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I. INTRODUCTION  

The Oakland County Water Resources Commissioner (WRC) is submitting this Project Planning Document 

to apply for a fiscal year 2027 Clean Water State Revolving Fund (CWSRF) low interest loan to rehabilitate 

approximately seven miles of interceptor sanitary sewer and to rehabilitate the Elizabeth Lake Pump Station 

within the Clinton-Oakland Sewage Disposal System (COSDS). The COSDS is a regional sanitary sewer 

service district that serves thirteen communities in central and northern Oakland County. The WRC owns, 

operates, and is responsible for all maintenance, operation, and administration of the WRC interceptor sewers 

that serve the district. The Project Planning Document has been developed using the Michigan Department 

of Environment, Great Lakes, and Energy (EGLE), CWSRF Project Planning Document Preparation 

Guidance released in January 2023. 

A Project Planning Document was submitted to EGLE in May 2023 for consideration of CWSRF loan in 

fiscal year (FY) 2024. The projects included lining three sections of sewers in the COSDS, as well as 

rehabilitation of the Elizabeth Lake Pump Station. The project was not awarded funding. Since the original 

Project Planning Document was completed, WRC is completing Phase 1A of the Elizabeth Lake Pump Station 

and has begun work on Phase 1B. In addition, Project Areas 1 and 3 will be lined during 2026. A portion of 

Project 2 has been awarded as a design-build project.  

WRC submitted Intent to Apply form 1031-3645 to EGLE dated October 31, 2025, with the intention of 

amending the Project Planning Document. The Intent to Apply form included a description of the desired 

project and preliminary costs. The CWSRF Amendment will evaluate improvements to three sanitary sewer 

sections in COSDS and additional rehabilitation tasks at the Elizabeth Lake Pump Station. 

The complete Project Planning Document is included in the Amendment. Section II: Background has not 

been updated. The remaining sections have been updated to include descriptions of the proposed projects, 

updated costs, and a review of the potential environmental impacts and proposed mitigation. As the project 

locations are proposed to change, a public meeting will be held to review the amended Project Planning 

Document.  
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II.  BACKGROUND  

A.  STUDY AND SERVICE AREAS  

The COSDS is 35.3 square miles consisting of 4.0 square miles of surface water and provides sanitary sewer 

service to 13 cities, villages, and townships (CVTs) and includes a regional interceptor system approximately 

57 miles in length. The COSDS service area includes all or part of the Cities of Auburn Hills, Rochester Hills, 

Rochester, and Lake Angelus; the Townships of Independence, Waterford, West Bloomfield, Oakland, Orion, 

and Oxford; and the Villages of Clarkston, Lake Orion, and Oxford. The COSDS sends a portion of 

wastewater flows from these communities for treatment to the Clinton River Water Resource Recovery 

Facility (CRWRRF)  and the remaining wastewater flows to the Oakland-Macomb Interceptor Drain (OMID), 

which ultimately receives treatment at the Great Lakes Water Authority (GLWA) Water Resource Recovery 

Facility (WRRF).  

The original COSDS was constructed in the late 1960s and early 1970s. It consists of two interceptor sub-

systems referred to as the Clinton-Oakland and the Paint Creek interceptors. There is also the Gibson-Avon 

Arm, which collects sanitary sewage from a portion of the City of Rochester Hills. 

Figure 1 shows a map of the entire COSDS, including the service area and interceptors. Figure 2 shows the 

proposed fiscal year 2027 Project Planning Document overall project improvement areas including Area 2B 

– between Joslyn and Walton Boulevard, Area 4 – between West Kennett Road and West Walton Boulevard, 

and Area 5 – West Walton Boulevard. There will also be rehabilitation work within the Elizabeth Lake Pump 

Station.
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Figure 1. COSDS  and Service Area Map  
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Figure 2 . Overall Project Improvement Area Map  
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B.  POPULATION  

The COSDS service area population was estimated to be 322,752 according to 2022 COSDS Master Plan 

Addendum. The COSDS service area population increased by approximately 6.2% between the years 2015 

and 2022. The predicted 2045 total population equivalency for the COSDS service area is 344,688 residents, 

which is a 5.9% increase from 2022. There is no substantial seasonal variation in population within the COSDS 

service area. The projected 20-year population for the COSDS service area is a total of 342,781 residents. 

Table 1 displays the population data from the 2022 service area population update for the thirteen 

communities within the COSDS service area. 

Table 1. Present and Future Population Projections for COSDS  

Community 

2022 Existing 
COSDS Sewered 
Total Population 

Equivalencies 

2015 Past 
COSDS 

Sewered Total 
Population 

Equivalencies 

Percent 
Change 
2015 to 
2022 

Projected 2045 
COSDS Sewered 

Total 
Population 

Equivalencies 

Interpolated 
2043 COSDS 
Sewered Total 

Population 
Equivalencies 

Independence 
Township/Village of Clarkston 16,783  17,656  -4.9% 17,805  17,716 

Waterford Township 69,937  71,928  -2.8% 73,420  73,117 

West Bloomfield Township 21,233  20,717  2.5% 22,317  22,223 
City of Auburn Hills /Lake 
Angelus 66,201  57,889  14.4% 74,685  73,947 

Orion Township  34,538  30,657  12.7% 35,928  35,807 

Village of Lake Orion 3,117  2,754  13.2% 3,486  3,454 

Oakland Township 11,043  9,638  14.6% 13,470  13,259 

Oxford Township 9,291  8,224  13.0% 9,508  9,489 

Village of Oxford 3,058  3,159  -3.2% 2,373  2,433 

City of Rochester Hills 74,724  68,577  9.0% 77,349  77,121 

City of Rochester   12,826  12,621  1.6% 14,348  14,216 

Service Area Total 322,752  303,820  6.2%  344,688  342,781 

 

C.  EXISTING ENVIRONMENT EVALUATION  

1. Cultural and Historic Resources  

Many of the homes within the COSDS service area are over 50 years old. There are no historical 

properties listed by the State of Michigan or the National Historic Registry that are in the vicinity of 

the project areas.  
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2. Air Quality  

National Ambient Air Quality Standards are health-based standards set by the United States 

Environmental Protection Agency (U.S. EPA). The entire State of Michigan is in attainment for 

carbon dioxide, lead, nitrogen dioxide, and particulate matter. Oakland County is in the non-

attainment area for ozone. According to the 2021 Michigan Air Quality Annual Report there were six 

ozone exceedance days in 2021. Although there are non-attainment areas within Michigan for sulfur 

dioxide, Oakland County is in attainment for this pollutant.  

3.  Wetlands  

Geographic information system (GIS) data were extracted from the EGLE Wetlands Map Viewer 

aerial imagery. The EGLE Wetlands Map Viewer compiles data from the following sources: National 

Wetland Inventory (NWI) maps generated by the U.S. Fish and Wildlife Service’s (USFWS); land 

cover maps generated by the Michigan Department of Natural Resources (MDNR)’s Michigan 

Resource Inventory System (MIRIS); hydric soils mapped by the U.S. Department of Agriculture 

Natural Resource Conservation Service (USDA NRCS); and additional soil data produced by the 

National Cooperative Soil Survey operated by the USDA NRCS. As shown in Figure 3, there are 

numerous wetlands present in the project area.
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Figure 3 . Project Area Wetland Map  
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4.  Great Lakes Shorelands, Coastal Zones, and Coastal Management Areas  

There are no Great Lakes shorelands, coastal zones, or coastal management areas within the study 

area. 

5.  Floodplains  

There are numerous lakes and streams in the project area. Figure 4 shows the 100-year floodplain. 
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F igure 4 . Project Area Floodplain Map  
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6.  Natural or Wild and Scenic Rivers  

There are no Natural Rivers as designated by the MDNR or Wild and Scenic Rivers as designated by 

the National Fisheries and Wildlife Service within the COSDS service area.  

7. Major Surface Waters  

The COSDS service area encompasses portions of the Clinton Main, Upper Clinton, Paint Creek, and 

Stoney Creek Subwatersheds. There are numerous inland lakes including Cass, Elizabeth, Sylvan, 

Otter, Voorheis Lakes, Lake Angelus, and Lake Orion. Also within the service area are portions of 

the Upper Branch and Main Branch of the Clinton River, and Paint and Stoney Creeks, all of which 

are tributary to the Clinton River. 

8.  Topography  

The terrain in the proposed project area is generally flat plain with some hills near the Elizabeth 

Lake Pump Station property and has a slope from northwest to southeast.  

9.  Geology  

The surficial geology of the project area is categorized as: 

• medium-textured glacial till and 

• glacial outwash sand and gravel and postglacial alluvium.  

The bedrock within the project area is categorized as Coldwater Shale, which is predominantly gray to 

bluish gray shale with 5 to 20 feet of red shale present near the bottom of the geologic formation. 

Coldwater Shale may reach a depth of greater than 500 feet. The geologic formation is of the Mississippian 

Period.  

10. Soil Types  

The COSDS service area has varying soil types, which are generally moderately to good draining soils. 

All work will be required to comply with the State’s and County’s Soil Erosion and Sedimentation 

Control requirements. Figure 5 shows the soils in the proposed project areas.  
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Figure 5 . Project Area  Soil Map  
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11. Agricultural Resources  

There are no prime or unique agricultural lands within the proposed project areas.  

12. Fauna and Flora  

A desktop review of the Michigan Natural Features Inventory (MNFI) was conducted to identify 

threatened, endangered, and rare species that may be present in the project area in 2023. The results 

of the review can be found in Appendix A. No habitat for animals of economic or sport value are 

within the area. MNFI identified a total of five State threatened, endangered, or species of special 

concern within the 1.5-mile project area buffer, which includes the project areas proposed for FY2027. 

The species listed are as follows:  

• Bastard pennyroyal (Trichostema dichotomum) 

• Hairy angelica (Angelica venenose) 

• Lake herring (Coregonus artedi) 

• Pickerel frog (Lithobates palustris) 

• Rainbow mussel (Villosa Iris) 

 

Additionally, seven species were generated via the USFWS Information for Planning and Consultation 

(IPaC) website, and comments were provided for seven Federally listed threatened, endangered, or 

candidate species. The species listed include the following: 

• Eastern Massasauga Rattlesnake (Sistrurus catenatus) 

• Eastern Prairie Fringed Orchid (Platanthera leucophaea) 

• Indiana Bat (Myotis sodalis) 

• Monarch Butterfly (Danaus plexipuss) 

• Rayed Bean (Vilosa fabalis) 

• Salamander Mussel (Epioblasma triquerta)  

• Snuffbox Mussel (Epioblasma triquetra) 

 

Most of the proposed work is in areas that present no suitable habitat for the identified threatened, 

endangered, or species of special concern. Suitable water habitat was identified for two of the five 

(Lake herring and rainbow mussel) State identified threatened, endangered, or species of special 

concern. No inland lake or stream work will occur for this project.  
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D.  EXISTING SYSTEM  

The COSDS includes sewers, manholes, and siphons that collect sanitary sewerage from the thirteen customer 

communities and convey wastewater to the GLWA WRRF or the CRWRRF. The CRWRRF originally served 

the City of Pontiac. The City sold the treatment facility to Oakland County WRC in 2014. In order to take 

advantage of available capacity, a portion of the wastewater from COSDS is directed to the CRWRRF and 

the remaining flow continues to the GLWA WRRF for treatment. There are approximately 58 miles of 8-inch 

to 66-inch diameter gravity sewers, 3.4 miles of forcemain, and 850 manholes in the system. The sewers were 

constructed between 1969 and 2016. 

 

The Elizabeth Lake Pump Station, which is also part of the COSDS, was constructed in 1968 and consists of 

five dry-pit centrifugal pumps with vertical motors and one submersible emergency pump. The five centrifugal 

pumps are equipped with variable frequency drives. There is also a permanent standby diesel generator at the 

station in case of emergency. Much of the electrical equipment and pumps were last upgraded in 2001, but a 

few of the assets are original to the pump station. WRC has been rehabilitating the Elizabeth Lake Pump 

Station and has completed Phase 1A and is beginning Phase 1B, which included installing a new structure to 

facilitate bypass pumping, cleaning and coating of the wetwell, replacing elbows within the wetwell, and 

replacing isolation valves on the suction sides of the pumps.  

 

The COSDS operated under a District Compliance Agreement (DCA) issued by the Michigan Department 

of Environmental Quality (now EGLE) between 2009 and 2018. The DCA required addressing sanitary sewer 

overflows (SSOs) that occurred at Locata Street downstream of the Elizabeth Lake Pump Station. The 

frequency of SSOs were reduced through a combination of measures: 

 

• Upstream system rehabilitation 

• Grade protection stations in Waterford Township 

• Revisions to the Elizabeth Lake Pump Station operational procedures to store flow in the wet well 

and interceptor 

 

As a result of these improvements, WRC was able to demonstrate that the COSDS was in compliance with 

the DCA, and the DCA was subsequently closed. The proposed improvements in this CWSRF Project 

Planning Document will result in maintaining and upgrading the system to proactively reduce the frequency 

of SSOs and avoid the need for future compliance action by EGLE. 

1. Residuals Handling  

Residuals generated during construction will be flushed downstream within the collection system for 

treatment.  
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2. Operation and Maintenance  

WRC operates and maintains the COSDS. WRC maintains the interceptor system through a perpetual 

7-year rotating maintenance program that includes sewer televising, cleaning, inspection, and repair. 

Issues identified during the inspection process are programmed for maintenance or rehabilitation. A 

portion of the wastewater from the COSDS is transported for treatment to the CRWRRF and the 

remaining wastewater flows to the OMID, which ultimately discharges to the GLWA WRRF. The 

local collector sewers that connect to the COSDS are owned and operated by the individual 

communities within the COSDS service area. WRC also maintains the Elizabeth Lake Pump Station.  

An asset management plan (AMP) was developed under the Stormwater, Asset Management, and 

Wastewater (SAW) grant program. The initial plan was published in 2021. The AMP established a 

capital improvement plan (CIP), from which WRC selected the projects contained in this project 

planning document. The CIP is updated annually. 

3.  Design Capacity  

The COSDS contract outlet capacity (which includes flow from the Clinton Oakland and Gibson Arm 

interceptors) is 140 cubic feet per second (cfs). The signed agreement between the COSDS and the 

OMID, defines this maximum allowable flow as the COSDS component at the OMID outlet. Current 

average dry weather flow for the system is approximately 30.8 cfs. Wastes discharged to the COSDS 

are typical of municipal sewage. The Elizabeth Lake Pump Station has a firm capacity of30 cfs. The 

CRWRRF receives up to 47 cfs from the COSDS interceptors.  

