!

,

CITY OF OWOS50

DRINKING WATER REVOLVING FUND

PROJECT PLAN

DRAFT FOR PUBLIC NOTICE - MARCH 11, 2019

OHM

Advancing Communities®






Table of Contents

Project Back@round.........coievieiiiniiiiiicieieceec ettt 7
Delineation Of STUAY ATEa.....cueiiriiririiriiriieieeete ettt ettt ettt et b b e 7
Land USE ...ttt ettt bbbt b ettt et be e 7
Population Projections .........eeeieuiririeirinteieertert ettt sttt 9
Water Demand ........ccooiviiiiiiiiiiiiiiii e 10
EXiStING FACHITIES +..vvevenreiiitiieieiicctetec sttt 10
Summary of Project Need ......co.civiiiiiiiiniiiiiiiicieccteee e 15
Exploratory Well/Investigations/Well Site Selection/Test Well Drilling Procedures................... 17

ANalysis Of ALEEIMATIVES ... ceuveuieuieieieiestieteeieetee ettt ettt et ettt besae st et et e besbe b ne 19
Improve Distribution System Pressures and Reliability.........ccccocovivieiiiiniiiininiie, 19
Failing Water Storage Facilities .......cc.ccuvirieriiininiiininicicecceeseee s 20
WTP Failing Backwash Pump, Failing Process Piping, Obsolete Controls and Communications
EQUIPMENt ...coviiiiiiiiii 21
Water SUPPLY WELLS ...ttt 23

Principal ALEEINATIVES ..c..eeveeueeuieiitirierierteet ettt ettt s sttt ettt nae b 25
Improve Distribution System Pressures and Reliability........occoveoevirieiniininiinincincccnce 25
Failing Water Storage Facilities ..........ccoirieiiininiiiiiiniciiiccceeeeeseee s 27
WTP Failing Backwash Pump, Failing Process Piping, Obsolete Controls and Communications
EQUIPMENT..coviiiiiiiiiiii s 29
SUPPLY WELLS .ttt 31

Selected AltErNative ......c.coiiviiiiiiiiiiii 33
Improve Distribution System Pressures and Reliability Replace Water Mains with PVC........... 33
Repair Water Storage Facilities........eoveererieiiininieininicinncee et 34
WTP Failing Backwash Pump, Failing Process Piping, Obsolete Controls and Communications
EQUIPMENT ..ot s 35
SUPply Well ConStruction.....c..coveeierierirerieietetetetesteste ettt ettt ettt 36
Map DESCIIPTIONS. ..ccuviiiiiiiiiiiiiiiiii e 37
Schedule for Design and ConStruCtion .........ccueueireuinieieiinieinieeieieteeeteietere et 38
COST ESTIMATE ...eeutiiieiiieeteeee ettt ettt et e s sre e e e eneesaeeeneennneens 39

CITY OF OWOSSO - DWRF PROJECT PLAN Page 3

March 2019



TUSEE COSES BSTIIMIATE eeeeeeeeeee e e e ettt e e e e e e e e e et e e e e e e e e e e e e e aaeeeeeeereannaaaaeeeeeeraennnaaaaens 40

Environmental Evaluation.........cocuoviiiiiiiiiiiiiiieee et 41
Historic/Archaeological/Tribal ReSOUICES.......c.evviieiriiniiiiiricicieceseeeece e 41
Water QUALITY ..e.veeieiieiieiieete ettt ettt ettt st b e ebe st ettt et b sae e 41
Land/Water INTEIFACE ....evueetieiieieteee ettt ettt sttt ettt e b e e saeeneas 41
Endangered SPeCies.......cevirueiiiriiieiniinieieiertet ettt 42
Agricultural Land ........ccccoooiiiiiiiiiiiiii e 42
Social/Economic IMPact ......coueviuiriiiiiniiiciiinccenece ettt 42
Construction/Operational IMPact.....c.coeeeeiiiiiiiriiniinineeneeeee et 43
INdIrect IMPacts ...c.veviiiiieiiiicic e 43
CUMUIATIVE TIMPACES «.evvenrniriieiieiirteieieet ettt ettt ettt ettt b et besbe et ebe e e e bt seneens 44

Mitigation MEASUIES .......ccueiuiiuiiiiiiiiiiiiiii e 45
Mitigation of Short-Term IMpPacts .......ccceveerierieiiinieiiincceeee e 45
Mitigation of Long-Term ImMpacts .......ccocccivueuiriiiiiiniiiniiiinicinicineienetee e 45
Mitigation of Indirect IMPacts ......c.euvuerieiiiniinieiiiniciercc ettt 45

PUbLic PartiCiPation......c.eueeuirueieiiriiniciei sttt ettt ettt 47
The Formal Public Hearing...........cceoiiiviiiiiniiniiiiiicinicceceeeeeee e 47
Adoption of the Project Plan .......c.coeoiiiiiiiiniiiiicieececeeeeeee et 47

List of Tables

Table 1. Population Data......c.coueiiirieiiiniiicieenecneeeseet ettt 9

Table 2. REU Calculation Based on Meter Size .......cccuerieriieiiriieniieiesiesieee et 9

Table 3. Current and Future Projects System Demands .........coceveivenieinincnienencinenceecneene 10

Table 4. Summary of Raw Water Wells ......ccccoiviiiiiiiiiiiiiceeeees 10

Table 5. Summary of Water MaiN........cceviviiiiiiiniiiiieieineeeeeeeeeeee e 13

Table 6. Current Source Well Capacity (all values in gpm) ......ccoccvviniiiiiininiiiiinceee 24

Table 7 Water Main Material Cost COMPATiSON ......c..coverueruiririeirieieietcnenese et 25

CITY OF OWOSSO - DWRF PROJECT PLAN Page 4

March 2019



Table 8: Cost Opinion for Water Storage Maintenance ............cocecevuevueeeenienieenenieenenenneenrennenns 27

Table 9. Cost Opinion for Water Treatment Upgrades.........ccoccveeruerieininienieeneneeneneieenenenes 29
Table 10. Cost Opinion for New Water Supply Well ....c..ccoooiriiiininiiiininiceceeee 31
Table 11. Currently Listed Endangered and Threatened Species........cceovvivieiininiiiniinincinincnns 42

List of Figures

Figure 1. Existing Land Use — Zoning Map Source: City of OWO0SSO.....c.ceervirreuirerenieinenieireneennns 8
Figure 2. Zoning Map - Legend .........cccciiiiiiiiiiiiiiiiiiiccccete e 8
Figure 3. Wellhead Protection Area.........ocoveiriricieinieieieinicieeseeeeeseeeet et 11

Figure 4. Area of Potential Effects

Figure 5. Existing Facilities

Figure 6. Natural Features

Figure 7. Floodplains

Figure 8. Water Main Replacements (TO7N RO2E Section 14)

Figure 9. Water Main Replacements (TO7N RO2E Section 13, TO7N RO3E Section 18)
Figure 10. Water Main Replacements (TO7N RO2E Section 23)

Figure 11. Water Main Replacements (TO7N RO2E Section 24, TO7N RO3E Section 19)

Figure 12. Sites of Contamination

List of Appendices

A. Maps
Figure 4. Area of Potential Effects
Figure 5. Existing Facilities
Figure 6. Natural Features

Figure 7. Floodplains

CITY OF OWOSSO - DWRF PROJECT PLAN Page 5
March 2019



Figure 8. Water Main Replacements (TO7N RO2E Section 14)

Figure 9. Water Main Replacements (TO7N RO2E Section 13, TO7N RO3E Section 18)
Figure 10. Water Main Replacements (T07N RO2E Section 23)

Figure 11. Water Main Replacements (T07N RO2E Section 24, T07N RO3E Section 19)
Figure 12. Sites of Contamination

B. Cost Analysis
a. Budget by Project
b. Present Worth Analysis - Water Main Material
c. Present Worth Analysis - Water Storage Standpipe
Correspondence
NTEC Water Storage Inspection Reports
Public Hearing

City of Owosso Council Resolution

OHEOO

Disadvantaged Community Documentation

CITY OF OWOSSO - DWRF PROJECT PLAN Page 6
March 2019



Project Background \

Delineation of Study Area

The City of Owosso is located directly west of the City of Flint in Shiawassee County. The City of
Owosso is bordered by the Owosso Charter Township and the Township of Caledonia. The City of
Corunna is the nearest city to the City of Owosso, located roughly three miles to the southeast of the
City of Owosso.

The City of Owosso owns and operates its own water system. There are six community wells where
potable water is drawn from a well for public water supply. Water is supplied directly to some
residents in Owosso Township and Caledonia Township. The City of Corunna is a wholesale

customer of the City of Owosso.

Land Use

Greater than 62% of the City of Owosso consists of improved residential parcels, 11.6% are
improved commercial parcels, 10.4% are improved industrial parcels, 6.7% are city used parcels

(mainly parks), and about 5% are vacant parcels.

