 TDH

DISCHARGE PRESSUR 80 - 105 PSI

LINE PUMPS L1-250 HP, 18.14 MGD, 60 TDH

RESERVOIR CAPACITY 10 MG e o 08 en 120 1o
RESERVOIR PUMPS  R1-700 HP, 14 MGD, 200DH S0 e 1008 MeD, 120 To

R2- 700 HP, 14 MGD, 200 TDH L4 - 250 HP, 10.08 MGD, 120 TDH
LINE PUMPS L1- 700 HP, 21 MGD, 100 TDH, VFD Lo oe0 1008 MGD. 120 TO0

L2 - 700 HP, 21 MGD, 100 TDH, VFD CLECTRIC FEEDS 5

L/R3 - 700 HP, 21 MGD, 100 TDH, VFD
ELECTRIC FEEDS 2

T D-251



Figure 25. Franklin Pump Station

The Franklin Pumping Station consists of a pump house and reservoir.
The station increases pressure in the 42nch water main running north
and the 54inch water main running south along Inkster Road. The 60
inch main comes from the high pressureidtrict of the West Service
Center that, in turn, is fed by the Northeast and Springwells Water
Treatment Plants. The station also stores water to supplement normal
supply during the peak demand periods. The station serves Farmington
Hills, Franklin Township, Bloomfield, and West Bloomfield.

ELEVATION 832.58

SUCTION PRESSURE  35-60 PSI

DISCHARGE PRESSUR 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, 30MGD, 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

A GLWA 2022-2026 CIP

Figure 26. Michigan Avenue Pump Station
The Michigan Avenue Pumping Station increases the water pressure in
the 36-inch water main running along Michigan Avenue. The 3thich
water main is supplied by the intermediate pressure district of the
Springwells Water Treatment Plant and when demand reqtes it, by the
Southwest Water Treatment Plant intermediate pressure district. 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 PRESSUR 55-75 PSI

RESERVOIR CAPACITY 1X 3.5 MG

RESERVOIR PUMPS R4-350 HP, 8.64 MGD, 150 TDH
R5-350 HP, 8.64 MGD, 150 TDH

LINE PUMPS L1-75HP, 3.60 MGD, 90 TDH
L2-75HP, 3.60 MGR0 TDH
L3-125 HP, 4.32 MGD, 110 TDH
ELECTRIC FEEDS 2

T D-26171
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Figure 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 48nch water main running along Joy
Road. The station is fed by the Ford Road and Schwaft 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 Nothville. The station serves the member partner
communities of Plymouth and Northville and the townships of Plymouth,

Figure 28. Imlay Pump Station

The Imlay Pumping Station consists of a pump house and reservoir. The
station maintains the required water pressure in the 72inch supply line
to the Flint area and the 96inch supply line to North Service Center
Pumping Station. The station receives water through a 12dich 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 canbypass the station and go directly from the 126nch
main to the 96- and 72- inch water mains.

Northville, and Canton. ELEVATION 787.87
SUCTION PRESSURE 65 - 95 PS|
ELEVATION 686.00 DISCHARGE 85-W/-75-170-S PSI
SUCTION PRESSURE  35-55 PSI PRESSURE
DISCHARGE PRESSUR 130 - 150 PSI RESERVOIR CAPACITY 18 MG
RESERVOIR CAPACITY 2 X 5MG RESERVOIR PUMPS  R1-5250 HP, 75 MGD, 335DH
RESERVOIR PUMPS R1-1200 HP, 16.13 MGD, 332 TDH R2-5250 HP, 75 MGD, 335 TDH
R2-1200 HP, 16.13 MGD, 332 TDH LINE PUMPS LR3-6000 HP, 75 MGD, 335 TDH, VFD
R3- 1250 HP, 14.8 MGD, 332 TDH LR4- 6000 HP, 70 MGD, 390 TDH
LINE PUMPS L1- 1050 HP, 15.84 MGD, 288 TDH, VFD LR5- 6000 HP, 70 MGD, 390 TDH
L2 - 1050 HP, 15.84 MGD, 288 TDH LR6- 6000 HP, 70 MGD, 390 TDH, VFD
L3-1000 HP, 14.8 MGD, 288 TDH LR7-6000 HP, 70 MGD, 390 TDH, VFD
ELECTRIC FEEDS 2 LR8- 6000 HP, 70 MGD, 390 TDH, VFD
ELECTRIC FEEDS 2

i D27



Figure 29. Newburgh Pump Station
The Newburgh Pumping Station increases the pressure in the 4@ch
water main that runs along Eight Mile from West Service Center
intermediate pressureline. 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 42inch water main and
serves Livonia, Northville, Novi, and Farmington Hills.

ELEVATION 737.00

SUCTION PRESSURE  30-

60 PSI

DISCHARGE PRESSURI 110-130 PSI

LINE PUMPS L1-
L2-
L3-
L4 -
LS -

ELECTRIC FEEDS 2

450 HP, 8 MGD, 200 TDH
450 HP, 8 MGD, 200 TDH
515 HP, 12 MGD, 200 TDH
515 HP, 12 MGD, 200 TDH
515 HP, 12 MGD, 200 TDH

A GLWA 2022-2026 CIP

Figure 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 waer 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-24
inch branch line, running souh along Greenfield Road, supplies water to

the Springwells high pressure district. 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

SUCTION PRESSURE
DISCHARGE
PRESSURE
RESERVOIR CAPACITY
RESERVOIR PUMPS

ELECTRIC FEEDS

T D-281

657.00

40-55 PSI

10 MG

- 350 HP
- 350 HP
- 350 HP
- 350 HP
- 350 HP

, 10.08 MGD
, 10.08 MGD
, 10.08 MGD
, 10.08 MGD
, 10.08 MGD

, 150 TDH
, 150 TDH
, 150 TDH
, 150 TDH
, 150 TDH
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ELEVATION 697.70
SUCTION PRESSURE 30-50 PSI
DISCHARGE 135- 150 PSI
PRESSURE

RESERVOIR 2 X 10 MG
CAPACITY

RESERVOIR PUMPS  R1-250 HP, 15 MGD, 75 TDH
R2-250 HP, 15MGD, 75 TDH
R3-350 HP, 20 MGD, 76 TDH
R4-350 HP, 20 MGD, 76 TDH

LINE PUMPS L2 7 2500/1250 HP, 23-30 MGD, 246370 TDH
. . L372500/1250 HP, 19.325.5 MGD, 268400 TDH
Figure 31. North Service Center L4z 2500/1250 HP, 23-30 MGD, 246370 TDH
The North Service Center receives its water from Lake Huron Water L5 2500/1250 HP, 19.325.5 MGD, 260100 TDH
. . L6 - 2500/1250 HP, 19.325.5 MGD, 26400 TDH
Treatment Plant through the Imlay Station. North Service Center L7 - 2500 HP, 30 MGD, 370 TDH, VFD
maintains adequate pressure in the 84nch water main supplying L8 - 2500 HP, 30 MGD, 370 TDH, VFD
Pontiac and Utica, supplies water to the service are of Northst Water L9 - 2500 HP, 30 MGD, 370 TDH, VFD
» Supp . . . g L10 - 2500 HP, 30 MGD, 370 TDH, VFD
Treatment Plant and to Eight Mile water main, and stores water during ELECTRIC FEEDS 2

low demand periods to be used to supplement normal water supply
during peak periods. North Service Center serves Pontiac, Adams
Pumping Station, Utica, Northeast Water TreatmerPlant service area,
and supplies water to the Eight Mile water main.