4.  Climate Resiliency  

Sewers in poor condition could allow greater amount of infiltration and inflow (I/I) to enter the 

collection system. With increasing precipitation events of higher volumes, reducing I/I becomes 

more critical. The Elizabeth Lake Pump Station is equipped with a back-up generator in order to 

maintain operation in the event of a power outage.  

E.  NEED FOR THE PROJECT  

Televising of the sewers and scoring in accordance with the National Association of Sewer Service Companies 

(NASSCO) Pipeline Assessment Certification Program (PACP) identified sewers that had structural ratings 

of 4s and 5s in three concentrated areas, which require rehabilitation or replacement to prevent future sewer 

breaks and sanitary sewer overflows. The poor condition of the interceptor in these locations is due to 

hydrogen sulfide gas (H2S) induced corrosion. Three portions of the collection system will be lined between 

2026 and 2028. There are many remaining sections of PACP scores of 4. WRC has received odor complaints 

from properties downwind of the Elizabeth Lake Pump Station despite the existing odor control system 

consisting of granular activated carbon filtration. In order to address the odor issues, pipe lining is proposed 

downstream of the Elizabeth Lake Pump Station. 
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As mentioned previously, WRC has been undertaking improvements to the Elizabeth Lake Pump Station. 

Additional assets are in need of replacement, including electrical and control systems, heating and ventilation 

systems, the generator, valves, and piping. The upstream Elizabeth Lake Pump Station must remain in 

operation as there is little storage capacity available in the system. The 2026 COSDS Capital Improvement 

Plan (CIP) identified capital improvements for the Elizabeth Lake Pump Station that are scheduled to occur 

between 2027-2031. A summary of the CIP is included in Appendix B with projects outlined as part of this 

project.  

In addition to providing protection of public health to avoid potential exposure to raw sewage from sanitary 

sewer overflows or back-ups, the area contains numerous lakes, streams, and wetlands along the COSDS and 

the Elizabeth Lake Pump Station. These projects are needed to protect these natural resources from sanitary 

sewer overflows, which become more likely as the system ages. 

F.  PROJECTED FUTURE NEEDS  

As detailed in the 2026 COSDS CIP projects identified for the COSDS include system upgrades, 

rehabilitation, and replacements needed based on previous condition assessments of the wastewater system. 

The CIP, included in Appendix B details sanitary main, sanitary manhole, and pump station improvements 

for the 0 to 5-year planning period. WRC will be televising the COSDS sewers as part of the CIP, which may 

identify other asset locations that will need attention in the future.
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III.  ANALYSIS OF ALTERNATIVES  

This section identifies alternatives to the proposed project including the sewer rehabilitation and the Elizabeth 

Lake Pump Station rehabilitation including no-action, optimization, and regionalization alternatives. Two 

principal alternatives were considered to rehabilitate the three identified COSDS interceptor locations and 

one principal alternative was considered to rehabilitate the existing Elizabeth Lake Pump Station.  

A.  NO -ACTION  

The first alternative to consider is no-action. No-action will lead to continued H2S induced corrosion. As the 

existing infrastructure ages and undergoes more corrosion, pipe wall thickness will continue to decrease, and 

the likelihood of failure will increase. A significant leak or sewer break on 48-inch and 54-inch piping would 

result in significant impact to properties in the vicinity of the sewer break. In addition, customers upstream 

of the sewer break would also be impacted, as flow would not be able to proceed to the CRWRRF or OMID 

until the break is fixed or emergency bypass pumping is implemented. There is limited storage within the 

COSDS. It is important that service be maintained. The sewers included in this Amendment are all over 50 

years old, which exceeds EGLE’s asset life, and are more likely to be compromised due to the presence of 

hydrogen sulfide in the sewer system. 

The Elizabeth Lake Pump Station is a critical part of the COSDS. Properties upstream of the Elizabeth Lake 

Pump Station in West Bloomfield and Waterford Townships would be severely impacted, as the sewers in 

these areas would be anticipated to back-up due to limited storage capacity. The generator is proposed to be 

replaced as part of this project. Without a back-up power source during electrical outages, sewer back-ups 

would be likely. 

Sewer breaks or failure of the Elizabeth Lake Pump Station would cause raw sewage to spread in the vicinity 

of the sewer break or potentially result in backups into homes and businesses. There are many lakes and 

streams in the area, which would negatively impact the water quality from a sanitary sewer overflow of raw 

sewage due to lowered dissolved oxygen concentrations and high fecal coliform levels. The lakes are used for 

recreation and there are several beach access points in the area. The State of Michigan has a state-wide total 

maximum daily load (TMDL) for E. coli. Raw sewage discharges can be high in E. coli and need to be avoided. 

In addition, there are wetland soils present in the vicinity of the sewers, which would also be detrimentally 

degraded if a sewer break or back-up occurred and caused a sanitary sewer overflow. 

The no-action alternative will not be pursued because the existing interceptor system must be preserved and 

provide continued sanitary sewer service to the communities. 
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B.  OPTIMUM PERFORMANCE OF EXISTING FACILITIES  

Optimizing the performance of the existing sewer system would allow for the continuation of properly treated 

sewage; however, this alternative would not aid in the prevention of sewer main failure through degradation 

of the aged pipeline, which could eventually lead to sanitary sewer overflows if sewer breaks were to occur. 

The project areas are located near inland lakes and streams, as well as wetlands, which could be negatively 

impacted if sewer breaks were to occur. This alternative will not be pursued as it would result in sewer main 

failure and lack of sanitary sewer service to residents.  

C.  REGIONALIZATION  

Another alternative is to consider regionalization. The COSDS discharges a portion of the wastewater to the 

CRWRRF and is already part of the regional GLWA system. There are no other authorities nearby, therefore 

this alternative does not apply and will not be pursued further.  

D.  REHABILITATION ALTERNATIVES  

Project Areas 2B and 5 have structural ratings of Significant (Grade 4) as defined by NASSCO PACP scores. 

There are segments between Grade 4 defects within these project areas that are proposed to be included. All 

three areas also are susceptible to damage due to hydrogen sulfide that has been confirmed via inspection. 

Rather than installing a hydrogen sulfide control system, which would require significant maintenance by 

WRC staff, lining of Project Areas 2B, 4, and 5 are proposed. These project areas are described as follows: 

• Area 2B – Between Joslyn and Walton Boulevard (approximately 5,900 feet of 48-inch and 2,400 54-

inch diameter sewer), as shown in Figure 6. 

• Area 4 – Between West Kennett Road and West Walton Boulevard (approximately 7,000 feet of 48-

inch diameter sewer), as shown in Figure 7. 

• Area 5 – West Walton Boulevard (approximately 8,100 feet of 48-inch diameter sewer between 

Schoolhouse Lake and Upper Silver Lake), as shown in Figure 8. 
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Figure 6 . Area 2B – Between Joslyn and Walton Boulevard  with Wetlands  
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Figure 7 . Area 4 – Between West Kennett Road and West Walton Boulevard  with Wetlands  
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Figure 8 . Area 5 – West Walton Boulevard Project Area  with Wetlands  
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Appendix C contains the EGLE CSRF Sewer Structural Integrity Table containing the pipe lengths, pipe 

materials, PACP scores, and ratings from the asset management program. The intent of this project is to 

address a portion of the system’s damage. The asset management program contains ratings for consequence 

of failure (CoF) and probability of failure (PoF). WRC uses a rating system from 1 to 5 for each parameter. 

The CoF and PoF are multiplied to develop a risk score, which can range from 1 to 25. The sewer segments 

in Project Areas 2b, 4, and 5 have a higher than average CoF. Many of the pipes also have a higher than 

average PoF, particularly in Project Areas 2b and 5. An average CoF and PoF would be 3, resulting in a risk 

score of 9. Sewer segments with risk scores above 9 would represent an above average risk of failure. Most of 

the pipe segments represent an above average risk based on this scoring, with many sewer segments exceeding 

values of 15, making them a high priority for WRC. The pipe segments that score less than 9 are in between 

pipe segments scoring greater than 9 and were included in this Amendment. 

Two principal alternatives were considered to rehabilitate the three identified COSDS interceptor locations. 

The first principal alternative was replacement of the existing 48-inch, and 54-inch interceptors with new 

reinforced concrete pipe (RCP) via open cut. The second principal alternative was to rehabilitate the sewers. 

For cost purposes, cured-in-place pipe (CIPP) lining was used. The actual rehabilitation method(s) will be 

evaluated and selected during the design phase.  

One principal alternative was costed to rehabilitate the existing Elizabeth Lake Pump Station. The no action 

alternative was not considered, as the pump station is a required part of the system. This could also lead to 

the need for emergency repairs, which in the current economic climate could be difficult to obtain. Replacing 

the existing pump station with a new pump station was not considered, as the existing pumps were replaced 

recently and the other assets have been maintained adequately. The use of resources to construct a new pump 

station would be more expensive than rehabilitating the existing Elizabeth Lake Pump Station. 

The planned CIP improvements identified for the Elizabeth Lake Pump Station can be found in Appendix B. 

Projects that are included in this Amendment are as follows: 

• Valves that may include discharge valves, isolation valves, and crossover valves 

• Knife gate rehabilitation 

• Portions of process piping and fittings 

• Wetwell door  

• Electric hoist 

• Drain piping and pipe hangers 

• Heaters 

• Exhaust fans 

• Electrical and control assets including lighting; MCCs; transformer; main service disconnect, switch, 

and breaker; and automatic transfer switch 

• Generator 

These assets are at or near the end of their useful life and are proposed for replacement as part of this project.  
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E.  MONETARY EVALUATION  

Capital costs were evaluated and are presented below. Certain cost factors such as sunk costs, as well as 

operation and maintenance (O&M) costs, are similar between the alternatives and have been excluded from 

the monetary evaluation. Opinions of probable costs were prepared for alternatives. These cost opinions are 

organized by sewer rehabilitation/replacement and pump station rehabilitation and are provided in Appendix 

D of this report.  

Present worth analyses for the project were completed using a discount rate of 2%. A present worth analysis 

for the open cut with RCP and sewer rehabilitation work is presented in Table 2.  

Table 2 . Open Cut with RCP Pipe Replacement and Sewer Rehabilitation  Present Worth Analysis  

 
Category 

Alternative 1: Open Cut  with 
RCP  Pipe Replacement 

Alternative 2: Sewer 
Rehabilitation 

Capital Cost $112,500,000 $46,100,000 

Salvage Value $8,450,000 $12,330,000 

Present Worth of Salvage Value $5,687,000 $8,298,000 

Total Present Worth $106,813,000 $37,802,000 

Alternative 2, sewer rehabilitation, has the lower capital cost and present worth.  

The capital cost, salvage value, and present worth to replace the pump station assets nearing the end of their 

useful life are summarized in Table 3. The assets will be replaced in kind. Therefore, there is no anticipated 

change in operation and maintenance costs. 

Table 3 . Elizabeth Lake Pump Station Present Worth Analysis  

 
Category 

Elizabeth Lake Pump Station 
Rehabilitation Cost 

Capital Cost $7,500,000 

Salvage Value  $     34,000  

Present Worth of Salvage Value $     23,000 

Total Present Worth $7,477,000 

Rehabilitation and replacement of the assets at the Elizabeth Lake Pump Station is orders of magnitude lower 

than the cost to build a brand new pump station of equal capacity, therefore, no Present Worth comparison 

between the two was made. 

The basis for the interceptor and pump station rehabilitation was described in the 2026 COSDS CIP Plan 

2027-2031. Appendix B contains the CIP outlined in the AMP. 

The user cost is contained under Section IV.J; Selected Alternatives. 
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F.  ENVIRONMENTAL EVALUATION  

1. Construction Impacts  

The proposed projects will require limited excavation, and all work will be performed within the 

existing right-of-way or easements and on the existing Elizabeth Lake Pump Station property. There 

are no anticipated negative impacts to the appearance or structural integrity of homes and other 

buildings along the sewers to be rehabilitated. It is unlikely that cultural or historic resources will be 

negatively impacted during construction. 

The proposed projects are not anticipated to significantly impact air quality, although construction 

equipment may generate limited emissions. Lane closures would be more extensive with the open cut 

sewer replacement alternative, which could result in additional traffic emissions due to slower 

movement of vehicles through the construction area. Open cut would also disturb many properties 

and result in more tree clearing. 

Figures 6, 7, and 8 displayed the project areas relative to wetlands. Project Areas 2B and 5 are 

predominantly located within areas with wetland soils. Portions of Project Area 4 is also located within 

areas that have wetland soils. There will be less wetland impacts with the selected sewer rehabilitation 

method compared to open cut replacement. Dewatering, which would be required with sewer 

replacement, would risk harming the wetlands beyond those directly impacted from being along the 

sewer route. Most of the asset replacements within the Elizabeth Lake Pump Station will occur within 

the existing pump station building. Staging construction materials will need to be reviewed to minimize 

wetland disturbance on the pump station site. 

Figures 9, 10, and 11 show the 100-year floodplain, as well as lakes and streams, in relation to Project 

Areas 2B, 4, and 5.  
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Figure 9 . Area 2B – Between Joslyn and Walton Boulevard  100 - Year Floodplain Map  
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Figure 10. Area 4 – Between West Kennett Road and West Walton Boulevard 100 - Year Floodplain Map  
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Figure 11. Area 5 – West Walton Boulevard 100 - Year Floodplain Map  
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Project Area 2B passes underneath the streams several times and has sections in the 100-year flood 

plain, particularly in the southern portion of the project. Project Area 4 passes around Upper Silver 

Lake and borders or passes through the 100-year flood plain. The southern end of Project Area 4 also 

appears to be within the 100-year flood plain. Project 5 is within the 100-year floodplain at the western 

end of the project and along Silver Lake and Upper Silver Lake. Sewer replacement would have more 

of an impact on the floodplain and inland lakes and streams compared to sewer rehabilitation. The 

sewer replacement impact could be minimized by utilizing trenchless installation methods such as 

horizontal directional drilling in these sensitive areas. The Elizabeth Lake Pump Station rehabilitation 

should have minimal impact on the adjacent lake.  