Figures 1 and 2 are the zoning district map and legend for the City as of November 2018. A
complete description of each zoning type and the regulations for each district are provided in the
City of Owosso’s Zoning Ordinance, which is available on the City’s website

(hetp://www.ci.owosso.mi.us/).
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City of Owosso
Zoning District Map
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Figure 1. Existing Land Use — Zoning Map
Source: City of Owosso
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Local Business District
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Planned Shopping Center District
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Central Business District
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Light Industrial District
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General Industrial District
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Office Service District
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Vehicular Parking District
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Planned Unit Development District

R1

One-family Residential District
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Multiple-family Residential Districts — High Rise

Figure 2. Zoning Map - Legend
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Population Projections

The 2017 population of the City of Owosso was 14,539 per the United States Census Bureau
(USCB). Since 2010, the population of the City of Owosso has been steadily declining (4.1%). To
be conservative, the future planning periods were completed based on the existing population
(reference Table 1. Population Data). The USCB also possesses population data for Shiawassee
County. The population at the County level is observed to have declined at a similar rate from 2010
t0 2017 (3.1%). There is no seasonal variance in the population within the City of Owosso as the

population remains constant throughout the year.

Table 1. Population Data
2017 2019 2030
Service Area Year-Round 14,539 | 14,539 | 14,539

Service Area Seasonal N/A N/A N/A

The City of Owosso has 6,386 operational service connections, with 95% of those being single-
family residential locations. Currently, the City of Owosso has approximately 7,964 Residential
Equivalency Units (REUs). See Table 2. REU Calculation Based on Meter Size for REU calculations.

Table 2. REU Calculation Based on Meter Size

Size (in) Number. in Equivalent REU
Operation Factor*
5/8 6,039 1.0 6039
3/4 53 1.5 79.5
1 112 2.5 280
1.5 91 5.0 455
2 55 8.0 440
3 28 15.0 420
4 6 25.0 150
6 2 50.0 100
Total 6,386 7,964

* Based on AWWA Manual M6, Water Meters--Selection, Installation,
Testing and Maintenance
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Water Demand

The City of Owosso’s average water demand is 1.68 MGD per the 2018 MDEQ Sanitary Survey
Five Year Average Day. The Maximum Day for capacity requirements is 2.62 MGD and the
calculated Peak Hour demand is 4.36 MGD (reference the 2017 City of Owosso Water Reliability
Study)

Table 3 shows the current demands which are equivalent to the projected 5-year and 20-year

demands due to declining population.

Table 3. Current and Future Projects System Demands

Total Demands Population: 14,539

Demand GPM | MGD | Peaking Factor
Average Day 1,167 1.68 -

Maximum Day 1,819 | 2.62 1.55

Peak Hour 3,029 | 4.36 2.60

Existing Facilities

Condition of Source Facilities

The total permitted capacity based on the production wells is 3,721 gallons per minute (GPM), as
detailed in Table 4. Summary of Raw Water Wells. The firm capacity with the largest producing well
out of service is 2,929 GPM (based on the Hintz well WL004 being abandoned in 2017). However,
based on the actual performance of the wells, the production capacity appears to be closer to 2,257

GPM.
Table 4. Summary of Raw Water Wells

Year | Permitted Capaci Actual Capaci

Well ID Installed (Gpm\g (Gpm\g
LW-1 Pre 1960 700 704
LW-13 1955 750 482
Hintz 2018 730 In Process
Hintz (planned)
OSBORN 1968 722 543
PS-1 Out of service Out of service
PS-2 (standby) 1963 757 853
PS-3 1964 792 528

Total Capacity 4,451 (6.41 MGD) | 3,110 (4.48 MGD)

Firm Capacity 3,659 (5.27 MGD) | 2,257 (3.25 MGD)
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The Ten State Standards require that the firm capacity of the system be equal to or greater than the
design maximum day demand of the system. The maximum day demands for the system are 1,819
GPM for the present and future conditions. Therefore, the permitted capacity of the wells is
sufficient to meet the demands of the system. To address this issue and issues with well protection,
the City is currently in the planning stages to development an additional well at the Hintz Wellfield
to replace LW-13 and a new wellfield at Vandecarr Road to replace PS-1, PS-2, and PS-3. This
alternative is discussed further in the Analysis of Alternatives Section.

Figure 3. Wellhead Protection Area identifies the City’s six (6) public water supply wells and the
wellhead protection area as of June 2015 including the Out Of Service Hintz Well field. A new well
at this site is planned for completion in 2019.
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Figure 3. Wellhead Protection Area
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Water Treatment

The City of Owosso owns and operates its own water treatment plant at 1111 Allendale Avenue on
the banks of the Shiawassee River. This plant has a total capacity of 5.4 MGD as per the 2018
MDEQ Sanitary Survey. The Water Treatment Plant (WTP) was built in the 1930’s and 1940’s and
treats water received from the six public wells. The process includes an induced draft aerator for iron
oxidation, two solids contact clarifiers for lime softening, a CO2 contact chamber for recarbonation,
4 sand filters for additional solids removal, and sodium hypochlorite feeds for disinfection. The
WTP capacity is limited by the filtration rate of the filters which was found to have a rate of 5.4
MGD (3,780 GPM). The WTP has a pumping capacity of 8.0 MGD from four high service pumps.
However, the ultimate limiter of the entire City of Owosso water system was found to be the firm

capacity of the public wells which is at 4.22 MGD (2,929 GPM).

Condition of Storage Tank and Pump Station Facilities

The City of Owosso has a total of 3.65 million gallons (MG) of storage between their west elevated
storage tank, standpipe, clearwell, and underground storage tank. Given that the City’s average water
demand is 1.68 MGD, there is enough available storage for 2.2 average days. The Ten State
Standards recommends that a system have at a minimum, storage capacity equal to one average day’s

volume. The City of Owosso is in compliance with this recommendation.

The elevated storage tank and the standpipe are in need of major repair including, but not limited
to, abrasive blast cleaning and recoating of interior and exterior surfaces due to corrosion. Further

analysis of the storage facilities are presented in the Analysis of Alternatives section of this report.

Condition of Service Lines

Water meters in the City range from 5/8-inch to 6-inch as detailed in 7able 2. REU Calculation
Based on Meter Size. In general, the service lines are the same age as the water main they are
connected into. Estimated pipe ages can be found in the 2017 City of Owosso Water Reliability
Study. The majority of documented service lines in the City are copper, while approximately 10%
of service lines are galvanized, lead, or unknown. The City is currently performing a survey to

document lead and galvanized service lines for replacement.

Condition of Transmission/Distribution System

The existing water distribution system is constructed with local transmission and distribution mains
ranging in size from 1.5 to 24 inches in diameter. Documented pipe materials include cast iron (CI),
ductile iron (DI), asbestos-concrete (AC), copper, polyethylene (PE), plastic, and galvanized steel.
Cast iron and ductile iron are documented as the majority material that accounts for roughly 60% of

the entire system. The majority of the system mains are 50 to 65 years old while there are some parts
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of the main that are 80 to 100 years old. Table 5. Summary of Water Main shows the water main

types and sizes as found during the 2017 City of Owosso Water Reliability Study.

Table 5. Summary of Water Main

(1Sanli) Eisr: Copper DIL;(;t;le P.E. | Plastic 2{11;’1' A.C. Unknown Total
<4 33,050 1,801 2,818 - 65 2,711 4,153 42,770 87,368

6 97,727 280 42,093 - 1,350 --| 13,563 81,794 | 236,806

8 25,706 -- 40,734 - 7,317 - 972 28,415 | 103,145

10 2,850 - 1,018 - - - - 142 4,009

12 38,088 - 21,464 - 6,963 - 4,185 27,728 98,429

14 = = 17 | 402 = = = - 419

16 5,857 [ 14765 - = - = 12,797 | 33,418

20 - - 2,996 -- - - - 1,960 4,956
24 - = I R = = — 878 878
Total 203,278 2,081 | 125,904 | 402 | 15,695 2,711 | 22,873 196,482 | 569,424

Method of Residuals Handling and Disposal

At the Water Filtration Plant, solid residuals generated as a result of the lime softening process and

filter backwash are stored in lagoons north of the Plant. Each lagoon is emptied of lime sludge and

hauled off-site by a contractor every three (3) years. The lime sludge is processed and ultimately used
for farm application. Approximately 8,000 cubic yards of lime sludge is processed every year.

Condition of Water Meters

The City of Owosso began replacing all water meters with smart meters in its water distribution
system in 2017. Approximately 6,100 of 6,386 meters have been replaced. The City expects to
install the remaining meters in 2019-2020.

Operation and Maintenance

The City has full time staff for both the water treatment plant and for the distribution system. This
section focuses on the operation and maintenance activities relevant to this project plan. Additional

information can be found in the 2018 MDEQ Sanitary Survey.