T D-297



Figure 32. Orion Pump Station 3 A
4EA /1 OEI1T 30A0EI1T OOPPIEAO xAOAO

distribution mains. The water comes though the northbound 42nch
xAOAO 1T AET &O01T1 ! AAT O 3 OA Odnthimaih, O
which, in turn, is fed by the Lake Huron Water Treatment Plant through
the Imlay Pumping Station. The discharge from the station flows though
the 30-inch water main running long Giddings Road and serves the
Orion area.

ELEVATION 946.25

SUCTION PRESSURE  75-95 PSI

DISCHARGE 105- 130 PSI

PRESSURE

LINE PUMPS L1z 75 HP, 2 MGD, 85 TDH
L2z 75 HP, 4 MGD, 85 TDH
L3z 75 HP, 4 MGD, 85 TDH
L4z 75 HP, 4 MGD, 85 TDH

ELECTRIC FEEDS 2

A GLWA 2022-2026 CIP

A e MR AR R R AT RRA mae wf
reqlpred adeqppraty sigion gt i,

Figure 33. Rochester Pump Station
The Rochester Pump Station consists of a pump house and a transformer

ity of ¢
ation
Itisfed by the Imlay Station,
receives its water from the uron-Water Treatment Plant.
Discharged water will boost pressures in communities currently being
served by a 36inch main running eastwest along 24 Mile. The station
serves City & Rochester Hills, Shelby Township, City of Rochester,
Lennox Township, Macomb Township, and Chesterfield Township.

ELEVATION 687.00

SUCTION PRESSURE 65 -95 PSI

DISCHARGE 75-140 PSI

PRESSURE

LINE PUMPS L1-700 HP, 14.4 MGD, 205 TDH, VFD
L2-700 HP, 14.4 MGD, 205 TDH
L3-700 HP, 14.4 MGD, 205 TDH, VFD
L4 -700 HP, 14.4 MGD, 205 TDH
L5-700 HP, 14.4 MGD, 205 TDH

ELECTRIC FEEDS 2

T D-307



ELEVATION

SUCTION PRESSURE
DISCHARGE PRESSURE
RESERVOIR CAPACITY
RESERVOIR PUMPS

LINE PUMPS

ELECTRIC FEEDS

Figure 34. West Service Center

The West Service Center consists of one main pump house, two reservoir
pump houses, and two reservoirs. It increases the pressure in the 54
inch water main running along Eight Mile Road, from the high pressure
district of the Northeast and Springwells Plats. There are six line pumps
in the main pump house. Three line pumps supply high pressure water
to the Franklin station and other upstream member partner
communities. The three remaining pumps supply the intermediate
pressure line, which serves the Newbugh Station, Farmington Station,
and other upstream communities. During low demand periods, water is
diverted to the reservoirs. During high demand periods, the reservoir
water is pumped to the suction header of the line pumps. The
intermediate pressure line running along Eight Mile serves Redford
Township and Livonia before reaching the Newburgh Station. High
pressure lines running along Inkster Road serve the Farmington Hills
and Southeast Oakland County Water Assaociation before reaching the
Franklin Station.

T D-311
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646.89

35-50 PSI

110-140 PSI

2 X 10 MG

R1-400 HP, 24 MGD, 96 TDH
R2-400 HP, 24 MGD, 96 TDH
R3-400 HP, 20 MGD, 85 TDH
R4-400 HP, 20 MGD, 85 TDH
L1-700 HP, 30 MGD, 110 TDH
L2-700 HP, 30 MGD, 110 TDH
L3-700 HP, 30 MGD, 110 TDH
L4 - 1250 HP, 28.8 MGD, 188 TDH
L5-1250 HP, 29.5 MGD, 188 TDH
L5-1250 HP, 29.5 MGD, 188 TDH
2
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Figure 35. Schoolcraft Pump Station

The Schoolcraft Pump Station consists of one pump house, an electrical
building, one reservoir, and one primary unit substation. The station
increases the pressurén the 48-inch water main running along
Schoolcraft Road. The station is fed by the Springwells Water Treatment
Plant and itself feeds the Joy Road Station. The station serves the City of
Livonia and interconnects with the Joy Road Station, which services
Canton, Westland, and Plymouth.

Figure 36. West Chicago Pump Station

The West Chicago Station increases the water pressure in the-2&h
water main running along West Chicago Road. The 36ch water main
comes from the high pressure district of the Springwells Water
Treatment Plant. The station helps increase the pressuin the intake
lines for Schoolcraft and Newburgh Stations. Water from the station
ELEVATION 626.83 serves the member partner communities of southern Livonia, West

SUCTION PRESSURE 3555 Pol Service Center intermediate district, and Westland.