The review of the MNFI database identified five rare, endangered, and threatened species that may be 

present in the project areas. The MNFI database identifies the type of habitat that is needed to support 

individual endangered, threatened, or species of special concern. If the needed habitat is no longer 

present in the area due to changes and development in the area, the observation is considered 

historical, and the individual species is not anticipated to be present. Table 4 summarizes the species 

and possible impacts based on a desktop review of the originally proposed projects areas in 2023. As 

the MNFI review extends 1.5 miles beyond the boundaries of the projects, the proposed project areas 

for FY2027 were included in the original review. 

 
Table 4 . MNFI Rare Species Review Summary  

 
Species 

Potential Impact 

Bastard pennyroyal 
Historical; Needed habitat not present 

No effect 

Hairy angelica 
Historical; Needed habitat not present 

No effect 

Lake herring 
No work within identified habitat 

No effect 

Pickerel frog 
Additional field survey required 

Possible effect 

Rainbow mussel 
No work within identified habitat 

No effect 
 

The USFWS identified seven additional species that may be present in the project areas, as 

summarized in Table 5. 
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Table 5 . USFWS  Rare Species Review Summary  

 
Species 

Potential Impact 

Eastern Massasauga Rattlesnake Not likely to adversely affect 
Eastern Prairie Fringed Orchid No effect 
Indiana Bat Not likely to adversely affect 
Monarch Butterfly No effect 
Rayed Bean No effect 
Salamander Mussel No effect 
Snuffbox Mussel No effect 

 

Most of the work is proposed in already-developed areas where there is minimal habitat present for 

the listed species. The sewer replacement alternative would have a greater ground disturbance, which 

could impact threatened and endangered species that may be present.  

Impacts at the Elizabeth Lake Pump Station should be minimal, as work will be limited to on-site 

work and within buildings. Work outside the pump station including equipment replacement will be 

performed on existing concrete pads. 

2. Presence of Contamination  

According to EGLE’s Inventory of Facilities accessible through the Remediation Information Data 

Exchange, there are four Part 201 sites within the COSDS project area. There are no leaky 

underground storage tanks listed under Part 213 in the vicinity of the project areas. There are no Part 

201 sites in the vicinity of Project Area 4. A summary of the addresses is provided in Table 6, and the 

locations are shown on Figures 12 and 13. 

Table 6 . Part 201 Sites Located in the COSDS Project Area s  

Site 
No. 

Site Name Address 

1 Collier Road and Joslyn 
Road Property 800 Standard Parkway, Auburn Hills, MI 48236  

2 Collier Road and Joslyn 
Road Property 800 Standard Parkway, Auburn Hills, MI 48236  

3 -- 724 West Walton Boulevard, Pontiac, MI 48340 
4 -- 1350 West Walton Boulevard, Pontiac, MI 48340 
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Figure 12. Area 2B – Between Joslyn and Walton Boulevard Contamination Sites Map  
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Figure 13. Area 5 – West Walton Boulevard Contamination Sites Map   
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Figure 12 shows that Sites 1 and 2 are at the western end of Project Area 2B. Sites 3 and 4 are north 

of Upper Silver Lake, adjacent to Project Area 5. Replacement of the sewer would have a greater 

possibility of disturbing contaminated soils compared to sewer rehabilitation. In addition, dewatering 

may be required for open trench replacement, which could involve contaminated groundwater. A 

review of the contaminants likely to be present and potential concentration levels would need to be 

determined to seek approval to discharge the groundwater to the CRWRRF or GLWA WRRF. If 

concentration levels were sufficiently high, a pretreatment system could be required by the control 

authorities. Sewer rehabilitation would have a lower possibility of disturbing contaminated sites.  
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IV.  SELECTED ALTERNATIVE  

Due to the larger potential environmental impact to wetlands, floodplains, inland lakes and streams, and the 

presence of potential contamination sites along the project areas, the selected alternative is sewer rehabilitation 

for Project Areas 2B, 4, and 5. The rehabilitation of Elizabeth Lake Pump Station will also be performed.  

F.  DESIGN PARAMETERS  

A list of interceptors to be rehabilitated with the proposed diameter can be found in Appendix C.  

The hydraulic model shall be updated with a new Manning’s n value for the selected sewer rehabilitation 

material and the hydraulic effects on the system shall be identified and evaluated. Despite minimal cross 

section reduction with sewer rehabilitation such as lining, the smoother Manning’s n value typically improves 

flow capacity.  

A limited amount of wastewater residuals may be generated during the pre-rehabilitation sewer cleaning. The 

contract documents generated during design shall include a residual handling section. Solids will be disposed 

of at an authorized landfill, as applicable. Residue will be handled as a Liquid Industrial By-Product (Part 121). 

Contact shall be made with EGLE’s Materials Management Division for disposal. 

The Elizabeth Lake Pump Station rehabilitation will comply with Ten State Standards requirements. No 

change to the pump station capacity is proposed and assets will be replaced in kind. 

G.  USEFUL LIFE  

The weighted useful life for the selected projects was calculated as 33.4 years. The useful life for each asset 

included in the cost opinion was determined based on the values provided in the CWSRF Project Planning 

Document Preparation Guidance and Professional Engineer’s opinion in Appendix D. Table 7 includes the 

useful life that was assumed for each asset included in the cost opinion.  

Table 7 . Useful Life of Assets  

Asset Useful Life (years) 

Conveyance (sewers, manholes, inlets, outfalls, weirs) 50 

Process Equipment 20 

Process Piping 50 
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H.  SCHEDULE FOR DESIGN AND CONSTRUCTION  

The WRC is requesting consideration for fiscal year 2027 fourth quarter funding under EGLE’s CWSRF 

program. The proposed design and construction schedule is summarized in Table 8. 

Table 8 . Design and Construction Schedule  

Task Submittal Date 

Draft Documents Submittal to EGLE  February 19, 2027 
Environmental Assessments Published No Later Than April 23, 2027 
Part I and Part II Application May 15, 2027 
Final Documents Submittal to EGLE  May 17, 2027 

Finding  of No Significant Impacts Clearance; Plans &  Specs Approved May 24, 2027 

Bid Ad Published No Later Than May 24, 2027 

Part III  of Application; Bid Data Submittal (With Tentative Contract 

Award) 
July 8, 2027 

EGLE Order of Approval Issued August 6, 2027 
Borrower's Pre-Closing with the Michigan Finance Authority (MFA)  August 20, 2027 
MFA Closing August 27, 2027 
Notice to Proceed Issued September 27, 2027 
Construction Completed December 17, 2029 

 

I. WATER AND ENERGY EFFICIENCY  

The sewer rehabilitation portion of the project will require water to clean the pipeline prior to sewer 

rehabilitation operations and may require water use during sewer rehabilitation operations. Potential water 

sources for cleaning and sewer rehabilitation include nearby water bodies or municipal water. The exact water 

source will be identified during the design and construction phase. If a municipal water source is selected, 

water use will be metered. 

Most of the assets that will be replaced as part of the Elizabeth Lake Pump Station rehabilitation do not use 

energy. Energy efficient assets will be selected when feasible.  

J.  COST SUMMARY  

A summary of the capital cost by project is presented in Table 9. 

Table 9 . Summary of Costs by Project  

 
Category 

 

Cost 
Sewer Rehabilitation $46,100,000 
Elizabeth Lake Pump Station Rehabilitation $7,500,000 
Total Project Cost $53,600,000 
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User costs have been evaluated, and an analysis is provided in Table 10. Loan repayment is proposed using 

the WRC sewer fund. No added costs are expected for O&M activities. An interest rate of 2.75% was used to 

calculate user costs.  

Table 10. User Cost Analysis  

Project Area Name Initial Capital 
Investment 

Annual Debt 
Retirement 

Annual Cost per 
Household* 

Quarterly 
Cost per 

Household* 
Sewer Rehabilitation $46,100,000 $3,027,500 $22.40 $5.60 
Elizabeth Lake Pump 
Station Rehabilitation 

$7,500,000 $492,500 $  3.64 $0.91 

Total $53,600,000 $3,520,000 $26.04 $6.51 
    *Average household size of 2.12 to 2.93 for each community in the COSDS service area per Southeastern 

Michigan Council of Governments (SEMCOG). 

K.  IMPLEMENTABILITY  

 

The selected alternative will be implemented by WRC. All work is under the jurisdiction of the WRC and 

requires no inter-municipal agreements. The WRC has the legal, institutional, technical, financial, and 

managerial capacity to implement the project. All work will be performed in road right-of-way, easements, or 

on property owned by WRC.
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V.  ENVIRONMENTAL AND PUBLIC HEALTH IMPACTS  

The main benefit of the proposed sewer rehabilitation project is to address a portion of the system’s structural 

damage and to prevent future corrosion via sewer rehabilitation. Sewer rehabilitation will provide increased 

hydraulic capacity in the system. The main benefit of the proposed pump station improvements is to replace 

pump station assets at the end or near the end of their useful lives.  

Adverse environmental and public health impacts for both the sewer rehabilitation and the pump station 

rehabilitation work are generally limited to short term construction impacts, such as temporary noise, dust, 

and traffic disruptions.  

A.  DIRECT IMPACTS  

1. Construction Impacts  

Normal construction activities have the potential to produce noise and dust. All applicable ordinances 

will be followed during construction. 

The sewer rehabilitation operations will have some impact on traffic in the vicinity of where the 

construction is occurring. The project will require lane closures when access to the interceptor for 

lining operations is needed at manholes located within the roadway. Easements to access properties 

that are not along roadways will need to be obtained. The pump station rehabilitation work will have 

little impact on traffic unless limited lane closures are needed during equipment delivery.  

An onsite wetland evaluation will be performed once the limits of construction are further refined 

during the design phase for the project and required permits will be submitted to EGLE for approval. 

There should be minimal disturbance of land within the floodplains, but bypass pumping equipment 

may need to be placed within the 100-year floodplain. Wetlands and adjacent lakes and streams would 

need to be protected during construction to minimize impacts. 

During design, field visits will be scheduled to determine if suitable habitat is present for threatened 

or endangered species in the project areas.  

2. Operational Impacts  

There will be no adverse operational impacts associated with this project. Bypass pumping during 

sewer rehabilitation and pump station rehabilitation shall be provided to maintain continuous sanitary 

sewer service. The ability to pump the wastewater at the Elizabeth Pump Station must be maintained 

during construction.  
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3.  Social Impacts  

Impacts on materials, land, and energy will be minimized by selection of qualified contractors. All 

construction activities will take place in previously serviced areas. Construction will increase the number 

of temporary construction-related jobs and will help to retain existing positions. 

No long-term impacts are expected as a result of the proposed project.  

B.  INDIRECT IMPACTS  

There are no anticipated impacts to the rate, density, or type of development due to this project. There are no 

expected changes in land use. There are no expected changes in air quality due to primary or secondary 

development. Impacts related to air quality are limited to direct impacts due to traffic and construction 

equipment. 

There are no anticipated changes to the natural setting or ecosystem. Threatened and endangered species are 

not anticipated to be impacted by the proposed projects. Tree clearing will be avoided to the extent possible.  

Impacts on cultural, human, social, and economic sources are expected to be minimal, and occur during the 

construction phase as a result of the traffic control around the construction area. These impacts are expected 

to be short-term. 

Impacts on area aesthetics will be limited to construction equipment and vehicles within the project area for 

the duration of construction. There are no anticipated permanent area aesthetic changes. Following 

construction, the project areas will be restored to their previous condition.  

Resource consumption will be required for the manufacturing of the materials used during the sewer 

rehabilitation and pump station rehabilitation projects.  

C.  CUMULATIVE IMPACTS  

Minimal cumulative impacts are anticipated as a result of the improvement projects. 

Siltation will only occur during construction of the project and proper soil erosion and sedimentation control 

measures will be required and included in the bidding documents.  
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VI.  MITIGATION  

A.  MITIGATION OF SHORT -TERM IMPACTS  

Typical construction mitigation is expected for the proposed project.  

Traffic control may be required for portions of the project where access to manholes within the roadway for 

sewer rehabilitation is needed. Access to some roads may be temporarily restricted to provide a safe working 

environment.  

Dust control will be required during construction. Street sweeping in accordance with local standards shall be 

implemented.  

Soil erosion and sedimentation control measures will be required during the construction process to mitigate 

siltation. The disposal of spoils in wetlands, floodplains, and other sensitive areas will be prohibited in the 

contract documents.  

Vegetation disrupted by the construction process will be restored to its original condition. Limited tree clearing 

may be required. During design, if it is determined that tree clearing is required, tree clearing will be scheduled 

between October 1st and March 31st to avoid disturbing the bat species. If habitat or threatened and endangered 

species concerns are identified during the field visit, appropriate actions would be taken to avoid these areas 

and/or mitigate any disturbance so that the species are protected. Additionally, any observations will be 

reported to Oakland County and MDNR office within 24 hours.  

Service will be maintained for residents during construction with the use of bypass pumping. Bypass pumping 

equipment shall follow all local noise ordinances.  

Construction activities are anticipated to start in 2027 and to conclude in 2029. 

B.  MITIGATION OF LONG -TERM IMPACTS  

Wetland disturbance is one long-term impact expected due to sewer rehabilitation construction activities. 

Manhole access within wetlands is anticipated to perform sewer rehabilitation. A wetland delineation will need 

to be performed prior to construction to identify exact wetland limits relative to the proposed project area. 

Temporary construction mats may be required for work within wetlands. Wetland mitigation will be required 

in areas where access manholes fall within delineated wetlands. All EGLE permit requirements for work 

within wetlands will be adhered to.  

No other long-term impacts due to sewer rehabilitation or pump station rehabilitation are anticipated.  
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C.  MITIGATION OF INDIRECT IMPACTS  

The proposed project is intended to improve the reliability of the existing sewer system by replacing degrading 

sections of the interceptor and making pump station improvements to ensure continued uninterrupted pump 

station operations. While population growth within the COSDS service area is projected over the next 20-years, 

the project itself is not intended to induce growth within the COSDS service area. 
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VII.  PUBLIC PARTICIPATION  

A.  PUBLIC MEETING  

A public meeting will be held on April 8, 2026 to review the proposed projects.  

B.  PUBLIC MEETING ADVERTISEMENT  

The public meeting notice was published on March 23, 2026. The public meeting notice was published on 

the WRC website along with a copy of the draft Project Planning Document for public review. A copy of 

the advertisement for the public meeting can be found in Appendix E.  

C.  PUBLIC  MEETING SUMMARY  

The public meeting presentation and summary will be included in Appendix E. A list of attendees will also be 

included in Appendix E. 