Water Mains: The City is currently performing a survey to document lead and galvanized service
lines for replacement. The City is also exploring implementation of a valve exercising and water
main flushing program. Hydrant flushing is currently performed on an as-needed basis for dead-end

water mains to remedy low pressures or water quality issues.
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Water Storage: The water storage facilities (standpipe and spheroid tank) and their controls are
inspected on a weekly basis. A third-party inspection is performed approximately every five (5)

years.

Water Treatment Plant: The backwash pump on the filter system was installed in 1942 and operates
daily. Major updates for the pump were performed in 1960 and 1988. Following a recent seal repair
the pump was deemed no longer serviceable. The SCADA system is constantly monitored by staff

and is essential to all operations at the WTP.

Well Systems: Plant operating staff verify the functionality of the remote-controls of the well pumps
and booster pumps on a monthly basis. Each well is inspected on a weekly basis; controls are tested
locally and remotely on a monthly basis. Drawdown tests occur monthly due to historically observed
issues of wells running dry. Additionally, wells are given an annual inspection by a third-party
licensed well driller (Northern Pump & Well Company). The annual budget includes monies for
potential major repairs for one well per year; which may include chemical treatment or equipment

replacement.

Design Capacity of Waterworks System

The City of Owosso has an average daily water demand of 1.68 MGD. The maximum day peaking
factor is 1.55 and the peak hour factor is 2.60. The City of Owosso’s supply wells are rated for a firm
capacity of 4.22 MGD, while the water treatment plant can supply up to 4.8 MGD. The current
system has the capacity to handle the peak hour demand.

Evaluation of System’s Climate Resiliency

The system is sufficiently protected from changes in climate that results in extreme weather events

such as drought, flooding, and loss of power systems.

In the event of drought that results in a lowered capacity from the water supply wells, the City

possesses back-up wells with significant capacity to supplement.

In the event of extreme wet weather, the water storage tanks are located away from areas designated
as floodplains by the Federal Emergency Management Agency (FEMA). At the water treatment
plant, the storage lagoons rely on water infiltration; however, this can be hampered by a high water
table resulting in high water levels. When this occurs, the lagoons can be emptied manually with
temporary pumps to allow sludge and backwash transfer pumps to discharge into the lagoons
properly. Portions of the water treatment plant sub basements are below the 100-year flood level;

however, the plant foundations extend above the 100-year flood level and are well sealed.
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If a 500-Year Flood event were to occur, the water treatment plant would need to be bypassed since
it would be in the area affected. However, during this time the municipal water supply wells would

be able to provide untreated water directly to the city’s distribution system.

If loss of power occurs at the remote well sites, portable generators are available and would be
brought to the well sites to supply water to the population. Permanent standby power is available at

the water plant to maintain treatment.

Owosso is planning the following projects to improve its water distribution and treatment system:

*  Water main replacements.
*  Repairs to water storage facilities.
*  Water Filtration Plant improvements and repairs.

*  Development of a new well field.

The City is interested in replacing and upgrading sections of water main, including valves, service
leads, and hydrants, that are old and undersized, or that experience frequently breaks. These
watermains were recommended to be replaced in the 2018 DEQ Sanitary Survey, as well as in the
2017 Water Reliability Study, and 2017 Water Asset Management Plan. Additionally, critical dead-

end sections will be looped to increase reliability of service and reduce head loss within the system.

Water Storage inspections performed by Nelson Tank Engineering and Consulting (NTEC) in 2016
included repair recommendations for the 0.6 million gallon elevated tank and a 1.25 million gallon
standpipe. These primarily consist of abrasive blasting and recoating of the structures’ interior and
exterior surfaces and replacing minor miscellaneous equipment (e.g., ladder, valve, vent, mixing
equipment). The tasks listed in the NTEC report are essential for the long-term operation and
maintenance of the storage tanks. The 2018 DEQ Sanitary Survey recommends following the
conclusions of the 2016 NTEC inspection. The summaries of the maintenance inspection reports
written by NTEC for each structure are included in Appendix D.

Water Filtration Plant improvements include replacement of the failing rapid filter backwash pump
with a duplex, variable speed pump system. Additionally, portions of the high service pump
discharge header piping that are severely corroded will be replacement along with replacement of the
SCADA, communications, and controls equipment which has exceeded its useful life. The existing
backwash pump is over 70 years old and has exceeded its expected useful life and lacks redundancy.

Consequently the existing pump will be replaced with a duplex pumping system.

The proposed high service pump discharge piping to be replaced is approximately 70 feet in length
and is highly-corroded. It is the original 16-inch and 8-inch cast iron pipes, fittings, and valving
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installed in the 1940’s. A redundant line was recently installed; however, the corroded 16-inch main
is the main feed from the WTP and due to its criticality needs to be replaced in order to maintain

system reliability.

The current SCADA system has exceeded its useful life. Improving automation of the Owosso
Water Filtration Plant by upgrading existing SCADA equipment will assist operators in improving
plant operations and implement a number of recommendations from the 2018 DEQ Sanitation
Survey. These recommendations include improved process documentation, security at the well

houses, and real time disinfectant monitoring.

The development of the Vandecarr wellfield is needed to allow the City to replace some of the
existing wells that are at a higher risk for contamination or have elevated hardness making them
more difficult to treat.  All wells in operation by the City of Owosso are permitted by MDEQ and
meet all applicable drinking water standards, however, some wells are at greater risk of potential
contamination than others. Due to these risks, the city plans to discontinue use of Palmer Street
Well No.2 (PS2) Palmer Street Well No. 3 (PS3), and Local Well 13 (LW13) and replace them with
wells in lower risk locations in the future. Additionally, Palmer Street Well No. 2 contains high
hardness (600-700 ppm) and causes a burden on the Water Filtration Plant as more lime addition is

required for softening.

Compliance with the drinking water standards defined in the Administrative
Rules for Act 399.

There are no acute or non-acute violations of Act 399; however, there are a number of
recommendations from the 2018 DEQ Sanitary Survey included in this project plan that are

required for the City to remain in compliance.

The basis for the proposed projects in this Project Plan is to increase reliability of service to residents

and customers. Specific examples of improved reliability are as follows:

* Old, cast iron water mains will be replaced.

*  Very small diameter cast iron and galvanized water mains will be upsized to a minimum 6-
inch diameter pipes.

* Some dead end water mains will be looped.

»  Storage facility upgrades and repairs will prevent unscheduled down time.

*  Duplex backwash pump system to replace simplex system and increase backwashing
reliability.

»  SCADA upgrades to improve controls and data collection

*  New wellfield options to optimize treatment and reduce risk of contamination.

CITY OF OWOSSO - DWRF PROJECT PLAN Page 16
March 2019



The following documents substantiate the water system improvements and have been previously

submitted to MDEQ.

e 2018 Water System Sanitary Survey.

e 2017 Water Reliability Study.

*  City of Owosso Maintenance Inspection 1.25 Million Gallon Standpipe (2016).
*  City of Owosso Maintenance Inspection 600,000 Gallon Elevated Tank (2016).

Orders or Enforcement Actions

The City of Owosso has no orders or enforcements actions targeted at correcting deficiencies in

order to achieve compliance with Act 399.

Drinking Water Quality Problems

The City of Owosso’s drinking water is safe for consumption and meets or exceeds federal and state

requirements.

Projected Needs for the Next 20 Years
The 2017 Water Reliability Study and the 2017 Water Asset Management Plans identified areas

where water main improvements were recommended, along with treatment plant and source water
upgrades. Approximately 1,500 to 5,000 feet of water main are planned for replacement each year
through 2041. The majority of these improvements will upgrade mains from 4-inch to at least 6-
inch diameter. At the source wells, WTP, and storage facilities, approximately $7,000,000 worth of
improvements, replacements, and rehabilitations are planned over the next 20 years. These include
potential replacement of the standpipe and the underground storage reservoir, replacement of aging
process piping and valves, and rehabilitation of source wells, rapid sand filters, and lime softening

equipment.

Exploratory Well/Investigations/Well Site Selection/Test Well
Drilling Procedures

The City currently owns property east of Vandecarr Road and southeast of Oak Hill Cemetery.
They would like to develop the property for use as a well field.

The densely forested, 9 acre property is directly adjacent to a freshwater forest and shrub wetland.
About 400 feet north of the site is a residential neighborhood. Roughly 1,500 feet west of the site is
Hillcrest Cemetery.
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This property is next to an existing raw water transmission main that provides water to the Water
Treatment Plant. It was originally identified as a potential well field by Layne Christensen, a licensed
well driller. The transmission main length from the proposed well site to the Water Treatment Plant
would be approximately one (1) mile. This location is mapped in the Area of Potential Effects
(Figure 4 found in Appendix A - Maps) and the existing raw water transmission main is shown the

Existing Facilities Map (Figure 5 found in Appendix A - Maps).