DISCHARGE 80-110 PSI

PRESSURE ELEVATION 636.71

RESERVOIR 10 MG SUCTION PRESSURE 40 - 60 PSI

CAPACITY DISCHARGE PRESSURE 70 - 80 PSI

RESERVOIR PUMPS R1-1200 HP, 20 MGD, 238 TDH RESERVOIR PUMPS R4-300 HP, 7.2 MGD, 185 TDH
R2/L3 - 1200 HP, 20 MGD, 238 TDH, VFD R5- 300 HP, 7.2 MGD, 185 TDH

LINE PUMPS L1-1000 HP, 20MGD, 170 TDH, VFD R6- 300 HP, 7.2 MGD, 185 TDH
L2-1000 HP, 20 MGD, 170 TDH, VFD LINE PUMPS L1-300 HP, 7.4 MGD, 180 TDH

ELECTRIC FEEDS 2 L2-300 HP, 7.4 MGD, 180 TDH

L3- 125 HP, 4.3 MGD, 180 TDH
ELECTRIC FEEDS 2

T D-327
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Figure 38. Ypsilanti Pump Station

Figure 37. Wick Road Pump Station The Ypsilanti Station consists of a pump house and a transformer yard.
The Wick Road Station consists of a pump house, a reservoir, and an 4EA OOAOCEIT OOPPI EAO xAOAO AO AAANC
electrical building. The station increases pressure in the 4Bich water distribution mains. It is fed by the Wick Road Station which receives its
main running along Wick Road. The station is fed mainly by the water from the Southwest Water Treat AT & 01 AT 66O ET OAO
Southwest Water Treatment Plant, which is affectedybthe Springwells pressure line. Discharged water from the station flows through the 42
01 AT 060 ET OAOI AAEAOA DPOAOOOOA 1 ET A dnchanitédr mAirErdnAing Along Al Ecarse Bdad It sEDds the OtF ok
station flows west through the 48inch water main along Wick Road. The Ypsilanti as well as Augusta, Pittsfield, and Superior.
main is reduced to 42 inches and feeds the Ypsilanti Station. A-B¥h ELEVATION 703.90
branch from the 48inch mainserves the Van Buren, Sumpter, Huron, SUCTION PRESSUR 30- 60 PSI
and Ash Townships. The station serves the member partner El'NSE';LAJTA%E PRESSURE EO 1388 52' S
communities of Romulus, Belleville, Carleton, Wayne, and Ypsilanti. L2- 1000 HP. 18 MGD. 250 TDH. VFD
ELEVATION 626.83 L3-1000 HP, 18 MGD, 250 TDH, VFD
SUCTION PRESSURE 40 - 60 PS| FLECTRIC FEEDS 2
DISCHARGE PRESSURE 80-135 PSI
RESERVOIRCAPACITY 10 MG
RESERVOIR PUMPS R1-1000 HP, 12 MGD, 238 TDH

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

LINE PUMPS L1-1000 HP, 18 MGD, 252 TDH, VFD
L2-1000 HP, 18 MGD, 252 TDH, VFD
ELECTRIC FEEDS 2

T D-337



The Water Quality Group is responsible for thenajority of the testing

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

Currently the GLWA Water Quality Group performs a majority of its
work for the overall benefit of the GLWA System. These functions
include water quality testing, member partner response, disinfection
services and the overall program management related to the Water
System water quality compliance.

The Geeral Purpose category within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Numbering
Protocol are necessary to identify projects that cross over multiple
project categories. Projects thaaire not specificallyattributed to one
particular area will be identified here.

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

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

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

In addition to metering equipment, the System Analytics and Meter
Operations Group maintains a 900MHz telemetry network and a
Wholesale Automated Meter Reading (WAMRystem. The 900 MHz
telemetry network is composed of 445 repeater sites. Each repeater
location consistsof radios and antennas. Th&/AMR system collects flow
and pressure information from GLWA wholesale water meter sites every
five minutes. The portal provides a customizable, webased interface
that displays meter andmember partner data in both graphicaland
tabular formats in increments of five minute, hourly and daily intervals.
Member partner and site usage can also be downloaded for dffie
examination. Billed Consumption with adjustments can be reviewed for
member partner usage analysis.

The GeneraPurpose category within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Numbering
Protocol are necessary to identify projects that cross over multiple
project categories.Projects thatare not specificallyattributed to one
particular area will be identified here.

The GeneraPurpose category within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Numbering
Protocol are necessary to identify projects that cross over multiple
project categories. Projects thaare not specificallyattributed to one
particular area will be identified here.

Programs consist of the replacement and/or rehabilitation ofspecific
capital asset on an ongoing or reoccurring basi$he program scope
and/or projected expenses may vary from yeato-year, depending on
the needs identified within the program, and as newly established
programs develop consistent schedules, requiraents and history over
time. Although not typically identified in the CIP future years projected
expenses, these programs will typically be funded in perpetuity. The
1T Oi AAOET ¢ OOO0OO0OAOOC
order to allow up to 99 separate projects to be attributable to each
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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.

T D-3517



1.2. GLWA WASTEWATER SYSTEM

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

The treatment plant was originally designed to provide primary
treatment (screening, git removal, primary sedimentation and
chlorination) for the wastewater generated by 2.4 million people and,
xEOE I 1T AEEZEAAOQCEI T Oh AO T ATU AO 1
in 1940 included Detroit and 11 nearby suburban communities.
Secondary treatment (biological treatment and secondary

clarification for removal of biodegradable solids, resulting in an even
Al AAT A0 A&l OAT O0Q
to be the recipient of continual upgrades in order to ensure it is capéd

of staying abreast of ever more stringent regulatory standards.
#OOO0OAT Ol Uh OEA 722& OAOOEAAO OEA
population contained within Detroit and 76 other communities in a
service area of more than 946 square miles. In 199%e Michigan

section of the American Society of Civil Engineers nhamed the WRRF one
of the top 10 engineering projects of the 20th century.

The WRRFtreats, on average 650 MGD Currently, the peak rated
capacity is 1,700 MGD for primary treatment and 930 MG for
secondary treatment.The WRRFhas been in service since 194@t
which time it removed approximately 50-70 percent of the pollutant
loads.It was upgraded to full secondary treatment in the 1970sAfter
the upgrade to secondary treatment, th&/RRFremoves in excess of 85
percent of the pollutant loads to meet federal and state requirements.

I B9.1 ET1

xAO ET OOT AGAAA EI
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Currently, the WRRFserves approximately3 million residents in
southeast MichiganThe WRRFreceives wastewaer flow from three
main interceptors: the Detroit River Interceptor (DRI), the Oakwood
Interceptor (OWI), and the North Interceptor East Arm (NIEA).
Approximately 36 percent of the flow comes from the DRI, 3percent
from the OWI, and the remaiing 29 peraent from the NIEA After the
flow reaches theWRRFvia the three interceptors, it is pumped to the
primary and secondary treatment processes at Pump Station No. 1 (PS
1) and Pump Station No. 2 (R8). Each pump station has eight pumps
with a combined total pumping capacity in excess of Billion gallons per
day (BGD).