D.  ADOPTION  OF THE PROJECT PLAN NING DOCUMENT  

WRC adopted a resolution following the public meeting on April XX, 2026. A signed copy of the resolution is 

included in Appendix F, along with the CWSRF Submittal Forms. These forms include: 

• Clean Water State Revolving Funds (CWSRF/SWQIF) Project Planning Document Submittal Form 

• Project Useful Life and Cost Analysis Certification Form 

• Project Priority List Scoring Data Form 

• Overburdened Form 

 

The Fiscal Sustainability Plan Certification Form is included in Appendix G, as described in Section VIII, 

Technical Considerations. 
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VIII.  TECHNICAL CONSIDERATIONS         

A.  INFILTRATION  AND INFLOW  

I/I is not a known problem within the COSDS system. 

B.  STRUCTURAL  INTEGRITY  

As previously discussed, WRC had sewers televised as part of the SAW Grant program. The videos 

were reviewed and scored in accordance with NAASCO PACP scoring requirements. All piping 

proposed for rehabilitation are based on a combination of Grade 4 or Grade 5 structural defects 

and the presence of hydrogen sulfide. Short sections of sewers that scored below a 4 were also 

included if they were between longer sections of piping that scored as 4s. Appendix C contains the 

structural defect integrity spreadsheet with associated PACP scores.  

C.  FISCAL  SUSTAINABILITY PLAN  

In 2014, the Water Resources Reform and Development Act (WRRDA) was passed, which required that 

CWSRF Project Planning Documents include a Fiscal Sustainability Plan (FSP). The required elements to be 

addressed in the FSP include:  

• Inventory of critical assets that are part of the treatment works. 

• Evaluation of the condition and performance of inventoried assets or asset groupings. 

• Certification that the recipient has evaluated and will be implementing water and energy conservation 

efforts as part of the plan. 

• A plan for maintaining, repairing, funding, and as necessary replacing the treatment works. 

The asset inventory and condition of assets for the collection system sewer rehabilitation were described in 

the Structural Integrity Section. Appendix C includes the PACP scores for the collection system 

rehabilitation projects. In addition, the assets that are proposed to be replaced in the Elizabeth Lake Pump 

Station are included in Appendix G, along with a copy of the FSP. 



 

 

APPENDIX A: THREATENED AND ENDANGERED SPECIES WEB 
DATABASE REVIEW                                                                    

 



 
 
 

February 24, 2023 

 
Michigan Natural Features Inventory (MNFI) Web Database Review – WRC COSDS, Oakland County, 
MI 

 
OHM has reviewed the Threatened and Endangered Species list generated by the MNFI Web Database, 
conducted on February 24, 2023. During this Review, the project location was checked against known localities 
for rare species, and 5 State threatened, endangered, or species of special concern have been documented within 
the 1.5 mile project area buffer and it is possible that without proper management negative impacts may occur. 
The species listed include the following: Bastard pennyroyal (Trichostema dichotomum), Hairy angelica 
(Angelica venenose), Lake herring (Coregonus artedi), Pickerel frog (Lithobates palustris) and Rainbow mussel 
(Villosa Iris). Additionally, ESA Section 7 species were generated via the U.S. Fish and Wildlife Service’s 
(USFWS) Information for Planning and Consultation (IPaC) website and comments were provided for 7 
Federally listed threatened, endangered, or candidate species and included the Indiana Bat (Myotis sodalis), 
Northern Long-Eared Bat (Myotis septentrionalis), Tricolored Bat (Perimyotis subflavus), Eastern Massasauga 
Rattlesnake (Sistrurus c. catenatus), Snuffbox Mussel (Epioblasma triquetra), Rayed Bean (Vilosa fabalis) and the 
Monarch Butterfly (Danaus plexipuss). Determinations for Federally listed species will be made utilizing the U.S. 
Fish and Wildlife Service’s (USFWS) Information for Planning and Consultation (IPaC) website.  

 
The WRC COSDS project involves pipe lining of the existing sanitary sewer system to reduce I&I within the 
sewer system. 
 
For the 5 State listed species in the document provided OHM Advisors has made preliminary determinations 
related to potential field surveys for listed species. In response to the Rare Species Review provided by MNFI 
OHM Advisors has prepared the following strategy and documentation to ensure this project does not result 
in take of species listed in the review. 
 
Bastard pennyroyal (Trichostema dichotomum) State Threatened. MNFI describes the habitat for this 
species as dry barrens and prairies and oak savanna areas in southern Lower Michigan. A desktop review of 
the surrounding landcover has determined that no suitable habitat is located within the project area. The last 
observation of this species in within 1.5 miles of the project area occurred in 1916 and is considered historical. 
OHM has determined no effect to this species. In the event Bastard pennyroyal is observed during project 
activities said observation will be reported to local county MDNR office within 24 hours. 
 
Hairy angelica (Angelica venenose) State Species of Special Concern. MNFI describes the habitat for this species 
as open, upland oak forests, savanna and prairie remnants, and open, sandy woodlots. A desktop review of the 
surrounding landcover has determined that no suitable habitat is located within the project area. The last 
observation of this species in within 1.5 miles of the project area occurred in 1880 and is considered historical. 
OHM has determined no effect to this species. In the event Hairy angelical is observed during project activities 
said observation will be reported to local county MDNR office within 24 hours. 
 
Lake herring (Coregonus artedi) State Threatened. MNFI describes the habitat for this species as deep inland 
lakes as well as the Great Lakes at depths ranging from 18 to 53 meters. They can be found in shallower 
depths (9-12 m) when spawning over rocky substrates. No in water work will occur during the project. The 
last observation of this species in within 1.5 miles of the project area occurred in 2014. OHM has determined 
no effect to this species. In the event Lake herring is observed during project activities said observation will be 
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reported to local county MDNR office within 24 hours. 
 
Pickerel Frog (Lithobates palustris) State Species of Special Concern. MNFI describes the habitat for this 
species as freshwater aquatic and wetland habitats, including fens, bogs, marshes, shrubby/open wet 
meadows, forested wetlands, ponds, slow-moving streams, springs, and backwater sloughs or swamps. The 
last observation of this species in within 1.5 miles of the project area occurred in 1928. Additional field 
surveys will be needed to make a final determination of impact for this species. 
 
Rainbow mussel (Villosa iris) State Species of Special Concern. MNFI describes the habitat for this species as 
coarse sand or gravel in small to medium streams. No in water work will occur during the project. The last 
observation of this species in within 1.5 miles of the project area occurred in 2004. OHM has determined no effect 
to this species. In the event False hop sedge is observed during project activities said observation will be reported 
to local county MDNR office within 24 hours. 
 
If additional information is needed, please contact me via email at wade.rose@ohm-advisors.com.  

Sincerely, 

 
 

Wade Rose, OHM Advisors Ecologist 
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&'()*(+,-.()/-00)123-45)526)/-3'-1)78).90(1:9+):95;)-4)/():(3(+<-1()3'93)3'-;)=+2=2;(:)>.3-21)
?@ABCD@ECFAAECEGACHIJEAIJKCL@ICKCMFKNCKLLAHEOCD@ECPJQAPNCE@CK?RAIBAPNCKLLAHESCTUVWWXC?AEAIFJDKEJ@DC
42+)Y(:(+9005)0-;3(:);=(.-(;)-1)Z-.'-[91\)]4)/():2)123)123-45)526)/-3'-1)3'93)3-<(4+9<(̂)526)<95)
=+2.((:)/-3')3'()>.3-21)61:(+)3'()3(+<;)24)3'()_̀ >>).21.6++(1.()=+2,-:(:)'(+(\)&'-;)
,(+-4-.93-21)=(+-2:)9002/;)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)b44-.()32)9==05)02.90)
c12/0(:[()32)(,90693-21)24)3'()>.3-21̂)9;)/()<95)-:(13-45)9);<900);6d;(3)24)9.3-21;)'9,-1[)
-<=9.3;)3'93)/(+()61913-.-=93(:\)]1);6.')-1;391.(;̂)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)
b44-.()<95)+(e6(;3)9::-3-2190)-142+<93-21)32),(+-45)3'()(44(.3;):(3(+<-193-21)+(9.'(:)3'+26[')3'()
Z-.'-[91)fg(5\

h@iICKjADHNCGKBCFAECH@DBiPEKEJ@DCIAkiJIAFADEBClNCJDL@IFJDjCEGACmAIRJHAC@LCN@iICMU@CnLLAHESC
:(3(+<-193-21o;p\)_2).21;60393-21)-;)+(e6-+(:)42+);=(.-(;)3'93)526):(3(+<-1(:)/-00)123)d()944(.3(:)
d5)3'()>.3-21\

q0(9;()=+2,-:();644-.-(13)=+2r(.3):(39-0;)21)526+)=+2r(.3)'2<(=9[()-1)]q9s)of(4-1()q+2r(.3̂)
tI@uAHECvABHIJwEJ@DXCE@CBiww@IECN@iICH@DHPiBJ@DBCKD?CEGACmAIRJHAxBCyz{?KNCIARJA|CwAIJ@?}C~KJPiIAC
32):-;.02;()-<=2+3913)9;=(.3;)24)526+)=+2r(.3)3'93)/260:)-1406(1.()3'()263.2<()24)526+)(44(.3;)
:(3(+<-193-21;)<95)1([93()526+):(3(+<-193-21;)91:)-1,90-:93()3'-;)0(33(+\)]4)526)'9,();-3(�;=(.-4-.)
-142+<93-21)3'93)0(9:;)526)32)d(0-(,()9):-44(+(13):(3(+<-193-21)-;)<2+()9==+2=+-93()42+)526+)
=+2r(.3)3'91)/'93)3'()fc(5).21.06:(;̂)526).91)91:);'260:)=+2.((:)d9;(:)21)3'()d(;3)9,9-09d0()
-142+<93-21\

&'()*(+,-.()+(.2<<(1:;)3'93)526).2139.3)3'()*(+,-.()2+)+(�(,90693()3'()=+2r(.3)-1)]q9s)-4�)�p)3'()
;.2=()2+)02.93-21)24)3'()=+2=2;(:)>.3-21)-;).'91[(:�)�p)1(/)-142+<93-21)+(,(90;)3'93)3'()9.3-21)
<95)944(.3)0-;3(:);=(.-(;)2+):(;-[193(:).+-3-.90)'9d-393)-1)9)<911(+)2+)32)91)(�3(13)123)=+(,-26;05)
.21;-:(+(:�)7p)3'()>.3-21)-;)<2:-4-(:)-1)9)<911(+)3'93).96;(;)(44(.3;)32)0-;3(:);=(.-(;)2+)
:(;-[193(:).+-3-.90)'9d-393�)2+)�p)9)1(/);=(.-(;)-;)0-;3(:)2+).+-3-.90)'9d-393):(;-[193(:\)]4)915)24)3'()
9d2,().21:-3-21;)2..6+;̂)9::-3-2190).21;60393-21)/-3')3'()*(+,-.();'260:)39c()=09.()d(42+()
=+2r(.3).'91[(;)9+()4-190)2+)+(;26+.(;).2<<-33(:\

Y2+)121�Y(:(+90)+(=+(;(1393-,(;�)q0(9;()123()3'93)/'(1)9)=+2r(.3)+(e6-+(;).21;60393-21)61:(+)
;(.3-21)�)24)3'()>.3̂)3'()*(+,-.()<6;3).21;603):-+(.305)/-3')3'()Y(:(+90)9.3-21)9[(1.5)610(;;)3'93)
9[(1.5)42+<9005):(;-[193(;)9)121�Y(:(+90)+(=+(;(1393-,()o�8)sY�)�8�\8�p\)_21�Y(:(+90)
+(=+(;(1393-,(;)<95)=+(=9+()91905;(;)2+).21:6.3)-142+<90).21;60393-21;�)'2/(,(+̂)3'()603-<93()
+(;=21;-d-0-35)42+);(.3-21)�).2<=0-91.()61:(+)3'()>.3)+(<9-1;)/-3')3'()Y(:(+90)9[(1.5\)q0(9;()
-1.06:()3'()Y(:(+90)9.3-21)9[(1.5)-1)9::-3-2190).2++(;=21:(1.()+([9+:-1[)3'-;)=+2r(.3\
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Z219+.')d633(+405)/9;)=+2=2;(:)42+)0-;3-1[)9;)3'+(93(1(:)21)f(.(<d(+)��̂)�8��\)]4)0-;3(:̂)
=+23(.3-21;)/260:)2105)[2)-132)=09.()943(+)3'()4-190)+60()-;)=6d0-;'(:\)&'()�\*\)Y-;')91:)�-0:0-4()
*(+,-.().213-16(;)32)(,90693()3'()<219+.')d633(+405)6;-1[)3'()d(;3)9,9-09d0();.-(1.()91:)-1)
9..2+:91.()/-3')900)+(e6-+(<(13;)24)3'()a1:91[(+(:)*=(.-(;)>.3\)>;)+(40(.3(:)-1)3'()&+6<=)
W?FJDJBEIKEJ@DxBC�DJLJA?CWjAD?KC@LC�AjiPKE@INCKD?CvAIAjiPKE@INCWHEJ@DB̂)3'()4-190)0-;3-1[)
:(3(+<-193-21)42+)3'()<219+.')-;)-1.06:(:)9;)9)021[�3(+<)9.3-21\)&'()9:<-1-;3+93-21).213-16(;)32)
(<='9;-�(),206139+5̂)02.9005):+-,(1).21;(+,93-21)9;)9)=+2,(1)3220)42+);6==2+3-1[);=(.-(;)91:)
+(:6.-1[)3'()1((:)42+)9::-3-2190)4(:(+90)+([6093-21\)&2)0(9+1)<2+()9d263)'2/)32).21;(+,()
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&'()*+,-.*/0/*.1'.1,/.&'()*+,.2/+13'(.'0.1,/.41)(53(6.7()89232.)(5.:3231.';*.4):/.1,/.<'()*+,.
=/>231/?