There are known contamination sites approximately 1,300 to 2,000 feet east of the site which are

shown on Figure 4. Sites of Contamination.

CITY OF OWOSSO - DWRF PROJECT PLAN Page 18
March 2019



Analysis of Alternatives

The analysis of alternatives section has been separated by project type for ease of discussion.

Improve Distribution System Pressures and Reliability

No Action

If no action is taken to replace the undersized, galvanized and cast iron mains, water quality, pressure
loss, and increased rate of pipe breakage will continue to be a concern for residents throughout the
water system. Dead-end water mains are associated with higher collection of debris, higher water age
and lower residual disinfectant concentration. To forego replacing dead-end water mains therefore
results in poor water quality and requires frequent maintenance and flushing. Lastly, many of the
water mains scheduled for replacement are shallow, cast iron pipes that experience frequent shear
breaks during freeze and thaw cycles during the winter months. No action is not a principal
alternative.

Optimum Performance of Existing Facilities

Optimizing the performance of the existing water system involves changing operational procedures
to reduce the number of water main breaks and therefore, increase the reliability of the system. Since
the material for the existing water system is primarily aged cast iron or asbestos concrete, optimizing
the existing facilities is not a realistic option since the structural integrity has deteriorated to a point

that replacement or rehabilitation is required.

To operate at a lower pressure to avoid scouring and reduce the risk of water main breaks is not a
viable option as pressure variability is necessary for adequate turnover for the water storage facilities.

Optimum performance of existing facilities is not a principal alternative.

Regional

A regional alternative will not address the deficiencies of the existing water distribution system
owned by the City; current concerns pertaining to excessive water main breaks and local system
reliability cannot be solved by a regional approach. A regional alternative is not a principal

alternative.

Water Main Replacements and Upgrades

The City of Owosso owns an aging water distribution system (primarily cast iron, galvanized pipe
and asbestos concrete) in which excessive water main breaks have been observed. The existing

system also contains 1.5-, 2-, 3-, and 4-inch water mains, which are smaller than the recommended
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minimum size per Ten State Standards. Upgrades to the system to address the above issues would

consist of the following:

* Replacing shallow water mains susceptible to heaving or freezing.

* Replacing water mains with a history of breaking.

* Aged or undersized (1.5 to 4-inch) pipes made from galvanized steel or cast iron will be
upsized to six to eight inch pipe made from PVC or ductile iron.

* Looping dead-end water mains where feasible

No Action

The standpipe and spheroid tank are critical components that are required to meet the peak hour
and peak instantaneous system demand. No action would mean that the major, necessary repairs to
the coating systems could result in disruption of service to residents. The last major work performed
on the storage tank and standpipe were in 1996 and 1998 respectively. No action will result in
increased corrosion problems leading to decreased structural integrity, increased water loss, and

deterioration of water quality.

Optimum Performance of Existing Facilities

Measures such as addition of new equipment, operational changes, or the addition and training of
operating personnel will not prevent corrosion of the structures. The water storage tanks are both
necessary for system operation and therefore cannot be permanently removed from service.

Optimizing performance of the existing facilities is not a principle option to solve the issue.
Regional Alternative

Connecting to a regional water supply will not serve the immediate, existing needs for adequate
water storage. A regional alternative is not a principle alternative.

Repair of Existing Storage Facilities

Nelson Tank Engineering & Consulting, Inc. (NTEC) has provided repair recommendations for
both facilities based on the inspections performed in 2016. These consist of abrasive blasting and
recoating of the structures’ interior and exterior and replacing minor miscellaneous equipment (e.g.,

ladder, valve, vent, mixing equipment). Performing the repairs is a principal alternative.
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Replacement of Storage Facilities

In lieu of repairing the existing standpipe and elevated tower, the City may consider replacing them
in kind. The elevated tower was constructed in 1996 and is well within its expected lifetime of 30-
60 years. The standpipe was constructed in 1953, and has exceeded the calculated expected lifetime;
however, it is in good structural condition and NTEC does not recommend replacement at this
time. Replacing the elevated tank is not a principal alternative; however, replacing the standpipe is
considered a principal alternative and the life cycle costs have been evaluated in a present worth

analysis.

No Action

The existing pump and process piping are expected to fail in the near future. When the pump fails,
the filter system will need to utilize an un-tested backwash method involving use of the high service
pump discharge. Due to the basic controls of the backwash system, this high pressure method could
potentially wash out the filter media instead of fluidizing the media bed. The existing backwash
pump was installed in 1942 and has outlived the useful service life of 20 to 30 years. In the event of
failure of the existing backwash pump, if the redundant backwash method cannot be adequately

controlled, operation of the plant filter system will cease after 3-4 days.

The 16-inch high service line is the primary feed to the city from the WTP. A newer, redundant
main does exist in the event of a failure, however, two lines are necessary to maintain an acceptable
level of reliability. In the event this parallel pipe were to rupture, it could damage equipment in the

subterranean levels of the WTP and the City would be dependent upon the single process pipe from
the WTP.

The existing SCADA systems are out of date and the communications equipment is obsolete and no
longer supported by the developers. No action will result in loss of ability to control treatment

equipment and water supply.

No action is not a principal option.

Optimal Performance of Existing Facilities

There are no optimizing performance measures that will address the immediate needs of the existing
system. New backwash pumps and high-service discharge piping are necessary to maintain reliable
operation of the WTP. There are no measures for optimal performance of the existing SCADA

facilities given that the existing telemetric equipment is obsolete.

Optimal performance of the existing facility is not a principal option.
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Regional Alternative

Connecting to a regional water supply will not serve the immediate needs of the existing facility,

which include replacing the existing backwash pump that has well exceeded its useful remaining life.

There is no regional alternative that addresses the immediate needs of the existing SCADA system.
The existing telemetric equipment is limited in its ability to treat and supply water in the system

efficiently.

A regional alternative is not a principal option.

Upgrade and Combine SCADA system and Replace High Service Process
Piping
For the SCADA system and the High Service Process Piping, replacement is the only principal

alternative. The alternatives for the backwash pumps are discussed below.

The existing SCADA hardware and software versions are outdated. The ScaData system used on the
distribution equipment is proprietary and replacement parts are not readily available nor
interchangeable with other systems. The Wonderware system was installed in 2004 and requires
extensive controls and software updates. The two SCADA platforms will be combined and
expanded to allow staff to better control systems, analyze and troubleshoot operational problems,
and provide comprehensive documentation of operations. This is the only viable alternative for this

issue.

Additional work would occur concurrently to replace the corroded high-service process piping,
valves, and appurtenances located in the lowest basement level. This option will provide reliable,

primary discharge for the high service pumps.

Replacement Alternatives for Backwash Pump
1. Replace Existing Pump in Kind and Replace High Service Process Piping

This alternative consists of obtaining a spare, in-kind backwash pump and storing it on-site.
In the event of failure of the main pump, the downtime required to replace it may cause
temporary disruption of operations and cause the plant to be unable to meet the system

water demand.

The existing system currently lacks the necessary controls to efficiently backwash the system;
a constant pump speed results in a higher risk of removing media from the filter bed.
Replacement of the existing backwash pump is not a principal alternative as it will not

provide the alternative means of backwashing the filter system.
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2. Upgrade to Duplex System on Main Level

Installing a duplex pump system on the main level will allow for adequate redundancy in
the event that the current pump in operation fails and will protect the pump equipment in
the event of a catastrophic flood. This alternative would require installation of new piping
for the additional pump to another location in the building and may also require

construction of additional storage vessel at grade.
Due to the substantial cost associated with this work, it is not a principal alternative.

3. Upgrade to Duplex System in Existing Location and Replace High
Service Process Piping

Installing a duplex pump system with variable frequency drives allows for adequate
redundancy in the event that one of the pumps fails and allows for precise control of
backwash operations. This alternative would require installation of new piping for the
additional pump along with new controls and all new electrical equipment. The design
process will investigate the use of dry pit submersible pumps in order to protect against
basement flooding. VFDs and other electrical equipment will be provided for a complete

working system.

Additional work would occur concurrently to replace the corroded high-service process
piping, valves, and appurtenances located in the lowest basement level. This option will

provide reliable, primary discharge for the high service pumps

No Action

No action will require Palmer Street Well No. 2, No. 3, and the Local Well No. 13, to stay in
service indefinitely. Palmer Street Well No. 2 contains high hardness (600-700 ppm) and causes a
burden on the Water Filtration Plant as more lime addition is required for softening. Additionally,

the plant is unable to achieve the desired hardness level while treating water from this well.