A diagram of the WRRF layout is shown on the following pagefilgure
PDAT pil A8 4EA Pl AT 660 OAOOEAA

The primary treatment area of the WRRF consists of the following major

UMSEA pwenO8 ', 7180 7228 AilOEI OAO
w Raw wastewater pumping to Pump Station No. 1 (PH and
Pump Station No. 2 (PL), grit and screenings removal, and

ical additj .
e&angulé%rmﬁaéry EiQiels £ OEA OOAOAG O
6 Circular Clarifiers

7 Rectangular Clarifier Scum Buildings

6 Circular Clarifier Scum Buildings

Rectangular Clarifier Pipe Gallery (including 12 Sludge
Pumps)

6 Rectangular Clarifier Electrical/Mechanical Buildings
3 Circular Clarifier SludgePumping Stations

1 Scum Concentrator Building

1 Thin Sludge Pumping Station

Miscellaneous Hydraulic Structures and Gates

O
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Figure 39. Water Resource Recovery Facility Layout
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Wastewater from PS1 and PS2 flows by gravity to the rectangular and
circular primary clarifiers. Under normal dry weather flow conditions,
the rectangular clarifiers typically receive flow from PSL, while the
circular clarifiers typically receive flow from PS2, and all the primary
effluent receives secondary treatment. Under wet weather conditions, a
portion of the flow from PS1 may need to be directed to the circular
clarifiers to meet the permit primary flow requirement of 1,700 MGD.
The permit requires that flow up to 930 MGD be directed to secondary
treatment and that flow above 930 MGD receive chlorination and be
discharged through the Detroit River Outfall.

The secondary treatment aea of the WRRF consists of the following
major units (continued after next page):

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

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

One Oxygen Gas Delivery Pifiee

One Cryogenic Oxygen Production Plant

Twenty-five Circular Final Clarifiers
Chlorination/Dechlorination/Outfalls

Intermediate pumping (ILP Station Nos. 1 and 2).

Secondary treatment using high purity oxygen activated
sludge tanks and 25 secondary cld#ters.

Disinfection of the final effluent using chlorination and
dechlorination.

egeegeee

€

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

All required oxygen for the aeration system is supplied by Praxair
through a dedicated pipeline. Thd’raxair pipeline ends at a metering
station located where the old 180 Cryogenic Plant was located (this
plant was demolished as part of DWR013). From the metering station,
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an oxygen piping system ties into each aeration deck and the liquid
oxygen backy system.

Four covered aeration decks use high purity oxygen for biological
treatment. Aeration Deck Nos. 1 and 2 each have 10 bays, while Aeration
Deck Nos. 3 and 4 have eight bays each. The volume of each aeration
deck is approximately 17.8 million gallms. Oxygen is fed to the
headspace at the first bay of each deck. High efficiency aerators dissolve
oxygen into the wastewater and keep the mixed liquor in suspension.
Primary effluent and return activated sludge (RAS) enter at the first bay
of each aeratbn deck. All decks are equipped with mixers, a purge
blower, oxygen feed and vent valves, an oxygen flow meter, and Lower
Explosive Limit (LEL) and dissolved oxygen monitoring equipment.

Each aeration deck has a rated capacity of 310 MGD (+50 MGD RAS). The
plant typically maintains three decks in service at all times to be able to
meet the required wet weather flow of 930 MGD through secondary
treatment. The fourth deck is always offline and acts as a backup.

Aeration Deck No. 1 was converted to a pure oxgg system, and

Aeration Deck Nos. 2, 3, and 4 were rehabilitated in 2004 through 2006
underDWRp mtv O! AOAOGET T S$AAE #11 OAOOEIT
The mixed liquor flows by gravity from the aeration decks and is

distributed to the secondary clarifiers forsolids/water separation.

Variable speed vertical wet pit pumps return the activated sludge from

the clarifiers to the aeration decks. Sludge is wasted on a continuous

basis from the return activated sludge to Complex B gravity thickeners.

The secondary #luent is chlorinated and dechlorinated before
discharge to the river through the Detroit River Outfall (DRO).

As indicated above, the secondary treatment capacity is 930 MGD during
wet weather. The 930 MGD capacity is based on the following
assumptions:

w 3 out of 5 ILPs each at 310 MGD
W 3 out of 4 aeration decks each at 310 MGD
W 23 of 25 clarifiers each at 40.4 MGD

The conversion of Aeration Basin No. 1 to high purity oxygen in 2004
increased its capacity from 150 MGD to a maximum of 310 MGD,
providing the plant with any one basin as backup capacity. Additionally,



the replacement of ILP Nos. 1 and 2 and modification to their flow
metering installation under DWR2004, increased their maximum
pumping capacity from 260 MGD to 365 MGD during the year 2004.
These improvements have, therefore, provided GLWA adequate
redundancy to allow the maintenance staff to schedule shutdowns of
aeration basins or ILPs to conduct preventive maintenance throughout
the year regardless of weather conditions.

Solids generated in primary and secondary treatment are gravity
thickened in separate facilities for primary sludge and thickened waste
activated sludge for drying and disposal. A portion of the thickened
sludge is pumped to the new Biosolids Drying&eility (BDF). The
thickened solids are dewatered using both high solids centrifuges and
belt filter presses (BFPs). Portions of the dewatered solids are
incinerated. The remainder of the dewatered solids are offloaded after
lime addition to trucks for either land application or landfill disposal.

4EA 1 OOET OEOQUG )T AOOOOEAI
S. Livernois, is responsible for implementing and enforcing city and
federal regulations pertaining to thepretreatment of industrial
wastewater.

Industrial Waste Control charges are assessed to all commercial and
industrial end users that send wastewater to the GLWA wastewater
treatment plant. The IWC charges are to offset the costs incurred in
administering regulatory activities under the Sewer Use
Ordinance/Industrial Waste Control Ordinance as required in the
National Pollutant Discharge Elimination System (NPDES) Permit
Program and the Clean Water Act (CWA). There is a delegation
Agreement with each commurtiy to collect the industrial waste control
charges from the endusers even though most communities are
contracting agency member partner s to the wholesale sewer contract
member partner.

In addition to the IWC Charges, a commercial or industrial end useray
also have to pay pollutant surcharges if they discharge higstrength

wastewater into the System that has compatible pollutant levels higher
than is allowed for domestic sources. The IWC Group evaluates users
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and does testing to identify those usershiat have excess pollutants. The
charges are used to offset the higher chemical and treatment costs for
these excess pollutants in the wastewater.

The Authority provides treatment at Combined Sewer Overflow (CSO)
Retention Treatment Bass (RTB) and Screening and Disinfection
Facilities (SDF) on many of its largest outfalls to provide for removal of
floatable material and disinfection of wastewater prior to discharge. The
CSO basins are also designed with storage capacity to contain &unee

of wastewater from each storm event, including the first flush of the
storm. When the storm event subsides, the captured flows are pumped
back through the system for treatment at the WRRF.

GLWA operateseight of the 18 CSO control facilities tributaryOT ' , 7!