@ABCDAECDFGBCHEDIAJBHDKLGMHNMOGEDPNM

Q)85./)68/2-.6'85/(./)68/2-.)(5.1,/3*.(/212.)*/.R*'1/+1/5.;(5/*.1,/.Q)85.)(5.S'85/(.T)68/.
U*'1/+13'(.7+1.VWX.41)1?.YWZ-.)2.)&/(5/5-.[\.]?4?̂?.\\_)̀5a.VT)68/.7+1a?.b,/.T)68/.7+1.
cdefghgijklmnomcilpfmqlrsifedgtmulhvlrqlwrxymlzoilcmd{giklifml|ir}gqx~le�lhryulrqulxeyumqlmrxymjl
rqulum�gqmjl|ir}m~lrjl|csdjsmkljfeeikljfeeilriklcegjeqklpesqukl}gyyklorcisdmklidrckloeyymoikl{eymjil
edlugjisdh�~l�fmlwrxymlzoi�jlg{cym{mqigqxldmxsyrigeqjlum�gqmlugjisdhlrjl|�ielrxgirimledlheifmdlrl
>)85.'*.6'85/(./)68/.1'.).5/6*//.1,)1.+);2/2-.'*.32.83�/89.1'.+);2/-.>)2/5.'(.1,/.>/21.2+3/(1303+.
3(0'*&)13'(.):)38)>8/-.V[a.3(�;*9.1'.)(./)68/-.VYa.).5/+*/)2/.3(.312.R*'5;+13:319-.>9.2;>21)(13)889.
3(1/*0/*3(6.=31,.('*&)8.>*//53(6-.0//53(6-.'*.2,/81/*3(6.>/,):3'*-.'*.V�a.(/21.)>)(5'(&/(1-.>9.
jshjirqigryyvlgqimd�mdgqxlpgiflqed{rylhdmmugqxkl�mmugqxkledljfmyimdgqxlhmfr�ged�~

�0.1,/.7+13'(.&)9.3&R)+1.>)85.'*.6'85/(./)68/2-.)55313'()8.+''*53()13'(.=31,.1,/.4/*:3+/.;(5/*.
1,/.T)68/.7+1.&)9.>/.*/�;3*/5?.�'*.&'*/.3(0'*&)13'(.'(./)68/2.)(5.+'(5;+13(6.)+13:313/2.3(.1,/.
:3+3(319.'0.)(./)68/.(/21-.R8/)2/.:3231.';*.T)68/.<)()6/&/(1.=/>R)6/?.�(.)55313'(-.1,/.4/*:3+/.
5/:/8'R/5.1,/.�)13'()8.Q)85.T)68/.<)()6/&/(1.S;35/83(/2.V<)9.YZZ�a.3(.'*5/*.1'.)22321.
8)(5'=(/*2.3(.):'353(6.1,/.5321;*>)(+/.'0.>)85./)68/2?.�0.9';.,):/.0;*1,/*.�;/213'(2.*/6)*53(6.
R'1/(13)8.3&R)+12.1'./)68/2-.R8/)2/.+'(1)+1.̂,*32.</(23(6-.̂,*32�</(23(6�0=2?6':.'*.
W[�̀�W[̀YWWW?

�HMBAECD���ANM��

4/+13'(.XZX.'0.1,/.̂8/)(.�)1/*.7+1.'0.[���.V̂�7a.*/6;8)1/2.1,/.532+,)*6/.'0.5*/56/5.'*.0388.
&)1/*3)8.3(1'.=)1/*2.V3(+8;53(6.=/18)(52a.'0.1,/.](31/5.41)1/2?.�/6;8)13'(2.*/�;3*/.1,)1.)+13:313/2.
R/*&311/5.;(5/*.1,/.̂�7.V3(+8;53(6.=/18)(5.R/*&312.322;/5.>9.1,/.<3+,36)(.�/R)*1&/(1.'0.
T(:3*'(&/(1-.S*/)1.�)�/2-.)(5.T(/*69.VTS�Taa.('1.�/'R)*53�/.1,/.+'(13(;/5./�321/(+/.'0.
2R/+3/2.8321/5.)2./(5)(6/*/5.'*.1,*/)1/(/5?.U/*&312.322;/5.>9.1,/.]?4?.7*&9.̂'*R2.'0.T(63(//*2.
&;21.)82'.+'(235/*./00/+12.1'.8321/5.2R/+3/2.R;*2;)(1.1'.2/+13'(.�.'0.1,/.T(5)(6/*/5.4R/+3/2.7+1?.
b,/.4/*:3+/.R*':35/2.+'&&/(12.1'.1,/.)6/(+3/2.1,)1.&)9.3(+8;5/.R/*&31.+'(5313'(2.1'.,/8R.):'35.
'*.&3(3&3�/.3&R)+12.1'.=385830/.*/2';*+/2.3(+8;53(6.8321/5.2R/+3/2?.�'*.1,32.R*'�/+1-.=/.+'(235/*.
1,/.+'(2/*:)13'(.&/)2;*/2.9';.)6*//5.1'.3(.1,/.5/1/*&3()13'(.�/9.)(5�'*.)2.R)*1.'0.9';*.R*'R'2/5.
)+13'(.1'.>/.('(̀532+*/13'()*9?.�(+8;5/.).+'R9.'0.1,32.8/11/*.3(.9';*.=/18)(5.R/*&31.)RR83+)13'(.1'.
21*/)&83(/.1,/.1,*/)1/(/5.)(5./(5)(6/*/5.2R/+3/2.*/:3/=.R*'+/22?
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&'(()*+,-.,/-012*3)45-0,(2)1'*21,.-*,+-'*,6*-72/489:;8<=>??@8A:8AB?8C:DD:EFG=8H:GI?>J<AF:G8
K?<I;>?I8A:8<J:F@8<@J?>I?8?CC?HAI8A:8DFIA?@8IL?HF?I8<G@8:;>8H:GH;>>?GH?8FI8:GDM8J<DF@8FC8AB?8
NOPQRSOQTPSOTURVVWTXNYVONOZ[O\]̂T_̀OQOTNRQ[TaOTXZbVR\O\TPQTYOSNX[TbcZ\X[XcZQTXUTPTYOSNX[TXQT
>?d;F>?@8<G@e:>8FGHD;@?@8FG8<GM8H:GA><HA8D<G=;<=?f

g)142*0,h)11)1)'i)j8k<A?>F<DI8;I?@8C:>8?>:IF:G8H:GA>:D8<G@8IFA?8>?IA:><AF:G8K;IA8l?8EFD@DFC?m8
C>F?G@DMf8n:8G:A8;I?8?>:IF:G8H:GA>:D8L>:@;HAI8H:GA<FGFG=8LD<IAFH8K?IB8G?AAFG=8:>8:AB?>8IFKFD<>8
K<A?>F<D8AB<A8H:;D@8?GA<G=D?8?<IA?>G8K<II<I<;=<8><AAD?IG<o?8pqkrsf8t?J?><D8L>:@;HAI8C:>8I:FD8
?>:IF:G8<G@8H:GA>:D8?uFIA8AB<A8@:8G:A8H:GA<FG8LD<IAFH8G?AAFG=8FGHD;@FG=8G?AmD?II8?>:IF:G8H:GA>:D8
lD<Go?AI8pC:>8?u<KLD?v8K<@?8:C8?uH?DIF:>sv8D::I?8K;DHBv8BM@><;DFH8K;DHBv8I:FD8lFG@?>Iv8
;G>?FGC:>H?@8IFDA8C?GH?Iv8<G@8IA><E8l<D?If8wAB?>I8<>?8K<@?8C>:K8G<A;><D8CFl?>I8pI;HB8<I8x;A?s8<G@8
D::I?DM8E:J?G8A:=?AB?>8FG8<8K<GG?>8AB<A8<DD:EI8EFD@DFC?8A:8EF==D?8C>??f

g)142*0,h)11)1)'i)j8y:8FGH>?<I?8B;K<G8I<C?AM8<G@8<E<>?G?II8:C8qkrv8AB:I?8FKLD?K?GAFG=8AB?8
L>:x?HA8K;IA8CF>IA8>?JF?E8AB?8qkr8C<HAIB??A8p<J<FD<lD?8<A8BAALIzeeEEEfCEIf=:JeK?@F<e?<IA?>Gm8
K<II<I<;=<m><AAD?IG<o?mC<HAmIB??A{|TPZ\T}P[b̀T~����QT�����ObcZ\T�ZP�OQ�T_̀OT�PQ[OSZT
~PQQPQPR�PT�P[[VOQZP�O�T�X\OcT�P�PXVPaVOTP[TBAALIzeeEEEfM:;A;l?fH:KeE<AHB�J�m��G�?�?��Esf

g)142*0,h)11)1)'i)j8n;>FG=8L>:x?HA8FKLD?K?GA<AF:Gv8>?L:>A8IF=BAFG=I8:C8<GM8C?@?><DDM8DFIA?@8
IL?HF?Iv8FGHD;@FG=8qkrv8A:8AB?8�ftf8�FIB8<G@8�FD@DFC?8t?>JFH?8EFABFG8��8B:;>If

g)142*0,h)11)1)'i)j8yB?8L>:x?HA8EFDD8G:A8>?I;DA8FG8L?>K<G?GA8D:II8:C8K:>?8AB<G8:G?8<H>?8:C8
E?AD<G@8:>8H:GJ?>IF:G8:C8K:>?8AB<G8��8<H>?I8:C8qkr8;LD<G@8B<lFA<A8p;LD<G@I8<II:HF<A?@8EFAB8
BF=B8d;<DFAM8E?AD<G@8B<lFA<As8A:8:AB?>8D<G@8;I?If

�5142�,�)41z8yB?8<HAF:G8EFDD8G:A8FGHD;@?8A?KL:><>M8:>8L?>K<G?GA8DF=BAFG=8:C8>:<@E<MpIsv8
C<HFDFAMpF?Isv8<G@e:>8L<>oFG=8D:ApIsf

�5142�,�)41jT_SOOTbR[[XZ��[SXNNXZ�TPZ\�cSTYSOQbSXaO\TaRSZXZ�T}XVVTZc[TbVOPST� �TbcZ[X�RcRQT
<H>?I8:C8C:>?IA8p?uHD;@FG=8G<>>:Ev8DFG?<>8H:>>F@:>I8¡����8C??A8EF@?s8<G@8EFDD8G:A8C><=K?GA8<8
H:GG?HAFJ?8H:>>F@:>8l?AE??G8�8:>8K:>?8C:>?IA8L<AHB?I8:C8<A8D?<IA8¢8<H>?If

�5142�,�)41jT_SOOTbR[[XZ��[SXNNXZ�TPZ\�cSTYSOQbSXaO\TaRSZXZ�T}XVVTZc[TbVOPST�£�TbcZ[X�RcRQT
<H>?I8:C8K:@?D?@8C:>?IA?@8B<lFA<A8p?uHD;@FG=8G<>>:Ev8DFG?<>8H:>>F@:>I8¡����8C??A8EF@?s8<G@8EFDD8
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*�����
(������1���G�9�����2�����	�����'a�'�������a�G�a(�*�cNWQNILZYUWINVXQLI_WUKNMYIVXZNHIJOLPQN
HUWXXVXZNWXMNVhHULhLXQWQVJXRNNSJNYHMWQLNWXNi\\VPVWUNjHLPVLKNkVKQNVXN�1��	����������&6�
1��7�'��NHWZLdN\VXMNQTLNHIJOLPQdNLlHWXMNQTLNIJ]dNWXMNPUVPmNnIJOLPQNoJhLRNpXNQTLNqTWQrKNsLlQN[JlN
JXNQTLNnIJOLPQNoJhLNHWZLdNQTLILNVKNWNtLuYLKQNvHMWQLMNkVKQN[YQQJXNQJNYHMWQLN̂JYINKHLPVLKNUVKQRNNwLN
KYILNQJNKLULPQNWXNxJ\\VPVWUxNKHLPVLKNUVKQN\JINWUUNHIJOLPQKRN�
�
yz{D|?F>F<z{@}C~|<}C�C{FD@>{�@{C�F@DFCBD�
��'���
�3��������#
��
(��������'�����'�������3����̀-�����������'���
���-��������.��-
���.����
'��������-��96�������)��(�
'����
���7����������������))6��������
�������
��
(��������'�������
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&'()*(+,-.()/-00)123-45)526)/-3'-1)78).90(1:9+):95;)-4)/():(3(+<-1()3'93)3'-;)=+2=2;(:)>.3-21)
?@ABCD@ECFAAECEGACHIJEAIJKCL@ICKCMFKNCKLLAHEOCD@ECPJQAPNCE@CK?RAIBAPNCKLLAHESCTUVWWXC?AEAIFJDKEJ@DC
42+)Y(:(+9005)0-;3(:);=(.-(;)-1)Z-.'-[91\)]4)/():2)123)123-45)526)/-3'-1)3'93)3-<(4+9<(̂)526)<95)
=+2.((:)/-3')3'()>.3-21)61:(+)3'()3(+<;)24)3'()_̀ >>).21.6++(1.()=+2,-:(:)'(+(\)&'-;)
,(+-4-.93-21)=(+-2:)9002/;)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)b44-.()32)9==05)02.90)
c12/0(:[()32)(,90693-21)24)3'()>.3-21̂)9;)/()<95)-:(13-45)9);<900);6d;(3)24)9.3-21;)'9,-1[)
-<=9.3;)3'93)/(+()61913-.-=93(:\)]1);6.')-1;391.(;̂)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)
b44-.()<95)+(e6(;3)9::-3-2190)-142+<93-21)32),(+-45)3'()(44(.3;):(3(+<-193-21)+(9.'(:)3'+26[')3'()
Z-.'-[91)fg(5\

h@iICKjADHNCGKBCFAECH@DBiPEKEJ@DCIAkiJIAFADEBClNCJDL@IFJDjCEGACmAIRJHAC@LCN@iICMU@CnLLAHESC
:(3(+<-193-21o;p\)_2).21;60393-21)-;)+(e6-+(:)42+);=(.-(;)3'93)526):(3(+<-1(:)/-00)123)d()944(.3(:)
d5)3'()>.3-21\

q0(9;()=+2,-:();644-.-(13)=+2r(.3):(39-0;)21)526+)=+2r(.3)'2<(=9[()-1)]q9s)of(4-1()q+2r(.3̂)
tI@uAHECvABHIJwEJ@DXCE@CBiww@IECN@iICH@DHPiBJ@DBCKD?CEGACmAIRJHAxBCyz{?KNCIARJA|CwAIJ@?}C~KJPiIAC
32):-;.02;()-<=2+3913)9;=(.3;)24)526+)=+2r(.3)3'93)/260:)-1406(1.()3'()263.2<()24)526+)(44(.3;)
:(3(+<-193-21;)<95)1([93()526+):(3(+<-193-21;)91:)-1,90-:93()3'-;)0(33(+\)]4)526)'9,();-3(�;=(.-4-.)
-142+<93-21)3'93)0(9:;)526)32)d(0-(,()9):-44(+(13):(3(+<-193-21)-;)<2+()9==+2=+-93()42+)526+)
=+2r(.3)3'91)/'93)3'()fc(5).21.06:(;̂)526).91)91:);'260:)=+2.((:)d9;(:)21)3'()d(;3)9,9-09d0()
-142+<93-21\