All wells in operation by the City of Owosso are permitted by MDEQ and meet all applicable
drinking water standards, however, some wells are at greater risk of potential contamination than
others. Due to these risks, the city plans to discontinue use of Palmer Street Well No.2 (PS2)
Palmer Street Well No. 3 (PS3), and Local Well 13 (LW13) and replace them with wells in lower

risk locations in the future.
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Table 6. Current Source Well Capacity (all values in gpm)

Osbur Hintz Hintz Total Firm Max
LW1 | LWI13 | PS2 | PS3 n (newl | (future | Capacit Capacit Day
) ) y y
Permit | 700 | 750 757 | 792 722 730 -- 3721 2929 1819
Actual 704 | 482 | 853 | 528 543 -- -- 3110 2257
Possibl 184
e 704 543 730 700 2647 1943 9
Future

The proposed Vandecarr Wellfield will be necessary to maintain the system capacity once PS2 and
PS3 are closed at the Palmer Street Wellfield.

Optimal Performance of Existing Facilities

This alternative would involve using other, existing wells in a different manner in order to meet the
system water demand. Currently, the source water wells are as optimized as much as possible to
provide acceptable water quality while minimizing resources; however, additional options are

necessary in the event that an existing well must be taken out of service.

Regional Alternative

There is no feasible regional alternative that would meet the immediate demands of the existing

system.

Construction of Well Field

Layne Christensen, a well drilling company, has begun investigating a property owned by the City of
Owosso as a potential location for a new well field. This site is east of Vandecarr Road and is located
along an already existing raw water feed line to the WTP. The development of the wellfield will
allow the City the option to eventually take Palmer Street Well No. 2 and Palmer Street No. 3, out

of service.

Historically, the City has experienced issues with municipal wells loosing significant capacity over
time — often very quickly and unexpectedly. Aquifer recharge in the area is generally lower than in
other areas of Michigan with 6 to 7 inches of recharge per year. If drought conditions occur, having
an additional well field would allow the city to spread out the groundwater draw across a larger area
of the aquifer and therefore reduce the burden of any single well or well field. Additional source
options improve source water reliability in the event of drought, contamination, loss of capacity, or

raw water transmission break.
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Principal Alternatives

Improve Distribution System Pressures and Reliability

The two principal alternatives to improve the distribution system pressures and reliability are to
replace the existing lines with either ductile iron or PVC piping. The valves, hydrants, and
appurtenances would be ductile iron. Additionally, ductile iron would be used at all locations

where known contamination is present.

Monetary Evaluation

Present worth calculations were performed considering replacing and upgrading water mains with
either ductile iron pipe or PVC pipe with ductile iron hydrants, valves and appurtenances. These
cost opinions are organized by proposed construction year and are provided in Appendix B of this
report. The present worth analysis indicated that PVC has the lower Total Present Worth and is
therefore the Selected Alternative for this project.

The basis for the replacements are substantiated by the 2017 City of Owosso Reliability Study.

Table 7 Water Main Material Cost Comparison

Ale 1 PVC Alt 2 Ductile Iron
2020 Water Main $ 2,262,700 $ 2,526,000
2021 Water Main $ 2,301,600 $ 2,569,000
2022 Water Main $ 1,997,600 $ 2,230,000
2023 Water Main $ 2,471,200 $ 2,759,000
2024 Water Main $ 3,436,500 $ 3,836,000
Total Cost $ 12,469,600 $ 13,920,000

Environmental Evaluation

Construction impacts as a result of this alternative include dust, noise, and traffic disruption. City,
County, and State regulations associated with these impacts will be addressed during design as well

as in the construction contracts associated with the work.
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Note that some water main replacements will be located in historical sites or districts known to exist
in the city of Owosso. Discussion of these sites and the mitigation of impact to these sites is

discussed at the end of this project plan.

Water main replacements are scheduled to begin in year 2020. All construction activities will

conclude in year 2024.
Mitigation
Construction sites will be restored to their original condition following all construction activities.

Implementability and Public Participation

User fees associated with the replacement of the water main include capital costs. These may be of
concern to the public. The proposed projects and user costs will be reviewed with residents during
the public hearing on April 15, 2019. The costs were also published in the Owosso Press and Guide
on March 13%, 2019.

Adoption of this alternative would maintain compliance with applicable water quality standards as

well as increase reliability of service to residents and customers.

Technical Considerations

Replacing water mains that have a history of breakage as well as replacing dead-end water mains will
increase reliability of service to residents and customers as noted in the 2017 Water Reliability
Study. Both PVC and Ductile Iron meet MDEQ requirements for water main. Water main in
areas of contamination is discussed below. Water mains included in this project plan that are 1.5-
inch, 2-inch, 3-inch or 4-inch will be upsized to 6-inches or larger. Any dead end pipes that cannot
be looped, will have necessary flushing equipment installed to maintain water quality. Details of

each water main are listed Appendix E.

Residuals

No new residuals at the City’s Water Treatment Plant will be generated as a result of the water main

replacements and upgrades.

Contamination

There are at least 7 proposed water mains that pass close to or through locations that are included

on the state’s list of contaminated sites (https://securel.state.mi.us/ facilitiesinventoryqueries). The

sites are either open or closed Part 213 leaking underground storage tanks (LUST) sites or Part 201
hazardous substance releases. The locations have been mapped depicting their proximity to the

project areas on Figure 12 Sites of Contamination found in Appendix A- Maps. Specifics on the
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exact pollutants are not always available; however, precautionary measures will be taken at each
location to ensure that the new water main does not become contaminated, create further spread of

contamination, or needlessly expose residents or workers to contamination.

Any new water main in the presence of potential contaminants will be installed via directional
drilling with ductile iron pipe. This method of installation and material will eliminate any exposure
to potential contaminants as well as reduce pipe failure due to a reaction with the pipe material.
Specialized gaskets designed to withstand ground water contamination at water main joints will be
proposed in this area to help prevent contaminants from entering the system. Due to the
uncertainty of contaminants in these locations, PVC will be eliminated from consideration in these

locations.

Applicable MDEQ procedures, 10 States Standards, as well as local ordinances shall be strictly
adhered to during design and construction.
New/Increased Water Withdrawals

No new water withdrawals will result from this alternative.

The primary alternatives for the aging standpipe is to repair the structure or replace it. For the

elevated tower, the only alternative is to repair it since it is well within the useable lifetime.

Monetary Evaluation

A present worth analysis was performed to compare the repairs on the tanks against the option to
replace the standpipe. The present worth analysis located in Appendix B indicates that repairing
both structures has the lowest Total Present Worth and is therefore the Selected Alternative for this
project. These values are substantiated by the maintenance inspection reports prepared by NTEC
included in Appendix D.

Table 8: Cost Opinion for Water Storage Maintenance

Alternative 1 Alternative 2
Elevated Tank Repair $414,000 $414,000
Standpipe Repair $565,800
Standpipe Replacement 2,208,000
Total $979,800 2,622,000
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Environmental Evaluation

There are no environmental impacts anticipated as a result of Alternative 1. All activities will take
place within the existing water storage facilities. Any dust or coatings overspray will be managed

appropriately as to limit airborne particles outside the construction area.

If Alternative 2 were chosen, demolition and construction impacts as a result of this alternative
would include dust, noise, traffic disruption, and soil erosion at the existing standpipe site. City,
County, and State regulations associated with these impacts will be addressed during design as well

as in the construction contracts associated with the work.
There would be no effect on cultural resources for either of these alternatives.
Mitigation

Any dust or coatings overspray will be managed appropriately as to limit airborne particles outside

the construction area.

Implementability and Public Participation

User fees associated with these alternatives include repair costs which may be of concern to the
public. The proposed projects and user costs will be reviewed with residents during the public
hearing on April 14, 2019. The costs were also published in the Owosso Press and Guide on March
13%,2019.

Adoption of either alternative would maintain compliance with applicable water quality standards,
increase reliability of service to residents and customers, and improve water quality in the storage

vessels.

Technical Considerations

Repair of the two water storage tanks will increase reliability of service to residents and customers.
This claim is substantiated by the maintenance inspection reports performed by NTEC which are
located in Appendix D. Additionally, mixing equipment will be installed in both storage facilities to

reduce stratification and improve quality of water within the storage tanks.

Residuals

No new residuals at the City’s Water Treatment Plant will be generated as a result of the tank

storage maintenances.
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Contamination

No issues pertaining to contamination are associated with this alternative as the extent of the project

areas are the existing water storage facilities.

New/Increased Water Withdrawals

No new water withdrawals will result from this alternative.

WTP Failing Backwash Pump, Failing Process Piping, Obsolete
Controls and Communications Equipment

There are single alternatives for each of the three issues at the WTP

* Upgrade to Duplex Backwash Pumping System in Existing Location — this duplex skid can
use traditional centrifugal pumps or dry-pit submersible pumps that would be protected in
the event of a flood.

* Replace the highly corroded cast iron process piping, valves, fittings, and equipment with
ductile iron.

* Combine the out of date SCADA systems in to a single, updated system for the WTP,

supply wells, and water storage facilities.