RegionalSewer System in Wayne, Oakland and Macomb Counties as
prescribed in alease agreementThe facilities are an outgrowth of the
Long-Term CSO Control Plgrstarted in 1993 to address CSO discharges
from 78 outfalls along the Detroit and Ruge Rivers. Of theight

7A00A # ifaildia3]five arp CSORTBsartl thréda® BhFs. ThellotafoA &1 £30 RAKES
and SDFs assets can be found &igure 51 on page53. The Belle Isle CSO

RTB is operated as prescribed in a shared services agreement.

CSO control is needed becaa the Sewer System can become overloaded

during heavy rain events. In older, large metropolitan areas like Detroit,
combined sewers are used to transport both wastewater and storm
water in the same pipe. During rainstorms, these sewers can receive
many times the volume of flow that is normally transported on a dry day.
CSO control facilitiesadequately treat these excess flows during wet
weather in accordance with the GLWA EGLE NPDES pern@ibnversely,
newer communities have two separate sewer systems: erto handle
wastewater flow and the other for storm flow.

A CSQOetention treatment basin (RTB) is a storage tank that captures
flow equal to its volume during a wetweather event. Flow to an RTB in
excess of its volumas screened and disinfected prior © discharge out of
an RTB outfall Flows are injected with Sodium Hypochloritedisinfectant
to kill bacteria before discharging to receiving waters (Detroit and
Rouge Rivers)Materials removed by the screens are sent to the WRRF

(0]



or hauled to alandfill for proper disposal. The stored flows are sent to
the WRRF after the storm has subsided and capacity is available in the
sewer system. During smaller wet weather events, the flows are small
enough to be completely captured and stored in the RTB.

Some RTBs have a firsflush compartment used to store flow with the
highest level of pollutants from the first part of the storm. These
pollutants include organic material, oil, sediment, salt and lawn
chemicals that are picked up by the storm water as ifuns off roads and
lawns. Flows from this compartment are always stored and sent to the
WRRF when the RTB is emptied.

GLWA adopted a foupart strategy to address CSO:

() Source reductionz reduce the amount of storm flow that
enters the wastewater system.
() In-system storagez maximize the use of existing storage

space in the sewer system during storms.
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w Wastewater treatment plant expansiorz expand capacity of
primary treatment from 1.5 to 1.7 billion gallons per day to
treat more flow during storms.

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

In spite of this progress to eliminate untreated combined sewer
overflows, GLWA is preparing fothe next phase in combined sewer
overflow treatment. This next phase will endeavor to reduce, minimize,
and/or eliminate untreated CSO overflows over the next long term CSO
period. Strategies for the longterm plan will focus on and further
develop elemers identified during the 2019 GLWAWastewater Master
Plan project.

A summary of the overall flow and treatment capacity of the GLWA CSO
RTB Facilities is shown inTable 3 on the following pages.



Table 3. Flow and Treatment Capacity of GLWA CSO RTBs"

Year of Startup

Drainage Area (Acres) 2
Retention Volume (MG)
In-System Storage (MG)
Peak Flow Rates (cfs)c
Compartments

Sanitary Pump Station
Influent

Effluent

Dewatering

Screening

Odor Control

Flushing
Ventilation
Disinfection

HUBBELL-
SOUTHFIELD
1999
14,328

22

4.4

3,200

2

No

Gravity
Gravity

Gravity / Pumped

1.5-inch Catenary
Type Bar Screens

Horizontal Wet

Scrubber with Sodium

Hypochlorite
Flushing Nozzles
Forced-Air

Sodium Hypochlorite

SEVEN MILE

1999
508
2.2

7

656

2

No
Gravity

Pumped

PURITAN-FENKELL

1999
635
2.8

-

845

2

Yes
Gravity

Gravity / Pumped

0.5-inch Open Space Centenasyype Bar

Screens

Vertical Wet Scrubber with Sodium

Hypochlorite
Tipping Buckets
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CONNER CREEK

2005
21,840
30

32
13,962
4

No
Gravity

Gravity / Pumped

1.5-inch Centenary
Type Bar Screens

Carbon Absorption

Flushing Gates

OAKWOOD

2012
1,500
9.0

0

1,660

2

Yes
Pumped

Gravity / Pumped

Perforated Plate
Screens (68 mm)

aCombined wet weather flow sources drained from tributary districts (acreage) is preferentially transported to the WRRF un#lrimary capacity is
exceeded per established Operational Protocols; residual flows are transported to CSO Facilities.
bTributary upstream wet weather flow volume also captured and drained to basin during events and subsequently dewatered.
cPeak flow rates are dpendent on discharge river elevation.
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F|gure 40 Conner Creek CSO RTB Flgure 41. Hubbe||—SOUther|d CSO RTB .
$AOO0I EOBO 1 AOCAOGO #3/ Ail 6011 £FARAEITEdUphelSpatiKield:GSO RTBds ore OfA X Entogd ggtive, Jopgest

eliminated three outfalls and has dramatically improved water quality in operating CSO facilities and the largest on the Rouge River. Since August
Conner Creek and the Detroit River since going into operation in 1999, it has been effectively capturing and treating combined sewage
November 2005. This RTB provides 62 million gallonsfdotal storage, through screening, settling and disinfectiorto meet discharge permit

with 30 million gallons in the retention treatment basin and 32 million requirements that protect public health. Sized to fit into the available
gallons in upstream structures. Highspeed mixers are used to rapidly land and site constraints, the basin has a 2aillion -gallon storage

disinfect flows and achieve the required fecal coliform limits. This capacity. Located next to the Tournament Players Championship Golf
facility was sized to provide five minutes of detention for settling and Course (TPC) in Dearbrn, this RTB serves as an example of how these
disinfection for the peak flow from the 10year, one-hour storm. 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 large storms with high flow rates.
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Oakwood CSO RTB Puritan-Fenkell CSO RTB

o

Figure 42. Oakwood CSO RTB . . Figure 43. Puritan-Fenkell CSO RTB

The Oakwood CSO RTB was placed in service in 2012. Located onthe | qcated inEliza Howell Park, the PuritarFenkell CSO RTB is the third
I0\_N_er portion of the_Rougfe River Imme_dlately soutfof |75, the 9 Rouge River CSO RTB. This facility successfully demonstrated that a
million -gallon RTB is designed to provide CSO treatment through facility sized to provide 20 minutes of detention time for settling and
storage plus fine screening and disinfection. This facility includes a disinfection of the one-year, one-hour storm event peakflow is sufficient
major influent pumping station with capacity to pump 1,800 cubic feet to meet protection of public health standards. The 2-8nillion -gallon

per second (cfs) combined sanitary ad storm flow. This pumping facility became operational in August 1999and eliminated two

station increases the level of service for the Oakwood District and helps untreated CSO outfalls.

to alleviate basement flooding in the upstream area.
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A CSO &eening andDisinfection Facility (SDF)treats combined sewag.
These are calledlow-through facilities, and use fine screens to remove
solids and sanitary trash from the combined seage. Flows are injected
with Sodium Hypochlorite disinfectant to kill bacteria beforedischarging
to receiving waters (Detroit and Rouge Rivers)Materials removed by
the screens are sent to th&®VRRFor hauled to a landfill for proper
disposal. A summary of the overall flow and treatment capacity of the
GLWA CSO SDFs is shownTiable 4 below.