&'()*(+,-.()+(.2<<(1:;)3'93)526).2139.3)3'()*(+,-.()2+)+(�(,90693()3'()=+2r(.3)-1)]q9s)-4�)�p)3'()
;.2=()2+)02.93-21)24)3'()=+2=2;(:)>.3-21)-;).'91[(:�)�p)1(/)-142+<93-21)+(,(90;)3'93)3'()9.3-21)
<95)944(.3)0-;3(:);=(.-(;)2+):(;-[193(:).+-3-.90)'9d-393)-1)9)<911(+)2+)32)91)(�3(13)123)=+(,-26;05)
.21;-:(+(:�)7p)3'()>.3-21)-;)<2:-4-(:)-1)9)<911(+)3'93).96;(;)(44(.3;)32)0-;3(:);=(.-(;)2+)
:(;-[193(:).+-3-.90)'9d-393�)2+)�p)9)1(/);=(.-(;)-;)0-;3(:)2+).+-3-.90)'9d-393):(;-[193(:\)]4)915)24)3'()
9d2,().21:-3-21;)2..6+;̂)9::-3-2190).21;60393-21)/-3')3'()*(+,-.();'260:)39c()=09.()d(42+()
=+2r(.3).'91[(;)9+()4-190)2+)+(;26+.(;).2<<-33(:\

Y2+)121�Y(:(+90)+(=+(;(1393-,(;�)q0(9;()123()3'93)/'(1)9)=+2r(.3)+(e6-+(;).21;60393-21)61:(+)
;(.3-21)�)24)3'()>.3̂)3'()*(+,-.()<6;3).21;603):-+(.305)/-3')3'()Y(:(+90)9.3-21)9[(1.5)610(;;)3'93)
9[(1.5)42+<9005):(;-[193(;)9)121�Y(:(+90)+(=+(;(1393-,()o�8)sY�)�8�\8�p\)_21�Y(:(+90)
+(=+(;(1393-,(;)<95)=+(=9+()91905;(;)2+).21:6.3)-142+<90).21;60393-21;�)'2/(,(+̂)3'()603-<93()
+(;=21;-d-0-35)42+);(.3-21)�).2<=0-91.()61:(+)3'()>.3)+(<9-1;)/-3')3'()Y(:(+90)9[(1.5\)q0(9;()
-1.06:()3'()Y(:(+90)9.3-21)9[(1.5)-1)9::-3-2190).2++(;=21:(1.()+([9+:-1[)3'-;)=+2r(.3\

������������������

Z219+.')d633(+405)/9;)=+2=2;(:)42+)0-;3-1[)9;)3'+(93(1(:)21)f(.(<d(+)��̂)�8��\)]4)0-;3(:̂)
=+23(.3-21;)/260:)2105)[2)-132)=09.()943(+)3'()4-190)+60()-;)=6d0-;'(:\)&'()�\*\)Y-;')91:)�-0:0-4()
*(+,-.().213-16(;)32)(,90693()3'()<219+.')d633(+405)6;-1[)3'()d(;3)9,9-09d0();.-(1.()91:)-1)
9..2+:91.()/-3')900)+(e6-+(<(13;)24)3'()a1:91[(+(:)*=(.-(;)>.3\)>;)+(40(.3(:)-1)3'()&+6<=)
W?FJDJBEIKEJ@DxBC�DJLJA?CWjAD?KC@LC�AjiPKE@INCKD?CvAIAjiPKE@INCWHEJ@DB̂)3'()4-190)0-;3-1[)
:(3(+<-193-21)42+)3'()<219+.')-;)-1.06:(:)9;)9)021[�3(+<)9.3-21\)&'()9:<-1-;3+93-21).213-16(;)32)
(<='9;-�(),206139+5̂)02.9005):+-,(1).21;(+,93-21)9;)9)=+2,(1)3220)42+);6==2+3-1[);=(.-(;)91:)
+(:6.-1[)3'()1((:)42+)9::-3-2190)4(:(+90)+([6093-21\)&2)0(9+1)<2+()9d263)'2/)32).21;(+,()
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&'()*+,-.*/0/*.1'.1,/.&'()*+,.2/+13'(.'0.1,/.41)(53(6.7()89232.)(5.:3231.';*.4):/.1,/.<'()*+,.
=/>231/?

@ABCDAECDFGBCHEDIAJBHDKLGMHNMOGEDPNM

Q)85./)68/2-.6'85/(./)68/2-.)(5.1,/3*.(/212.)*/.R*'1/+1/5.;(5/*.1,/.Q)85.)(5.S'85/(.T)68/.
U*'1/+13'(.7+1.VWX.41)1?.YWZ-.)2.)&/(5/5-.[\.]?4?̂?.\\_)̀5a.VT)68/.7+1a?.b,/.T)68/.7+1.
cdefghgijklmnomcilpfmqlrsifedgtmulhvlrqlwrxymlzoilcmd{giklifml|ir}gqx~le�lhryulrqulxeyumqlmrxymjl
rqulum�gqmjl|ir}m~lrjl|csdjsmkljfeeikljfeeilriklcegjeqklpesqukl}gyyklorcisdmklidrckloeyymoikl{eymjil
edlugjisdh�~l�fmlwrxymlzoi�jlg{cym{mqigqxldmxsyrigeqjlum�gqmlugjisdhlrjl|�ielrxgirimledlheifmdlrl
>)85.'*.6'85/(./)68/.1'.).5/6*//.1,)1.+);2/2-.'*.32.83�/89.1'.+);2/-.>)2/5.'(.1,/.>/21.2+3/(1303+.
3(0'*&)13'(.):)38)>8/-.V[a.3(�;*9.1'.)(./)68/-.VYa.).5/+*/)2/.3(.312.R*'5;+13:319-.>9.2;>21)(13)889.
3(1/*0/*3(6.=31,.('*&)8.>*//53(6-.0//53(6-.'*.2,/81/*3(6.>/,):3'*-.'*.V�a.(/21.)>)(5'(&/(1-.>9.
jshjirqigryyvlgqimd�mdgqxlpgiflqed{rylhdmmugqxkl�mmugqxkledljfmyimdgqxlhmfr�ged�~

�0.1,/.7+13'(.&)9.3&R)+1.>)85.'*.6'85/(./)68/2-.)55313'()8.+''*53()13'(.=31,.1,/.4/*:3+/.;(5/*.
1,/.T)68/.7+1.&)9.>/.*/�;3*/5?.�'*.&'*/.3(0'*&)13'(.'(./)68/2.)(5.+'(5;+13(6.)+13:313/2.3(.1,/.
:3+3(319.'0.)(./)68/.(/21-.R8/)2/.:3231.';*.T)68/.<)()6/&/(1.=/>R)6/?.�(.)55313'(-.1,/.4/*:3+/.
5/:/8'R/5.1,/.�)13'()8.Q)85.T)68/.<)()6/&/(1.S;35/83(/2.V<)9.YZZ�a.3(.'*5/*.1'.)22321.
8)(5'=(/*2.3(.):'353(6.1,/.5321;*>)(+/.'0.>)85./)68/2?.�0.9';.,):/.0;*1,/*.�;/213'(2.*/6)*53(6.
R'1/(13)8.3&R)+12.1'./)68/2-.R8/)2/.+'(1)+1.̂,*32.</(23(6-.̂,*32�</(23(6�0=2?6':.'*.
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&'()*(+,-.()/-00)123-45)526)/-3'-1)78).90(1:9+):95;)-4)/():(3(+<-1()3'93)3'-;)=+2=2;(:)>.3-21)
?@ABCD@ECFAAECEGACHIJEAIJKCL@ICKCMFKNCKLLAHEOCD@ECPJQAPNCE@CK?RAIBAPNCKLLAHESCTUVWWXC?AEAIFJDKEJ@DC
42+)Y(:(+9005)0-;3(:);=(.-(;)-1)Z-.'-[91\)]4)/():2)123)123-45)526)/-3'-1)3'93)3-<(4+9<(̂)526)<95)
=+2.((:)/-3')3'()>.3-21)61:(+)3'()3(+<;)24)3'()_̀ >>).21.6++(1.()=+2,-:(:)'(+(\)&'-;)
,(+-4-.93-21)=(+-2:)9002/;)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)b44-.()32)9==05)02.90)
c12/0(:[()32)(,90693-21)24)3'()>.3-21̂)9;)/()<95)-:(13-45)9);<900);6d;(3)24)9.3-21;)'9,-1[)
-<=9.3;)3'93)/(+()61913-.-=93(:\)]1);6.')-1;391.(;̂)3'()Z-.'-[91)a.202[-.90)*(+,-.(;)Y-(0:)
b44-.()<95)+(e6(;3)9::-3-2190)-142+<93-21)32),(+-45)3'()(44(.3;):(3(+<-193-21)+(9.'(:)3'+26[')3'()
Z-.'-[91)fg(5\

h@iICKjADHNCGKBCFAECH@DBiPEKEJ@DCIAkiJIAFADEBClNCJDL@IFJDjCEGACmAIRJHAC@LCN@iICMU@CnLLAHESC
:(3(+<-193-21o;p\)_2).21;60393-21)-;)+(e6-+(:)42+);=(.-(;)3'93)526):(3(+<-1(:)/-00)123)d()944(.3(:)
d5)3'()>.3-21\

q0(9;()=+2,-:();644-.-(13)=+2r(.3):(39-0;)21)526+)=+2r(.3)'2<(=9[()-1)]q9s)of(4-1()q+2r(.3̂)
tI@uAHECvABHIJwEJ@DXCE@CBiww@IECN@iICH@DHPiBJ@DBCKD?CEGACmAIRJHAxBCyz{?KNCIARJA|CwAIJ@?}C~KJPiIAC
32):-;.02;()-<=2+3913)9;=(.3;)24)526+)=+2r(.3)3'93)/260:)-1406(1.()3'()263.2<()24)526+)(44(.3;)
:(3(+<-193-21;)<95)1([93()526+):(3(+<-193-21;)91:)-1,90-:93()3'-;)0(33(+\)]4)526)'9,();-3(�;=(.-4-.)
-142+<93-21)3'93)0(9:;)526)32)d(0-(,()9):-44(+(13):(3(+<-193-21)-;)<2+()9==+2=+-93()42+)526+)
=+2r(.3)3'91)/'93)3'()fc(5).21.06:(;̂)526).91)91:);'260:)=+2.((:)d9;(:)21)3'()d(;3)9,9-09d0()
-142+<93-21\

&'()*(+,-.()+(.2<<(1:;)3'93)526).2139.3)3'()*(+,-.()2+)+(�(,90693()3'()=+2r(.3)-1)]q9s)-4�)�p)3'()
;.2=()2+)02.93-21)24)3'()=+2=2;(:)>.3-21)-;).'91[(:�)�p)1(/)-142+<93-21)+(,(90;)3'93)3'()9.3-21)
<95)944(.3)0-;3(:);=(.-(;)2+):(;-[193(:).+-3-.90)'9d-393)-1)9)<911(+)2+)32)91)(�3(13)123)=+(,-26;05)
.21;-:(+(:�)7p)3'()>.3-21)-;)<2:-4-(:)-1)9)<911(+)3'93).96;(;)(44(.3;)32)0-;3(:);=(.-(;)2+)
:(;-[193(:).+-3-.90)'9d-393�)2+)�p)9)1(/);=(.-(;)-;)0-;3(:)2+).+-3-.90)'9d-393):(;-[193(:\)]4)915)24)3'()
9d2,().21:-3-21;)2..6+;̂)9::-3-2190).21;60393-21)/-3')3'()*(+,-.();'260:)39c()=09.()d(42+()
=+2r(.3).'91[(;)9+()4-190)2+)+(;26+.(;).2<<-33(:\

Y2+)121�Y(:(+90)+(=+(;(1393-,(;�)q0(9;()123()3'93)/'(1)9)=+2r(.3)+(e6-+(;).21;60393-21)61:(+)
;(.3-21)�)24)3'()>.3̂)3'()*(+,-.()<6;3).21;603):-+(.305)/-3')3'()Y(:(+90)9.3-21)9[(1.5)610(;;)3'93)
9[(1.5)42+<9005):(;-[193(;)9)121�Y(:(+90)+(=+(;(1393-,()o�8)sY�)�8�\8�p\)_21�Y(:(+90)
+(=+(;(1393-,(;)<95)=+(=9+()91905;(;)2+).21:6.3)-142+<90).21;60393-21;�)'2/(,(+̂)3'()603-<93()
+(;=21;-d-0-35)42+);(.3-21)�).2<=0-91.()61:(+)3'()>.3)+(<9-1;)/-3')3'()Y(:(+90)9[(1.5\)q0(9;()
-1.06:()3'()Y(:(+90)9.3-21)9[(1.5)-1)9::-3-2190).2++(;=21:(1.()+([9+:-1[)3'-;)=+2r(.3\

������������������

Z219+.')d633(+405)/9;)=+2=2;(:)42+)0-;3-1[)9;)3'+(93(1(:)21)f(.(<d(+)��̂)�8��\)]4)0-;3(:̂)
=+23(.3-21;)/260:)2105)[2)-132)=09.()943(+)3'()4-190)+60()-;)=6d0-;'(:\)&'()�\*\)Y-;')91:)�-0:0-4()
*(+,-.().213-16(;)32)(,90693()3'()<219+.')d633(+405)6;-1[)3'()d(;3)9,9-09d0();.-(1.()91:)-1)
9..2+:91.()/-3')900)+(e6-+(<(13;)24)3'()a1:91[(+(:)*=(.-(;)>.3\)>;)+(40(.3(:)-1)3'()&+6<=)
W?FJDJBEIKEJ@DxBC�DJLJA?CWjAD?KC@LC�AjiPKE@INCKD?CvAIAjiPKE@INCWHEJ@DB̂)3'()4-190)0-;3-1[)
:(3(+<-193-21)42+)3'()<219+.')-;)-1.06:(:)9;)9)021[�3(+<)9.3-21\)&'()9:<-1-;3+93-21).213-16(;)32)
(<='9;-�(),206139+5̂)02.9005):+-,(1).21;(+,93-21)9;)9)=+2,(1)3220)42+);6==2+3-1[);=(.-(;)91:)
+(:6.-1[)3'()1((:)42+)9::-3-2190)4(:(+90)+([6093-21\)&2)0(9+1)<2+()9d263)'2/)32).21;(+,()
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&'()*+,-.*/0/*.1'.1,/.&'()*+,.2/+13'(.'0.1,/.41)(53(6.7()89232.)(5.:3231.';*.4):/.1,/.<'()*+,.
=/>231/?