Monetary Evaluation

The budget table below breaks down the estimated costs for urgent work at the water treatment

plant

Table 9. Cost Opinion for Water Treatment Upgrades

Alternative 1

Backwash Pumps $406,300
High-Service Piping Replacement $414,400
WTP Controls System (SCADA) 487,500
Total $1,259,400

Environmental Evaluation

There are no environmental impacts anticipated as a result of this alternative. All activities will take

place within the existing Water Treatment Plant facilities.
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Mitigation

There are no mitigation efforts that are required to be addressed for this alternative as all

construction activities are contained within the existing facilities.

Implementability and Public Participation

User fees associated with this alternative include capital costs. These may be of concern to the public.
The proposed projects and user costs will be reviewed with residents during the public hearing on
April 14, 2019. The costs were also published in the Owosso Press and Guide on March 13, 2019.

Adoption of this alternative would maintain compliance with applicable water quality standards as

well as increase reliability of service to residents and customers.

Technical Considerations

A filtration backwash system requires a duplex pumping system to provide adequate redundancy per
the Ten State Standards. Currently, the City has only one existing backwash pump at the WTP and
plans on installing a duplex pumping system with variable frequency drives for improved control for

backwashing the filter system.

The City investigated moving the backwash pump(s) to an elevation above the 100-year flood level
as recommended in the 2018 Sanitary Survey and determined this work was not justifiable
economically. In order to satisfy the requirements for protection against the 100-year flood, the City
will consider installing dry-pit submersible pumps or end suction centrifugal pumps with immersible
bearing frames and motors in the lower level. All other electrical equipment and controls would be

installed above the flood level.

The original high service process piping and equipment in the basement of the WTP is badly
corroded and located behind multiple other process pipes. A secondary discharge pipe has been
installed at the plant and can be used during the difficult replacement of this line. Both discharge

lines are necessary to maintain a level of system reliability.

Residuals

No new residuals at the City’s Water Treatment Plant will be generated as a result of this alternative.
Contamination

No issues pertaining to groundwater contamination are associated with this alternative as the extent

of the project areas are the existing Plant facilities.

New/Increased Water Withdrawals

No new water withdrawals will result from this alternative.
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At this time, there is only a single alternative for a new wellfield at the Vandecarr site.

Monetary Evaluation

The basis for development of a new supply well is increased water reliability and the ability to idle or
abandon existing wells with less-desirable characteristics. The Vandecarr site it the only alternative
evaluated at this time because it exists adjacent to an existing raw water main and is already owned

by the City.

Table 10. Cost Opinion for New Water Supply Well
Vandecarr Site

Raw Water Main to WTP (already exists) $0.00
Property Cost (already owned by city) $0.00
Site Investigation/Test Wells $103,500
Production Well/Pump Testing/Permitting $103,500
Well house $414,000
Total $621,000

Environmental Evaluation

The construction of the new well field will take place on an undeveloped, heavily forested area. One
(1) to two (2) acres of tree clearing is anticipated to construct access roads and drilling sites.
Construction impacts as a result of this alternative include soil erosion, drilling water runoff, and

noise. Additional environmental impacts are discussed below.

Applicable MDEQ procedures, 10 States Standards, as well as local ordinances shall be strictly
adhered to during design and drilling.

Mitigation

The City’s Wellhead Protection Program will be updated to ensure the protection of the water table

in the area and the surrounding environment.

City, County, and State regulations associated with these impacts will be addressed during design as

well as in the construction contracts associated with the work.
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Implementability and Public Participation

User fees associated with this alternative include capital costs. These may be of concern to the public.
The proposed projects and user costs will be reviewed with residents during the public hearing on
April 14, 2019. The costs were also published in the Owosso Press and Guide on March 13, 2019.

Adoption of this alternative would maintain compliance with applicable water quality standards as

well as increase reliability of service to residents and customers.

Technical Considerations

Construction of a new public supply well will increase the reliability of delivering water to residents
and customers and allow more versatility to protect against drought and contamination in the future.
The Vandecarr site is adjacent to an existing raw water main and will require minimal cost to

connect to the existing system.

Residuals

No new residuals at the City’s Water Treatment Plant will be generated as a result of the

construction of the new well field.

It is anticipated that sludge residuals will be reduced from the Plant’s lime softening process as a

result of this alternative due to the lower hardness associated with the groundwater at this site.

Contamination

Approximately 1,300 feet from the eastern border of the 9 acre site is a Part 201 contamination site
at 1370 E. South Street (facility site ID 78000061). Additionally, Hillcrest Memorial Gardens
cemetery lies directly to the west of the site. The future potable water wells will be located on the
new property and all required isolation distances as described in Act 399, PA 1976 will be

considered.

New/Increased Water Withdrawals

The proposed Vandecarr site will be used to replace the Palmer Street well field for a withdrawal rate
between 1600 and 2500 gpm. Initial review of the area using the MDEQ ARI Online Assessment
Tool indicates the water withdrawal will be approved. As soon as this DWRF Project Plan is
submitted, the Adverse Resource Impact (ARI) assessment and registration will be formerly
submitted. Additionally, the City will apply for a water withdrawal permit under Part 327 Great
Lakes Preservation Act at approximately the same time this DWRF project plan is submitted.
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Selected Alternative

Improve Distribution System Pressures and Reliability
Replace Water Mains with PVC

A list of all water mains to be replaced with the proposed diameter, along with details of the existing
material, size, and condition, and break history is found in Appendix E.

The selected material for water main replacement will be C-900 PVC with ductile iron valves,
hydrants, fittings, and other appurtenances. The water main replacements are being coordinated
with the City’s Street Replacement projects to minimize disruptions for residents, as well as
eliminate costs from redundant excavations and asphalt replacement. Road restoration costs will be

borne by the Street Replacement project and are not included in these project costs.

The following types of problems will be addressed during replacement.

*  Service leads will be replaced to stop box. If undocumented lead or galvanized are
encountered during the water main replacement, the service feed will be replaced according
to the guidelines set forth under the MDEQ Lead and Copper rule.

*  Shallow water mains susceptible to heaving or freezing (noted in condition chart) will be
installed below the frost depth when replaced.

*  Water mains with a history of breaking (noted in condition chart) will be replaced per the
schedule in the condition chart.

* Aged or undersized (1.5, 2, 3, and 4-inch) pipes will be replaced with six or eight inch pipe
according to demands at that location.

* Galvanized steel, cast iron, and transite water mains will be replaced with PVC.

* Dead-end water mains will be replaced with looped water mains on Clyde and Lynn Streets.

There are at least 7 proposed water mains that pass close to or through locations that are included

on the state’s list of contaminated sites (https://securel .state.mi.us/ facilitiesinventoryqueries).

*  Center/W. King to W. North, planned replacement: 2020

*  Milwaukee/ S. Lyon to S. Cedar, planned replacement: 2021

*  Cedar/Hampton to Main, planned replacement: 2023

* Ball/Exchange to Mason, planned replacement: 2023

* Ball/Oliver to 450" north, planned replacement: 2023

*  Monroe/Washington to Broadway, planned replacement: 2024
*  Gould/Oliver to North, planned replacement:2024

The sites are either open or closed Part 213 leaking underground storage tanks (LUST) sites or Part
201 hazardous substance releases. The locations have been mapped depicting their proximity to the
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project areas on Figure 12 Sites of Contamination found in Appendix A- Maps. Specifics on the
exact pollutants are not always available; however, precautionary measures will be taken at each
location to ensure that the new water main does not become contaminated, create further spread of

contamination, or expose residents or workers to contamination.

Any new water main in the presence of potential contaminants will be installed via directional
drilling with ductile iron pipe. This method of installation and material will eliminate any exposure
to potential contaminants as well as reduce pipe failure due to a reaction with the pipe material.
Specialized gaskets designed to withstand ground water contamination at water main joints will be
proposed in this area to help prevent contaminants from entering the system. Due to the
uncertainty of contaminants in these locations, PVC will be eliminated from consideration in these

locations.

Applicable MDEQ procedures, 10 States Standards, as well as local ordinances shall be strictly

adhered to during design and construction.