Table 4. Flow and Treatment Capacity CSO Screening and
Disinfection Facilities

BABY
COMPONENT CRITERIA CREEK LEIB ST. AUBIN
: In Service Date 2007 2002 2002
17 ¥ . .
o Peak Hydraulic Capacity 5 10 ¢fs 2,000 cfs 310 cfs
Figure 44 Seven Mile CSO RTB
The Seven Mile CSO RTB was constructed at the same time as the Toward Treatment 140 cfs 150 cfs Not Applicable
Hubbell-Southfield and PuritanFenkell CSO RTBs with funding from the Capacity
Rouge River National Wet Weather Demonstration Program. Located on : .
- . . S C t 5,100 cf 1,550 cf 250 cf
the northeast corner of West Seven Mile Roaahd Shiawasse Drive,the creening Lapacty cs cs “s
roof of the basin also serves as the parking lot for the Greater Grace Disinfection Capacity
Temple. The RTB is sized to provide 30 minutes of detention time for (10 minute contact) 5,100cfs 1,550 cfs 250 cfs
settling and disinfection of theone-year, one-hour storm event peak . . .
flow. It has a 2.2million -gallon storage capacity. Two untreated CSO Dewatering Capacity Static Volume  Static Volume in
outfalls were eliminated when it went into operation in1999. in 24 hours 24 hours
Gravity / . .
Influent Pumped Gravity Gravity
Effluent Gravity Gravity Gravity

aPeak hydraulic capacity is dependent on river elevations.
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Baby Creek Screening and Disinfection Facility

Figure 45. Baby Creek SDF

The Baby Creek facility is a screening and disinfection facility that uses
fine screens and highrate disinfection to treat combined sewage flows
that pass through it. It is located at Miller and Industrial Drive in
southwest Detroit at the city limit shared with Dearborn. Highenergy
mixers are being used to mix sodium hypochlorited maximize bacterial
kill and minimize discharge of residual chlorine to the Rouge River. The
facility is rated for 5,100 cfs treatment capacity although treatment flow
rates vary based on the river elevationThe site area includes the
Woodmere Pumping &ation that services a 450acre portion of the Baby
Creek tributary area.

T D-497
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Leib Screening and Disinfection Facilit

Figure 46. Leib SDF

The Leib facility was constructed to address a large outfall on the Detroit
River and to cemonstrate the effectiveness of fine screening (horizontal
and vertical) in combination with 10 minutes of disinfection time for the
design flow to meet protection of public health standards. Higlenergy
mixers are being used to mix sodium hypochlorite tonaximize bacterial
kill and minimize discharge of residual chlorine to the Detroit River. The
facility can treat a flow rate of up to 1,550 cfs. It began operation in
2002, and successfully achieved the required treatment levels during the
demonstration period.



=
Figure 47. St. Aubin SDF
The St. Aubin facility was built at the same time as the Leib facility and
uses the same technologyigh-energy mixers are being used to mix
sodium hypochlorite to maximize bacterial kill and minimize discharge
of residual chlorine to the Detroit River. While St. Aubin is much smaller,
with about one fifth of the treatment capacity of Leib, it is important in
addressing water quality along Chene Parfwhich frequently hosts
concerts and other events). This facility has operated successfully since
2002.
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The GeneraPurpose category within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Nulrering
Protocol are necessary to identify projects that cross over multiple
project categories. Projects thaare not specificallyattributed to one
particular area will be identified here.

The GeneraPurpose caegory within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Numbering
Protocol are necessary to identify projects that cross over multiple
project categories. Projects thaare not specificallyattributed to one
particular area will be identified here.

The Regional Wastewater Collection System (RWCiSxesponsible for
the conveyance of wastewateand stormwater flows to the GLWA
WRRE The collection system is the oldest part of thevastewater
treatment and transportation system.Some sewers areover 130 years
old and are still in service today.

The RWCS is comprised of approximatel95 miles of sewermains.

Approximately 184 miles of themains areAT T OEAAOAA O#1 11 1

interceptors or trunk sewers, with the remaining 11 miles of mains

AAET ¢ Al ManbehPatnkrk | ©T AAOET 16 | E8BA8H
connecting a suburbammember partner to the GLWA WRRF with no

other member partner taps to it). In addition, there are approximatdy

0.1 miles of force main operated and maintained by GLW8eeFigure

51, the map of the RWCS, artbe list of all of GLWAleased sewemain
assetsbelow. Information has been gathered in this table from best
available sources, including various reference documentas well as GIS
information .

Figure 48, Figure 49, andFigure 50 depict the collection system
inventory by material, diameter, and decad installed/age, respectively.
The collection systemranges from12 to 348 inch in diameter with an
average age o8 years.

Most of RWCSs Concrete Pipg(72%) and Brick Pipe(23%). The
majority of RWCS are typically60 inches and larger, of whichl61-169
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inch (12%), 120-129 (12%), and102-108 inch (9%) are the most Figure 48. Collection system inventory by material
commonconduit diameters/ heights. Detroit and the region went 25 250
through several growth periods of time evidenced by the greatest
periods of water main installation of the 120s (37%), 1960s (12%) and

1930s (9%). 3 -

In recent history, a condition inspection of the Detroit River Interceptor . 150 &
and Outfalls was performed in 2012A prioritized condition assessment g H
and renewal programhas been underway since 2016 on the collection £ F
system gravity mains. This effort was initiated to address the aging %m 100 §

collection system infrastructure in a proactive and methodic fashion.
Over the past two years all 184 miles of sanitary sewer interceptor has
been inspected as part of this prograntollow-up repairs and
inspections are being planned and are in various stages of completion.