@ABCDAECDFGBCHEDIAJBHDKLGMHNMOGEDPNM

Q)85./)68/2-.6'85/(./)68/2-.)(5.1,/3*.(/212.)*/.R*'1/+1/5.;(5/*.1,/.Q)85.)(5.S'85/(.T)68/.
U*'1/+13'(.7+1.VWX.41)1?.YWZ-.)2.)&/(5/5-.[\.]?4?̂?.\\_)̀5a.VT)68/.7+1a?.b,/.T)68/.7+1.
cdefghgijklmnomcilpfmqlrsifedgtmulhvlrqlwrxymlzoilcmd{giklifml|ir}gqx~le�lhryulrqulxeyumqlmrxymjl
rqulum�gqmjl|ir}m~lrjl|csdjsmkljfeeikljfeeilriklcegjeqklpesqukl}gyyklorcisdmklidrckloeyymoikl{eymjil
edlugjisdh�~l�fmlwrxymlzoi�jlg{cym{mqigqxldmxsyrigeqjlum�gqmlugjisdhlrjl|�ielrxgirimledlheifmdlrl
>)85.'*.6'85/(./)68/.1'.).5/6*//.1,)1.+);2/2-.'*.32.83�/89.1'.+);2/-.>)2/5.'(.1,/.>/21.2+3/(1303+.
3(0'*&)13'(.):)38)>8/-.V[a.3(�;*9.1'.)(./)68/-.VYa.).5/+*/)2/.3(.312.R*'5;+13:319-.>9.2;>21)(13)889.
3(1/*0/*3(6.=31,.('*&)8.>*//53(6-.0//53(6-.'*.2,/81/*3(6.>/,):3'*-.'*.V�a.(/21.)>)(5'(&/(1-.>9.
jshjirqigryyvlgqimd�mdgqxlpgiflqed{rylhdmmugqxkl�mmugqxkledljfmyimdgqxlhmfr�ged�~

�0.1,/.7+13'(.&)9.3&R)+1.>)85.'*.6'85/(./)68/2-.)55313'()8.+''*53()13'(.=31,.1,/.4/*:3+/.;(5/*.
1,/.T)68/.7+1.&)9.>/.*/�;3*/5?.�'*.&'*/.3(0'*&)13'(.'(./)68/2.)(5.+'(5;+13(6.)+13:313/2.3(.1,/.
:3+3(319.'0.)(./)68/.(/21-.R8/)2/.:3231.';*.T)68/.<)()6/&/(1.=/>R)6/?.�(.)55313'(-.1,/.4/*:3+/.
5/:/8'R/5.1,/.�)13'()8.Q)85.T)68/.<)()6/&/(1.S;35/83(/2.V<)9.YZZ�a.3(.'*5/*.1'.)22321.
8)(5'=(/*2.3(.):'353(6.1,/.5321;*>)(+/.'0.>)85./)68/2?.�0.9';.,):/.0;*1,/*.�;/213'(2.*/6)*53(6.
R'1/(13)8.3&R)+12.1'./)68/2-.R8/)2/.+'(1)+1.̂,*32.</(23(6-.̂,*32�</(23(6�0=2?6':.'*.
W[�̀�W[̀YWWW?

�HMBAECD���ANM��

4/+13'(.XZX.'0.1,/.̂8/)(.�)1/*.7+1.'0.[���.V̂�7a.*/6;8)1/2.1,/.532+,)*6/.'0.5*/56/5.'*.0388.
&)1/*3)8.3(1'.=)1/*2.V3(+8;53(6.=/18)(52a.'0.1,/.](31/5.41)1/2?.�/6;8)13'(2.*/�;3*/.1,)1.)+13:313/2.
R/*&311/5.;(5/*.1,/.̂�7.V3(+8;53(6.=/18)(5.R/*&312.322;/5.>9.1,/.<3+,36)(.�/R)*1&/(1.'0.
T(:3*'(&/(1-.S*/)1.�)�/2-.)(5.T(/*69.VTS�Taa.('1.�/'R)*53�/.1,/.+'(13(;/5./�321/(+/.'0.
2R/+3/2.8321/5.)2./(5)(6/*/5.'*.1,*/)1/(/5?.U/*&312.322;/5.>9.1,/.]?4?.7*&9.̂'*R2.'0.T(63(//*2.
&;21.)82'.+'(235/*./00/+12.1'.8321/5.2R/+3/2.R;*2;)(1.1'.2/+13'(.�.'0.1,/.T(5)(6/*/5.4R/+3/2.7+1?.
b,/.4/*:3+/.R*':35/2.+'&&/(12.1'.1,/.)6/(+3/2.1,)1.&)9.3(+8;5/.R/*&31.+'(5313'(2.1'.,/8R.):'35.
'*.&3(3&3�/.3&R)+12.1'.=385830/.*/2';*+/2.3(+8;53(6.8321/5.2R/+3/2?.�'*.1,32.R*'�/+1-.=/.+'(235/*.
1,/.+'(2/*:)13'(.&/)2;*/2.9';.)6*//5.1'.3(.1,/.5/1/*&3()13'(.�/9.)(5�'*.)2.R)*1.'0.9';*.R*'R'2/5.
)+13'(.1'.>/.('(̀532+*/13'()*9?.�(+8;5/.).+'R9.'0.1,32.8/11/*.3(.9';*.=/18)(5.R/*&31.)RR83+)13'(.1'.
21*/)&83(/.1,/.1,*/)1/(/5.)(5./(5)(6/*/5.2R/+3/2.*/:3/=.R*'+/22?
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&'(()*+,-.,/-012*3)45-0,(2)1'*21,.-*,+-'*,6*-72/489:;8<=>??@8A:8AB?8C:DD:EFG=8H:GI?>J<AF:G8
K?<I;>?I8A:8<J:F@8<@J?>I?8?CC?HAI8A:8DFIA?@8IL?HF?I8<G@8:;>8H:GH;>>?GH?8FI8:GDM8J<DF@8FC8AB?8
NOPQRSOQTPSOTURVVWTXNYVONOZ[O\]̂T_̀OQOTNRQ[TaOTXZbVR\O\TPQTYOSNX[TbcZ\X[XcZQTXUTPTYOSNX[TXQT
>?d;F>?@8<G@e:>8FGHD;@?@8FG8<GM8H:GA><HA8D<G=;<=?f

g)142*0,h)11)1)'i)j8k<A?>F<DI8;I?@8C:>8?>:IF:G8H:GA>:D8<G@8IFA?8>?IA:><AF:G8K;IA8l?8EFD@DFC?m8
C>F?G@DMf8n:8G:A8;I?8?>:IF:G8H:GA>:D8L>:@;HAI8H:GA<FGFG=8LD<IAFH8K?IB8G?AAFG=8:>8:AB?>8IFKFD<>8
K<A?>F<D8AB<A8H:;D@8?GA<G=D?8?<IA?>G8K<II<I<;=<8><AAD?IG<o?8pqkrsf8t?J?><D8L>:@;HAI8C:>8I:FD8
?>:IF:G8<G@8H:GA>:D8?uFIA8AB<A8@:8G:A8H:GA<FG8LD<IAFH8G?AAFG=8FGHD;@FG=8G?AmD?II8?>:IF:G8H:GA>:D8
lD<Go?AI8pC:>8?u<KLD?v8K<@?8:C8?uH?DIF:>sv8D::I?8K;DHBv8BM@><;DFH8K;DHBv8I:FD8lFG@?>Iv8
;G>?FGC:>H?@8IFDA8C?GH?Iv8<G@8IA><E8l<D?If8wAB?>I8<>?8K<@?8C>:K8G<A;><D8CFl?>I8pI;HB8<I8x;A?s8<G@8
D::I?DM8E:J?G8A:=?AB?>8FG8<8K<GG?>8AB<A8<DD:EI8EFD@DFC?8A:8EF==D?8C>??f

g)142*0,h)11)1)'i)j8y:8FGH>?<I?8B;K<G8I<C?AM8<G@8<E<>?G?II8:C8qkrv8AB:I?8FKLD?K?GAFG=8AB?8
L>:x?HA8K;IA8CF>IA8>?JF?E8AB?8qkr8C<HAIB??A8p<J<FD<lD?8<A8BAALIzeeEEEfCEIf=:JeK?@F<e?<IA?>Gm8
K<II<I<;=<m><AAD?IG<o?mC<HAmIB??A{|TPZ\T}P[b̀T~����QT�����ObcZ\T�ZP�OQ�T_̀OT�PQ[OSZT
~PQQPQPR�PT�P[[VOQZP�O�T�X\OcT�P�PXVPaVOTP[TBAALIzeeEEEfM:;A;l?fH:KeE<AHB�J�m��G�?�?��Esf

g)142*0,h)11)1)'i)j8n;>FG=8L>:x?HA8FKLD?K?GA<AF:Gv8>?L:>A8IF=BAFG=I8:C8<GM8C?@?><DDM8DFIA?@8
IL?HF?Iv8FGHD;@FG=8qkrv8A:8AB?8�ftf8�FIB8<G@8�FD@DFC?8t?>JFH?8EFABFG8��8B:;>If

g)142*0,h)11)1)'i)j8yB?8L>:x?HA8EFDD8G:A8>?I;DA8FG8L?>K<G?GA8D:II8:C8K:>?8AB<G8:G?8<H>?8:C8
E?AD<G@8:>8H:GJ?>IF:G8:C8K:>?8AB<G8��8<H>?I8:C8qkr8;LD<G@8B<lFA<A8p;LD<G@I8<II:HF<A?@8EFAB8
BF=B8d;<DFAM8E?AD<G@8B<lFA<As8A:8:AB?>8D<G@8;I?If

�5142�,�)41z8yB?8<HAF:G8EFDD8G:A8FGHD;@?8A?KL:><>M8:>8L?>K<G?GA8DF=BAFG=8:C8>:<@E<MpIsv8
C<HFDFAMpF?Isv8<G@e:>8L<>oFG=8D:ApIsf

�5142�,�)41jT_SOOTbR[[XZ��[SXNNXZ�TPZ\�cSTYSOQbSXaO\TaRSZXZ�T}XVVTZc[TbVOPST� �TbcZ[X�RcRQT
<H>?I8:C8C:>?IA8p?uHD;@FG=8G<>>:Ev8DFG?<>8H:>>F@:>I8¡����8C??A8EF@?s8<G@8EFDD8G:A8C><=K?GA8<8
H:GG?HAFJ?8H:>>F@:>8l?AE??G8�8:>8K:>?8C:>?IA8L<AHB?I8:C8<A8D?<IA8¢8<H>?If

�5142�,�)41jT_SOOTbR[[XZ��[SXNNXZ�TPZ\�cSTYSOQbSXaO\TaRSZXZ�T}XVVTZc[TbVOPST�£�TbcZ[X�RcRQT
<H>?I8:C8K:@?D?@8C:>?IA?@8B<lFA<A8p?uHD;@FG=8G<>>:Ev8DFG?<>8H:>>F@:>I8¡����8C??A8EF@?s8<G@8EFDD8
G:A8C><=K?GA8<8H:GG?HAFJ?8H:>>F@:>8l?AE??G8�8:>8K:>?8C:>?IA8L<AHB?I8:C8<A8D?<IA8¢8<H>?If

�5142�,�)41j8¤DD8A>??8H;AAFG=eA>FKKFG=8EFDD8l?8H:G@;HA?@8:;AIF@?8AB?8L?>F:@8:C8¤L>FD8�¢8AB>:;=B8
t?LA?Kl?>8¥�8pAB<A8FIv8DFKFA?@8A:8wHA:l?>8�8AB>:;=B8¤L>FD8��sf

�5142�,�)41j,yB?8L>:x?HA8EFDD8G:A8FGHD;@?8AB?8<LLDFH<AF:G8:>8L:A?GAF<D8@>FCA8:C8FGI?HAFHF@?Iv8
C;G=FHF@?Iv8:>8>:@?GAFHF@?I8FGA:8C:>?IA?@8B<lFA<AIf

�5142�,�)41j,yB?8<HAF:G8EFDD8G:A8FGHD;@?8L>?IH>Fl?@8l;>GFG=8EFABFG8:>8<@x<H?GA8A:8pEFABFG8���8
C??A8:Cs8K<A;>?8C:>?IAf
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&'()*+,-./'0)1()*+
234567389:;:5<35=>?@5<A;5B3CC3D9EF5E?G;5?E:5:;HI796<93E5B375<A;5H4JK;I<5LI<93EM
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3;92Y<8̂3567354YX_:44:2;52Z58;[5;3\5:;Z2<_86:2;)5c35\:MM5<3d:3\567343592__3;6458;]5
673;5\:MM5YM6:_863M[5:44Y3585Z:;8M5<YM3)5eZ5M:463]̀5L<26396:2;45\2YM]52;M[5̂25:;625LM89358Z63<5
fghijklmniopnhikqirpsnkqghtuivhihlwxpomyhikzrnhzhlfklyizhmqpohqifgmfi{knniohzx|hixoi
<3]Y93567<38645625_2;8<97)5eZ5[2Y<5L<2}3965\:MM578d35;253ZZ39652;5_2;8<975XY663<ZM:345~Z2<5
3b8_LM3̀5:Z5[2Y<5L<2}3965\2;�658ZZ3965673:<578X:68652<5:;]:d:]Y8M4�̀5673;5[2Y598;5_8�3585�;25
hjjhwf�ithfhozklmfkxlijxoifgkqirox�hwfui

�<35[2Y5_8�:;̂585�@?=HIIHCG�5]363<_:;86:2;5Z2<5_2;8<97N5�M38435;2635678656735�c�5]2345
;265L<2d:]3592;9Y<<3;9352;5�;253ZZ396�5]363<_:;86:2;4)

TUV

123456735896:2;5:;63<439656735�AQGHB@=>AQQAQAF�A=BAGGJHQ@A�H54L39:345M:4658<38N

OFG?>AGPCAJJK=A@QRHBHS

TUV

12345[2Y<5896:2;5:;d2Md35L<349<:X3]5Z:<3N

��

c:MM567:45896:2;5299Y<53;6:<3M[5:;56735�8463<;5_844848Ŷ85<866M34;8�35:;896:d3543842;5
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à