The details for the water storage facility repairs are located in Appendix D. The work includes:

West Elevated Water Storage
* Replace inoperable mud valve with a frost free mud valve in the inverted cone
*  Replace roof vent with a new frost free vent
*  Abrasive blast clean and paint wet interior
*  Abrasive blast clean and paint dry interior
* Power wash exterior, spot power tool clean and apply a three coat polyurethane system
* Remove existing cathodic protection system

*  GridBee GS-12 mixers or similar mixing equipment to be added

Standpipe
* Install ladder to exterior roof
* Remove obsolete conduit from exterior roof
*  Weld permanent plates over cathodic caps and holes left from conduit removal
* Replace roof vent with frost free design
*  Power wash, power tool clean and recoat exterior
*  Abrasive blast clean and paint wet interior
* Abrasive blast clean and paint piping in pump house
* Remove cathodic protection
* Remove overgrown sod from tank foundation

*  GridBee GS-12 mixers or similar mixing equipment to be added
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Replace Filter Backwash pumps

The existing, single pump will be replaced with a duplex pump system with variable frequency
drives. The existing suction and discharge piping and fittings will be replaced and reconfigured as
necessary to connect the new piping. Existing suction and discharge isolation valves will be
inspected and then replaced as necessary. All electrical equipment associated with the pump upgrade
will be installed above the 100-year flood level as space and budget allow. A remote control panel
for the pumps will be installed in the filter gallery and integrated with filter backwash controls.
Motor control centers (MCCs), conductors, conduits, equipment disconnects, local/remote pump

controls, and all associated appurtenances will be upgraded or replaced as necessary.

The design process will evaluate the feasibility of installing dry-pit submersible pumps in order to

protect equipment in the event of basement flooding.

Replace Failing Process Piping

The proposed process piping to be replaced at the water treatment plant is approximately 70 feet of
highly-corroded, original 16-inch and 8-inch cast iron pipes, fittings, and valves on the treatment
plant high-service discharge located along the west wall of the lowest basement. Pipe supports and
restraints will need to be replaced. Concrete coring and structural restoration work may be necessary
where the corroded 16” pipe penetrates the SE corner of the building foundations if the existing 16”
flange cannot be salvaged. Due to the difficult location and circumstances of this pipe replacement,
special rigging will be necessary to demolish the existing pipe, move the new pipe into place, and

install the new pipe supports, valves, and fittings.

SCADA Replacement and Controls Update

The following SCADA system upgrades will be included in the scope of the replacements. All
electrical connections, backup power supplies, surge protects will be included. All PLC and SCADA
programming, screen development, and integration included. Integrator to review all processes at
the WTP with staff and update controls programming as necessary. All connections and controls to

measurement equipment to be verified and repaired as necessary.

Water Treatment Plant

* Replace or upgrade radio hardware at plant and/or add backup cellular modems

* Replace SCADA computers

*  Upgrade SCADA software and combine the distribution system SCADA with the
treatment process SCADA into a single platform. Data logging capabilities will be
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included, as well as a comprehensive alarm system with call-out capabilities, and a
SCADA interface viewable from the outside internet. VPN security will be included as
necessary. All licenses and software to be provided.

Provide additional PLCs for high service pump controls, WTP water storage level
measurement and controls, and filter system backwash controls.

Provide pressure transducers and all necessary electrical equipment to connect control

equipment to new level transducers and VFDs.

West Elevated Storage Tank

Replace or upgrade the existing communications equipment and PLCs/RTUs.
Review existing controls and edit/upgrade PLC programming as necessary

Install security measures connected to SCADA system.

Standpipe

Replace or upgrade the existing communications and PLCs/RTUs.
Review existing controls and edit/upgrade PLC programming as necessary.

Install security measures connected to SCADA system.

Hintz Well, Palmer Well No. 3, Local Well No. 13, Future Vandecarr Well

Replace or upgrade the existing communications and PLCs/RTUs (4 separate sites)
Install new hardware and controls at Vandecarr Wellfield
Review existing controls and edit/upgrade PLC programming as necessary

Install security measures at all well houses and connect to SCADA system

Corunna Elevated Water Storage And Corunna Booster Station

Coordinate with City of Corunna to connect to tie their current SCADA system into the
City of Owosso’s proposed system.

The selected alternative is to develop the Vandecarr well field. This initial phase of this work will

include hydrogeologic study, Adverse Resource Impact (ARI) assessment, water withdrawal permit,

land survey, installation of test wells and coordination with MDEQ. If necessary, tree clearing and

construction of an access drive will take place.

Once all necessary testing has been performed and the well field has been approved by the MDEQ

district engineer, the exact location for the production well will be identified within the 9 acre site.
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One (1) production well will be drilled and developed and the pump house design will be finalized.

Additional tree clearing and access drive construction may be necessary.

The well house will be constructed and will include the following items and equipment:

Connection to the existing watermain on the south side of the property including all valves,
pipes, fittings structures, hydrants, well pump, and other necessary appurtenances. Pipes
size and material to be determined during design once the final location of the production
well is determined. Additional piping connections to be included for future wells.
Construction of site improvements including permanent access drive, grading, landscaping,
security fencing, outdoor lighting.

Electrical service connection, backup generator, VFD and/or motor controls, control panel.
flow meter, pressure transducer(s), level transducer(s)

All SCADA communications equipment necessary to connect to the WTP SCADA system

for data logging and system control.

The following figures are included in Appendix A - Maps:

Area of Potential Effects (Figure 4) — the proposed project areas and the locations of national
and state historic properties

Existing Facilities (Figure 5) — the extent of the existing water distribution and treatment
system as they pertain to the proposed projects

Natural Features (Figure 6) — the existing water bodies and wetlands present in the City
Floodplains (Figure 7) — the 100-year and 500-year Shiawassee River floodzones

Water Main Replacements (Figure 8 through 11) — four (4) section maps detailing the
locations of water main replacements organized by construction year

Sites of Contamination (Figure 12) — known sites of contamination within 150 feet of a

project area or within 2000 feet of the Vandecarr supply well site
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Phase 1 Construction Years 2020-2021

Qualifications Based Selection Process - Engineering Services 4/19-6/19
Design Water Main & Road Rgplacement for copstru;tion years 2020-2027; 8/19-12/19
2020 WTP Designs, Well Design, Storage Repair Design
Draft Documents Submittal to MDEQ 9/19
Rate Methodology Approved 11/1/19
Environmental Assessments Published No Later Than 1/7/19
Part | and Part Il Application 11/15/19
Final Documents Submittal to MDEQ 11/19
Finding of No Significant Impacts Clearance; Plans & Specs Approved 12/7/19
Bid Ad Published No Later Than 12/7/19
Part Il of Application; Bid Data Submittal (With Tentative Contract Award) 1/15/20
DEQ Order of Approval Issued 2/15/20
Borrower's Pre-Closing with the MFA 3/1/20
MFA CLOSING 3/20/20
Notice to Proceed Issued 5/1/20
Water Main Construction 2020-2021 5/20-10/21
Water Storage Repairs 5/20-10/20
Water Treatment Plant Improvements 5/20-12/20
Supply Well Field Construction 5/20-8/21
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Phase 2 Construction Years 2022-2024

Desigh Water Main & Road Replacement for construction years 2022-2024 8/21-12/21
Rate Methodology Approved 11/1/21
Environmental Assessments Published No Later Than 1/7/21
Part | and Part Il Application 11/15/21
Finding of No Significant Impacts Clearance; Plans & Specs Approved 12/7/21
Bid Ad Published No Later Than 12/7/21
Part Il of Application; Bid Data Submittal (With Tentative Contract Award) 1/15/22
DEQ Order of Approval Issued 2/15/22
Borrower's Pre-Closing with the MFA 3/1/22
MFA CLOSING 3/20/22
Notice to Proceed Issued 5/1/22
Construction start 5/1/22
Construction completion 10/1/24

Detailed Cost estimates are included in Appendix B. Additional cost breakdown for the Water

Storage Repairs can be found in the NTEC reports in Appendix D.
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User Costs Estimate

Description DWRATn;Oui? Quarterly Resident
Payment Increase
2020 Water Storage Repairs $ 979,800.00 $1.47
2020 Water Treatment Plant Improvements $ 1,259,400.00 $1.89
2020 Well Field Construction $ 621,000.00 $0.93
2020 Water Main Replacements $ 2,251,700.00 $3.38
2021 Water Main Replacements $ 2,301,600.00 $3.45
2022 Water Main Replacements $ 1,997,600.00 $3.00
2023 Water Main Replacements $ 2,471,200.00 $3.71
2024 Water Main Replacements $ 3,436,500.00 $5.15
Total Loan Amount $ 15,318,800.00
Total Quarterly increases over 5 years per
REU $22.98

Disadvantaged Community

The City of Owosso qualifies as a disadvantaged community based on its population. A completed
Disadvantaged Community Status Determination Worksheet is included in Appendix H.

Ability to Implement the Selected Alternative

The selected alternative will be implemented by the City of Owosso. All work is under the
jurisdiction of the City and requires no inter-municipal agreements. All work will be performed in

road rights-of-way, utility easements, or on property owned by the City of Owosso.
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Environmental Evaluation

Historic/Archaeological/Tribal Resources

Of the five (5) historic districts listed in the National Park Service’s National Register of Historic
Places, all five (5) of them are observed to be within areas of potential effects as a result of the water
main replacements. Impacts as a result of the water main replacements, however, are expected to be
minimal since construction is limited to the road right-of-way. The only exception to this is a
potential impact on the brick road intersection observed on the intersection of Genesee Street and
Michigan Avenue. No other interferences are observed between historical properties and areas of
potential effects. Construction sites will be restored to their original condition following all

construction activities.