CRK RCP, | RCSP SBP
23mig1.0mi$0.7mig0.2mi ———_
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Figure 49. Collection system inventory by diameter/height
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Figure 50. Collection system inventory by decade installed/age
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Figure 51 depicts only those interceptors and trunk sewers are the Detroit River Interceptor (DRI), OakwooeNorthwest Interceptor
operated/maintained (leased) by GLWAThe suburban communities (O-NWI), and North Interceptor East Arm (NFEA).These interceptors

own, operate, and maintain all of their collection system up to the points are shown in red/green.These primary interceptors total approximately
of connection to the RWCS. 44 miles in length with theremaining 151 miles being trunk sewers that

There are three primary interceptors that make up the RWCS and primarily service the City of Detroito @drainage districts.

ultimately serve all the combined drainage districtsThose interceptors
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Table 5. Sewer interceptors and trunk sewers operated/maintained by GLWA

YEARS INSPECTION
LENGTH DRAINS TO CONSTRUCTED AGE RANGE AVERAGE MONTH /
SBNER NAME TYPE (MILES) SIZE MATERIAL INTERCEPTOR (YEAR- YEAR) (YEARS- YEARS)AGE YEAR
6 Mile Sewer Trunk 5.0 9'-10.5' Concrete / Brick DRI 1921 1927 98 92 95 9/2017 to
1/2018
6 Mile Sewer East Trunk 0.4 10.5' Concrete DRI 1921 - 98 - 98 9/17
6 Mile Sewer West Trunk 0.5 6.25'-7.25' Concrete O-NWI 1930 - 89 - 89 12/2017
7 Mile Sewer Trunk 4.2 5.5-11.5 Concrete DRI & NIEA 1921 1924 98 95 97 8/2017 to
11/2017
7 Mile Sewer West Trunk 0.8 9.25' Brick O-NWI 1931 - 88 - 88 10/2017
7 Mile Sewer West Relief Trunk 0.7 10 Concrete DRI & NIEA 1965 1967 54 52 53 8/2017 to
10/2017
7 Mile Sewer East Relief Trunk 3.2 9'-13.75' Concrete DRI 1960 1962 59 57 58 10/2017
8 Mile -Centerline Sewer / Trunk 0.7 1.5-8.5' Concrete / Brick DRI 1928 1930 58 - 58 4/2018 to
Connors Ave. Arm / Unknown 8/2018
Ashland Relief Sewer Trunk 1.7 11.5-16' Concrete DRI 1961 - 81 - 81 11/2016 to
12/2016
Baby Creek (Dry Weather Line) Trunk 4.3 3 Concrete O-NWI 1938 - 57 - 57 12/2017 to
1/2018
Baby Creek (Wet Weather Line) Trunk/CSO 4.3 14.5'x17.5' Concrete N/A - Rouge 1962 - 97 - 97 12/2017 to
Storage River, Miller Rd 1/2018
Gate Outfall
Bates St. Sewer Trunk 5.4 1'-13.5' Concrete / Brick DRI 1922 - 90 - 90 9/2017 to
c6@180b86 j " /Clay/Unknown 10/2017
Berg Sewer Customer 0.1 1.75 Concrete / Brick O-NWI 1929 - 107 96 102 9/2017 to
Connection 10/2017
Clark Sewer, Morell St. Sewer, Trunk 8.2 5'-14' Concrete / Brick DRI 1912 1923 65 62 64 8/2017 to
Extension to Morrell, Tuxedo / Unknown 10/2017
Ave. Sewer
Conant-Mt. Elliot Relief Sewer  Trunk 8.2 10.5-16.25' Concrete DRI & NIEA 1954 1957 97 91 94 9/2017 to
10/2017
Connors Creek Enclosure Trunk 115 12'x17.5' (Box) Concrete / Brick DRI 1922 1928 49 - 49 9/2016 to
12.9'x17.5' (Box) 12/2017
Dequindre Interceptor Trunk 0.9 9' Concrete DRI & NIEA 1970 - 98 92 95 -
Detroit River Outfalls Outfalls 10.7 1'-15.5' Concrete / Brick Detroit River 1885 1967 134 52 93 10/2016
(Varying Shapes) / Clay / Unknown
Detroit River Interceptor (DRI)  Interceptor  12.7 6'-16' Concrete / Brick WRRF 1913 1939 106 80 93 07/2012 to
10/2016
East Jefferson Relief Sewer Trunk 1.1 14' Concrete DRI 1927 - 92 - 92 12/2016
Elmer-Ternes Sewer (West End Trunk 2.6 14.5' Concrete O-NWI 1962 1965 57 54 56 8/2017 to
Relief) 14.5x14.5' (Box) 10/2017
Evergreen -Farmington Customer 4.8 8' Concrete DRI & NIEA 1991 - 28 - 28 -

Connection Connection
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YEARS INSPECTION
LENGTH DRAINS TO CONSTRUCTED AGE RANGE AVERAGE MONTH /
SBNER NAME TYPE (MILES) SIZE MATERIAL INTERCEPTOR (YEAR- YEAR) (YEARS- YEARS)AGE YEAR
First -Hamilton Relief Sewer Trunk 8.8 7'-15.5' Concrete DRI & NIEA 1956 1970 63 49 56 8/2017 to
2.7'x4' - 10'x10.5' 10/2017
(Box)
Fisher Ave. Storm Sewer Trunk 0.5 10.5'x13.75' Concrete DRI / Detroit 1928 1965 91 54 73 -
River
Fort Street Sewer Trunk 2.7 2'-10' Concrete / Crock O-NWI 1924 1939 95 80 88 9/2017 to
/ Brick / 3/2018
Segmented Block
Fox Creek Relief Sewer, Trunk 4.0 9.25-16' Concrete DRI 1923 1953 96 66 81 11/2016 to
Cadieux Road Sewer 12/2016
Jos. Campau Sewer Trunk 5.0 3.5-11.5 Concrete / Brick DRI 1921 1957 98 62 80 9/2017 to
11/2017
Joy Road Sewer, Highland Park Trunk 4.1 8.25-14' Concrete / Brick DRI & NIEA & © 1922 1975 97 44 71 9/2017 to
Sewer - Edison Ave. Arm, NWI 11/2017
Highland Park Arm
Linwood Ave. Sewer, Lateral Trunk 3.1 1.25'-9.5' Concrete / Brick DRI 1919 1921 100 98 99 9/2017 to
Sewer - Puritan & Linwood - 3'x4.5' (Box) / Clay 2/2018
Puritan Ave. Arm 3.3'x5' (Box)
Livernois Relief Sewer Trunk 5.0 3'-10.5' Concrete DRI & NIEA 1949 1972 70 47 59 9/2017 to
10'x10' (Box) 10/2017
Lonyo Sewer Trunk 3.4 13.6' Concrete / Brick O-NWI 1922 - 97 - 97 9/2017
14.5'x14' (Box)
Lynch Road Sewer, Davison Trunk 4.9 5.5-11.5 Concrete / Brick DRI 1920 1975 99 44 72 712017
Ave. Sewer, Chrysler Freeway
Davison Sewer Alterations,
Connor Creek Connection
Mack Avenue Relief Sewer Trunk 2.2 9.25-14' Concrete DRI 1967 - 52 - 52 11/2016
Mt. Elliot Ave. Sewer, Miller Trunk 6.4 1.25'-9' Crock / Brick DRI 1913 1930 106 89 98 7/2017 to
Road Sewer, Carrie Ave. Relief, 3/2018
and Laterals
North Interceptor East Arm Interceptor 6.4 12'-17.5' Concrete WRRF & DRI 1971 1974 48 45 47 712015 to
(NIEA) - Upper Portion, 8/2015