The SHPO and Tribal Historical Preservation Officers within Shiawassee County have been
contacted for an opportunity to comment on the proposed project prior to the completion of this

report. Clearances will need to be obtained from these offices during the design process.

Water Quality

There are no anticipated impacts on the quality of the ground water and surface water within the
proposed construction limits. Soil erosion and sedimentation control measures will be utilized to

contain soils within construction areas.

The project will improve the reliability of drinking water quality for residents and costumers. Aged
water mains have a higher probability of breaking and subsequent contamination. Dead-end water

mains are a potential source of undesirable biological activity.

An impact after the construction completion of the new well field will be the groundwater
withdrawal from the aquifer. Measures will be taken to protect the water table and surrounding
environment. Additionally, the City’s Wellhead Protection Program would be updated to reflect the

improvements.

Land/Water Interface

The natural features (i.e., wetlands, water bodies) present in the City of Owosso are shown in Figure
6 found in Appendix A - Maps. The water main replacements, water storage maintenances and
improvements to the Water Treatment Plant will have no effect on natural land and water features as

construction will be contained within the existing facilities.

The construction of the new well field will require tree clearing and well drilling. Tree clearing will

need to be coordinated with endangered species limitations.
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According to the U.S. Fish and Wildlife (https://www.fws.gov/endangered) and the Michigan
Natural Features Inventory (https://mnfi.anr.msu.edu/resources/county-element-data), the following
endangered and threatened species summarized in the table below are present in Shiawassee County.
The Eastern Massasauga, Indiana Bat, and possibly the Northern Long-Eared Bat could be present
in the Rouge River corridor which runs through the City of Owosso. No construction activity will

take place in the corridor for this project.

The water main replacements, water storage maintenances and improvements to the Water
Treatment Plant are not anticipated to have any effects on endangered or threatened species as

construction will be contained within the existing facilities.

The construction of the new well field will require tree clearing. While there is uncertainty as to
whether these threatened or endangered species may exist in the new well site area, the U.S. Fish and
Wildlife and the Michigan Natural Features Inventory have been contacted for an opportunity to

comment prior to the completion of this report.

If any threatened or endangered species are found during the course of the project, protective

measures would be taken to ensure that they are not affected by the proposed construction.

Table 11. Currently Listed Endangered and Threatened Species

Species Status Description

Wet prairies, marshes, low areas alon
Eastern Massasauga Threatened . P ’ ’ &
rivers and lakes.

) Mature trees in floodplain forests
Indiana Bat Endangered p ’
savannas and caves.

Northern Long-Eared Bat Threatened Live and dead trees, caves and mines.

Source: U.S. Fish & Wildlife, Michigan Natural Features Inventory

The focus of this project plan are improvements to the City of Owosso water system, which is an

urban area. No agricultural land will therefore be impacted as a result of this project.

Impacts on materials, land, and energy will be minimized by selection of qualified contractors. The
existing road materials will be recycled during the water main replacements when possible. The

asphalt surface once removed is crushed and sized, and then added to new paving mixes or used as an
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aggregate base. Sustainable recycling of existing materials not only helps the environment, but can

provide cost savings for the community.

Construction activities start as early as year 2020. All construction activities will conclude in year
2024.

All construction activities for the water main replacements, water storage maintenance, and
improvements to the Water Treatment Plan will take place within existing facilities. No additional
land will be acquired for this project; the new well field site is located on a property that is already

owned by the City.

Resources, energy consumption, and inconveniences to residents will be minimized by completing
the water main replacement at the same time as the street replacements project. Once the water main

is constructed and backfilled, the surface will be paved completely.

Replacement of the City’s water mains will have a positive, direct impact on the value of residential

and commercial properties due to increased reliability of service.

Traffic will be disrupted along the roads where the water main projects are proposed. This impact
will primarily affect the residents in the project area. No major arterial streets will be closed. Tree
removal may be required for the water main installation. Also, any tree that is not healthy would be

removed. All trees that are removed for water main replacements replaced.

All construction activities for the water storage repairs and improvements to the Water Treatment

Plan will take place within existing facilities.
The construction of the new well field will require tree clearing and well drilling.

Water main construction activities will run spring through fall each year from 2020 through 2024.
Other construction activities at the water storage facilities, water treatment plant, and Vandecarr well

field will occur in 2020 and may extend into 2021.

* Development — There are no anticipated impacts to the rate, density, or type of development
as a result of this project.

* Land Use — A previously undeveloped, primarily forested site will be used as the location for
the new well field. All other projects will take place within existing facilities.

* Air and Water Quality - There are no expected changes in air quality as a result of this

project. Impacts related to air quality (i.e., dust, debris, airborne particles) are limited to
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direct impacts during construction. Reliability of drinking water quality to residents and
customers will improve as a result of this project.

* Natural Areas - Anticipated changes to the natural setting or ecosystem will be limited to the
direct impacts as a result of tree clearing for the new well field.

*  Aesthetic Changes - Impacts on cultural, human, social, and economic sources are expected
to be minimal and short-term during the construction phase as a result of the traffic routing
around the construction areas.

*  The new well field will have minimal aesthetic impacts on residents, i.e., the neighborhood
north of the site, since it will primarily be surrounded by forestry.

* Resource Consumption - The replacement of aging water main reduces the number of water
main breaks and water loss for the community. Water loss is also reduced with looping dead-
end water mains as dead-end water mains require routine flushing to prevent contamination

as a result of biological activity.

No cumulative impacts, for example population growth, are anticipated as a result of the

improvement projects.
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Mitigation Measures

Mitigation of Short-Term Impacts

Typical construction mitigation is expected for the selected alternative. Traffic control will be
required during the water main replacement along all the roads. Access to some roads may be
temporarily restricted to provide a safe working environment. Soil erosion and sedimentation control
measures will be required during the water main installation to ensure nearby sewers or storm drains
are not impacted by the construction process. A water truck may be used if dust becomes an issue on
dry, windy days. Any vegetation or road way disrupted by the construction process will be
rehabilitated to its original condition. Service will be maintained for residents during construction
and will only be shut off during the short period of time while the connection of their house lead is

changed from the old water main to the new.

There will be tree clearing involved with the construction of the new well field. Protection measures
will be taken to ensure that no endangered or threatened species will be affected during the tree

clearing phase.

Construction activities start as early as year 2020. All Construction activities will conclude in year
2024.

Mitigation of Long-Term Impacts

Construction of the water main will not occur in any sensitive environments. There is no long-term

impact anticipated for the existing wetlands

There will be drawdown of groundwater as a result of operating the new well field. The City’s
Wellhead Protection Plan will be updated to ensure protection of the water table.

Mitigation of Indirect Impacts

The proposed project is intended to improve the reliability and functionality of the existing system

and is not intended to induce growth within the City of Owosso.
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Public Participation

The Formal Public Hearing

The formal public hearing will be held on Monday, April 15%, 2019 from 7:30 P.M. to 9:30 P.M.
in the City Hall Council Chambers, 301 West Main Street, Owosso, Michigan, 48667.

Public Hearing Advertisement

The public hearing advertisement ran in the Owosso Press and Guide on Wednesday, March
13%,2019. A copy of the advertisement and an affidavit confirming its publication is
included in Appendix F.

Public Hearing Transcript or Recording

Following the public hearing, a transcript will be appended to the final draft of the Project
Plan.

Comments Received and Answered

The names and addresses of the people who attend the public hearing, written comments,
applicants’ responses, and a description of any changes made to the project as a result of the
public participation process will be included appended to the final draft of the Project Plan.

Adoption of the Project Plan

If the Project Plan is adopted, the resolution will be included in the final draft of the Project Plan.

The intent of this Project Plan is to improve immediate deficiencies in water system reliability.
These improvements include replacing aged or undersized water mains, repairs to water storage

facilities, upgrades to the water treatment plant, and improvements to source water well fields.

The water mains that are proposed to be replaced and other system upgrades will have an immediate
benefit on the existing customers. Water main breaks not only interrupt service, but can also
adversely affect water quality. The replacement of smaller water main with larger water main will
improve system reliability. The storage facility repairs, treatment plant upgrades, and source water
improvements will provide long term reliability and high quality water.

Adverse impacts to the environment will be limited to the construction phase of the proposed
project. Such short term impacts could include temporary noise, dust and traffic and water service
disruptions. There may be temporary air quality impacts as a result of dust and emissions from heavy
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equipment during the construction phase. Any dust, debris, or airborne particles will be contained to
the extent required by City, County, State, and Federal guidelines. Appropriate erosion control

measures will be utilized to prevent disrupted soil from entering storm sewers and streams.

The short-term impacts of this project will be due to the construction associated with the proposed
project. The long-term positive impact of this project will be improving the reliability of the City's

water distribution system.
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