Northeast SPS to Gratiot



The RWCS serves 75uburban communities that cover anarea of 1,100
square miles. Alarge majority of the suburban communities are served
by separated storm/sewer systemsThe RWCS is comprised ofiZsewer
districts representing drainage districts within the City of Detroit,
drainage districts from adjoining counties/municipal districts, and
various districts serving individual suburban communities.The sewer
service areas srved by the RWCS are as shown Kigure 52.

Nine sewer districts: Rouge River, Hubbell, Southfield, Baby Creek,
Conner Creek, Oakwood, Central City, Fox Creakd East Jefferson.

Souhteld FoyalgeT T o
OAKLAND COUNTIY  oscpan Hezel Park MACOMEB COUN e
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Figure 52. Sewer districts within Detroit
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Communities served by the varying sewer districts are provided belv.

COUNTY/
CITY

Table 6. GLWA Service Districts & Communities Served

COUNTY/
CITY

Detroit
Detroit
Detroit
Detroit

Detroit

Detroit
Detroit
Detroit
Detroit

Macomb

Macomb

Macomb

Oakland

Oakland

Oakland

Oakland

DISTRICT

Rouge River
Hubbell
Southfield
Baby Creek

Conner Creek

Oakwood
Central City
Fox Creek
East Jefferson

Southeast Macomb
Sanitary Sewer District
(SEMSD)

Macomb County
Wastewater District
(part of Oakland
Macomb Interceptor
Drainage District)

Centerline

EvergreenFarmington
District

Southeast Oakland
County District (George
W. Kuhn Drainage
District)

Clinton Oakland District
(part of Oakland
Macomb Interceptor
Drainage District)

City of Farmington

Wayne
COMMUNITIES
City of Detroit
City of Detroit
City of Detroit Wayne
City of Detroit, Highland Park

Wayne
City of Detroit, Highland Park, Hamtramck Wayne
City of Detroit Wayne
City of Detroit Wayne
City of Detroit Wayne
City of Detroit Wayne

Wayne
St. Clair Shores, East Pointe, Roseville Wayne
(Through NESDS) Wayne

Fraser, Sterling Heights, Clinton Twp,
Harrison Twp, Shelby Twp, Utica, Macomb
Twp, Waldenburn, Chesterfield, New Haven,
Lenox, Ray, Washington Twp

City of Centerline

Farmington Hills, Orchard Lake Village,
Keego HarborBloomfield Hills, Bloomfield
Twp, Birmingham, Franklin, Beverly Hills,
Lathrup Village, Southfield, Troy

Troy, Oak park, Madison Heights, Clawson,
Hazel Park, Royal OaRleasant Ridge,
Huntington Woods, Berkley, Royal Oak Twp,
Ferndale

West Bloomfield Twp, Waterford Twp, Lake
Angelis, Auburn Hills, Rochester Hills,
Rochester, Oakland Twp, Orion Twp, Village
of Clarkston, Independence Twp, Orion Twp,
Lake Orion, Oxford Twp, City of Oxford

City of Farmington

DISTRICT

Rouge Valley Sewage
Disposal System
(RVSDS)

Northeast Sewage
Disposal System
(NESDS)

Grosse Pointe Farms
Grosse pointe Park
Grosse Pointe

City of Dearborn
Melvindale

Allen Park

Redford Township
Dearborn heights
Harper Woods

A GLWA 2022-2026 CIP

COMMUNITIES

City of Inkster, City of Wayne, Canton Twp,
Van Buren Twp, City of Westland, Garden
City, Dearborn heights, Redford Twp, City of
Livonia, City of Plymouth, City of Northville,
City of Novi, Novi Twp, Romula

Harper Woods, Grosse Pointe Shores, Gros:
Pointe Woods

Grosse Pointe Farms
Grosse pointe Park
Grosse Pointe

City of Dearborn
Melvindale

Allen Park

Redford Township
Dearborn heights
Harper Woods



The SystemsControl Center operates and maintains five Wastewater
Pumping Stations located in the GLWA collection system that assist
conveyance of wastewater and stormwater flows to the WRRF. They are
Conner Sewage Pumping Station, Fairview Sewage Pumping Station,
Freud Sewage Pumping Station, Northeast Sewage Pumping Statmd
Oakwood Sewage Pumping Statioithese facilities are described in the
table below.

GLWA maintains 13 iasystem storage devices throughout central
Detroit and seven insystem gates throughouthe west side of Detroit to
maximize the storage capacity of sewers during storms. The-system
storage devices are rubber, inflatable dams located inside large trunk
sewers. The insystem gates are mechanical gates located inside outfall
sewers. These dvices are designed to temporarily retain flows in the
Sewer System during storm events up to a certain level before discharge
to the river occurs. These devices operate automatically but are
monitored by GLWA staff. These staff members coordinate and appl
operational protocols prior to storm events to dewater the wastewater
collection system and treatment facilities to maximize the available in
system storage capacity. Along with the flow control devices, the
Systems Control Center team also operates anghintains many rain
gauges and level sensors throughout the RWCS.

The GeneraPurpose category within Project Category 2 and Project
Category 3 inthe Capital Project/General Ledger Account Numbering
Protocol are necessary to identi§ projects that cross over multiple
project categories. Projects thaare not specificallyattributed to one
particular area will be identified here.

Wastewater Pump Stations pump wastewater, and when necessary
excess stom water, to the WRRFE Most of the wastewater collection
system is gravity fed, but in lowlying areas, lift stations are necessary to
lift wastewater to a higher elevation in order for flow by gravity to be
possible. There are nine sewer lift statioain the wastewater collection
system; an example is shown ifrigure 54.

A GLWA 2022-2026 CIP

Figure 54. Hydraulic Profile at Bluehill Station