������������	�
�
�
������� ������
�
����	��	�
����

��������������� !��"��#��	�������
�
� $����%���

&'(

)*(

)+(

),(

)-(

./0012341562/781604591791678:4921;,*15694<17=16782/>?7?<1=794<21@/(4(A167884624B1CD1+A***1
=442179104<<E1791=95>F4821519/G59/5817917234916788462/:41=794<24B16799/B791@4(>(A1294410/84E1
C42H4481,1791F7941=794<21G52634<17=1521045<21)15694<I

JKLKMNOPQRPOSTONUKOMLKVWSXYOZSLLO[KOLS\SNK]ONROVOXVWWRẐOLSXKVWOMRWWS]RWO_K̀Ỳ̂OVOWSYUNaRTaO
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GTVWWUWYMVWLMUgGTKgKWPVPUIWQMMRIMXGLVPKMVWMh[[UOUVTMiGKOUKJMjUJPMUWM�1�������������&6�
1��7�'��MGVYKcM[UWLMPSKMGHINKOPcMKkGVWLMPSKMHI\cMVWLMOTUOlMmHINKOPMnIgKQMoWMPSKMpSVPqJMrKkPMZIkM
IWMPSKMmHINKOPMnIgKMGVYKcMPSKHKMUJMVMsKtXKJPMuGLVPKLMjUJPMZXPPIWMPIMXGLVPKM]IXHMJGKOUKJMTUJPQMMvKM
JXHKMPIMJKTKOPMVWMwI[[UOUVTwMJGKOUKJMTUJPM[IHMVTTMGHINKOPJQM�
�
xyzC{>E=E;yz?|B}{;|B~BzEC?=z�?zB�E?CEBAC�
��'���
�3��������#
��
(��������'�����'�������3����_,�����������'���
���,��������-��,
���-����
'��������,��86�������)��(�
'����
���7����������������))6��������
�������
��
(��������'�������
VL̂KHJKT]MgILU[]MLKJUYWVPKLMOHUPUOVTMSVZUPVPQMMRIM[XT[UTTMPSUJMgVWLVPKcM�KLKHVTMVYKWOUKJM�IHMPSKUHM
����(
�����
�
0������)��������
����*�4��,���'�
�,)��F��������������
��!�)�)�������*�'��������6�
LKPKHgUWKMPSKUHMGHINKOPMgV]MV[[KOPMTUJPKLMJGKOUKJMIHMOHUPUOVTMSVZUPVPQMM�
�
RSKHKMVHKMP\IMVGGHIVOSKJMPIMK̂VTXVPUWYMPSKMK[[KOPJMI[MVMGHINKOPMIWMTUJPKLMJGKOUKJQM�
�
������'���̀�
��������))0���'����&�'��(�
��������
����
���6��
��1��̀���������)�'�
��������6�,��
�
gVlUWYMLKPKHgUWVPUIWJM[IHMTUJPKLMJGKOUKJM[IHMJIgKMGHINKOPJQMMoWMgVW]MOVJKJcMPSKMLKPKHgUWVPUIWMlK]M



������������	�
�
�
������� ������
�
����	��	������

� �
������

�������� �!"�#$�#%&�'#&"!�(�$(%��"$("�&)#&�(�'��"&"*�#������*�+$�,�(#$&��#�&*��,�&)"�(�$*%�&#&��$�
���("**-�.)"�",��"/��"�*&��$+�0��"(�''"$!�*(�""$�$+�0�%�����1"(&���&)�&)"�2334567897:;
<98=9>?@;A7B7CD9@?B9E@;F7G;HAI7GJKLLMNOLPQQRSRNTPULRTVNOWPSRNTLNTLXYRTZL[\P]LPTQLP̂PRUP_ÙL
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#!!�&��$#��*&"�*�#�"�$""!"!�&��(�'��"&"�&)"�(�$*%�&#&��$����("**-�
�
z����#()�{-�| #�%#&"�&)"�",,"(&*�&����*&"!�*�"(�"*��$�0�%����$���&)�%&�%&���}�$+�#�!"&"�'�$#&��$�
~"0-��$("�0�%��o&#�$�0�%���,,�(�#��*�"(�"*���*&/�0�%�#�"�$�&��"�%��"!�&��(�$&�$%"��$�w�#t/�#�&)�%+)�
�$�'�*&�(#*"*�%*�$+�#�!"&"�'�$#&��$�~"0�*)�%�!�"��"!�&"�0�%���" �"�-�w,�&)"����1"(&��*�#�r"!"�#��
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&"()$�(#�e#**�*&#$("KLLL[VLxNXL̀̂PUXPS̀LSìLQ̀SPRUYLNVLxNXOLmON�̀gSLPTQLgNTgUXQ̀L�TNL̀VV̀gSk�L
!�(%'"$&�0�%��,�$!�$+*/�#$!�0�%����*&"!�*�"(�"*��" �"���*�(�'��"&"��0�%�!��$�&�$""!��%��
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xNXOLÒ�X̀YSKLL�
�
MNOLPUUL�9@�;7@7C>G;6CE�78B:/���"#*"�(�$&#(&�&)�*�,�"�!��,,�("�!��"(&�0�,���#**�*&#$("/�" "$��,�$��
r"!"�#��0���*&"!���#$&*/�#$�'#�*����(��&�(#��)#o�&#&�#�"���"*"$&���&)�$�0�%�������*"!����1"(&�#�"#����
'#0�o"�#,,"(&"!�o0�0�%�������*"!����1"(&-�
�
<9>C?BECG;�9C�:�
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Overview 
This document presents the proposed five-year Capital Improvement Plan (CIP) for fiscal years 2027 
through 2031 (October 1, 2026, through September 30, 2031) for the Clinton-Oakland Sewage Disposal 
System (COSDS). The CIP includes anticipated capital and major maintenance work for the period and 
provides recommendations for the revenue requirements of the major maintenance and capital rate 
components and system reserves. This forecast of the system’s recommended investment is intended to 
establish long-term budget needs to support future rate stability. The goal is to utilize revenue-based 
financing where possible, however, forecasts include necessary bond financing. State Revolving Fund loan 
opportunities and possible state and federal grant options will be pursued to maintain the desired levels of 
service. 

Asset Condition 
The condition of the assets in this system is determined by either physical inspection or estimated by useful 
life where an inspection has not been performed. Strategies related to the future inspection, rehabilitation 
and replacement are based on the asset’s expected performance. These produce intervention 
recommendations which are reviewed by engineers and field supervisors who select the appropriate action. 
In this way, capital investment and major maintenance activities address the highest risk assets and 
maintain the lowest lifecycle cost. The activities may include additional inspection, rehabilitation, repair or 
replacement. 

One of the primary factors used in the system investment strategy is condition of the assets. The overall 
condition (measured as current Probability of Failure) for all assets in the system is summarized by 
Replacement Cost in Figure 1, with over 78% of the system categorized in good condition and 
approximately 13% categorized in poor condition. 

 

 
Figure 1: Overall System Condition, by Replacement Cost 
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To address the rehabilitation, repair, or replacement of the assets categorized in poor condition, a five-year 
plan has been developed for both capital improvement and major maintenance activities. In some cases, 
where inspection information is lacking, a re-inspection of the asset is indicated. Details of the investment 
needed to address these assets are presented in the “Recommendations” section of this report. Condition 
and risk maps of the gravity main and manhole assets can be found in Appendix A.  

Work history is tracked at the asset level. Table 1 provides a summary of the previous year’s inspection, 
maintenance and corrective action activities. The goal of optimized maintenance is for an 80/20 balance 
between Predictive/Preventive work and Corrective work. Figure 2 shows a desirable trend for this system. 

 

Table 1: FY2025 Work Order Summary 
 

 
 

 
 
 
 
 

 
 
 

 
Figure 2: Work Distribution 
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Work Order Type Work Order 
Quantity 

Work 
Distribution Goal 

Predictive Maintenance* 82 16.6% 
80% 

Preventive Maintenance 250 50.7% 

Corrective Maintenance 161 32.7% 20% 

*Collection system inspections are included in Predictive Maintenance 
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Level of Service  
Level of Service (LOS) is asset management terminology that refers to the quality of service provided to 
meet customer expectations. It defines the way in which a utility owner wants their system to perform over 
the long term and is a fundamental part of how the utility is operated and the planned investment is 
determined. In other words, level of service refers to the operation and investment in the system to provide 
customer and users the desired quality of service. There is a direct link between the LOS provided and the 
cost to the customer. 

In determining the LOS for the Clinton-Oakland Sewage Disposal System, a risk-based approach is used. 
Inspections are based on strategies that consider age, condition and other factors to recommend an efficient 
and cost-effective cycle. This risk-based approach to condition assessment is applied to horizontal assets 
(pipe and manholes) and vertical assets (equipment within a facility such as pumps, electrical equipment, 
structures and buildings), and is performed on a frequency determined by asset type.  

The frequency and type of capital and major maintenance activities are also based on a desired LOS. This 
involves performing asset rehabilitations and replacements to maintain acceptable risk and optimal lifecycle 
costs. Acceptable risk can vary by system based upon the resources available to operate and maintain a 
particular utility. Delaying capital and/or major maintenance activities increases the risk of service 
interruptions and reduces the quality of service to customers. 

The financial health of a system is also a measurable component of LOS. Each system develops a long 
range plan (LRP) and an accompanying rate structure to ensure adequate revenues are collected for 
budgeted and anticipated future needs. The LRP includes multiple reserve accounts used to fund activities 
including an Emergency Repair Reserve, Capital Improvement Reserve, Major Maintenance Reserve and 
Operating Reserve.  

 

Asset Inventory 
A Geographic Information System (GIS) geodatabase is the primary means to inventory and map the assets 
in the system. The geodatabase captures key attributes associated with each asset, such as installation 
date (age), size and material. There are over 2,160 assets in the Clinton-Oakland Sewage Disposal System 
valued at or with a replacement value of over $600 million as of 2026. A more detailed asset inventory can 
be found in Appendix B. 

 

Assets include: 

• 303,017 feet of sanitary gravity main 

• 17,924 feet of sanitary non-gravity main 

• 829 sanitary manholes 

• 2 sanitary sewage lift stations 

• 57 sewer flow meters; 51 for billing, 5 for control, 1 for system information   

• 341 vertical assets 
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High Risk Assets 
Not all assets are equally important to a utility’s operation. Some assets are highly critical to maintaining 
operations while others could be out of service for a period of time without a negative impact due to 
redundancy or efficiencies. Critical assets are assets that provide extremely important functions, especially 
those for which there is no available redundancy or substitution. The consequences of failure of critical 
assets are serious, having potential to significantly impact customer services. We have analyzed the system 
and determined which assets are critical. 

The overall criticality is an asset prioritization measure and is determined by the consequence of failure. The 
Consequence of Failure estimates the impact of an assets failure and considers not only the financial 
impacts but also public safety, service interruption, regulatory requirements and impacts to the public. 
Generally, the Consequence of Failure does not change throughout the life of an asset. For example, static 
attributes such as depth and proximity to surface waters and large roadways will affect Consequence of 
Failure. 

The Risk of failure for a critical asset is determined by the Probability of Failure multiplied by the 
Consequence of Failure. The Probability of Failure is determined by measures such as asset age, condition, 
failure history, maintenance records, etc. Probability of Failure typically increases as an asset ages or 
continues to operate. Risk is used to prioritize repairs, replacements and asset inspections. For a more 
detailed explanation of asset risk, see Appendix C. 

At this time, there are 150 assets falling into the high risk category in the COSDS system and are therefore 
prioritized for attention in the 2026-2031 window. These assets are listed in Appendix D. The plan to 
address these assets is part of planned improvements presented below in the Capital Improvement and 
Major Maintenance Expense Budget tables. To summarize the action plan for these assets:  

• 91 are in planned projects 
• 59 to be inspected in the 2026-2031 window 
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Major Maintenance Expense Budget 
Major maintenance work occurs to support an asset in a variety of ways, allowing it to reach its intended useful life. For horizontal assets this includes pipe 
cleaning, televised inspection, pipe spot repair, joint grouting, and other activities. For vertical assets this includes rehabilitation or rebuilding of equipment. 
This table describes current and recommended work through FY2031. A summarized list of Projects can be found in Appendix E. A comparison of Budgeted 
and Actual Costs can be found in Appendix F. 
 

Table 2: Major Maintenance Expense Budget 

Expense Description Funding Program/ 
Project 

FY2026 
In Progress FY2027 FY2028 FY2029 FY2030 FY2031 5 Year Total 

COSDS 2023 Regional Sampling  Reserve  PRJ-17300 $50,000 $50,000 $50,000 $50,000 $50,000 $50,000 $250,000 
COSDS CCTV Program  Reserve  149127 $150,000 $150,000 $400,000 $150,000 $150,000 $450,000 $1,300,000 
COSDS FOG Dashboard  Reserve  149119 $0 $30,000 $0 $0 $0 $0 $30,000 
COSDS Force Main Inspections  Reserve  149662 $0 $200,000 $0 $0 $0 $0 $200,000 
COSDS Manhole Inspection Program  Reserve  149128 $40,000 $40,000 $40,000 $40,000 $40,000 $40,000 $200,000 
COSDS Manhole Repair Program  Reserve  149131 $0 $100,000 $100,000 $100,000 $100,000 $100,000 $500,000 
COSDS Pipe Grouting Program  Reserve  149124 $150,000 $150,000 $250,000 $150,000 $300,000 $150,000 $1,000,000 
COSDS PowerPlan Support Cost  Reserve  149669 $205,767 $291,272 $300,010 $309,010 $318,280 $327,828 $1,546,400 
COSDS Spot Repair Program  Reserve  149126 $0 $100,000 $0 $100,000 $0 $100,000 $300,000 
COSDS Evaluate Sewage Flow Meter Sites  Reserve  149664 $50,000 $0 $0 $0 $0 $100,000 $100,000 
COSDS System Wide Cleaning Program  Reserve  149137 $750,000 $0 $0 $0 $150,000 $150,000 $300,000 
COSDS Wastewater Standards Update  Reserve  PRJ-17937 $33,875 $0 $0 $0 $0 $0 $0 
Elizabeth Lake PS Improvements  Reserve  149662 $0 $50,000 $25,000 $50,000 $0 $15,000 $140,000 
Lacota Level Monitor Improvements  Reserve  149662 $0 $0 $0 $6,000 $0 $0 $6,000 
Oakland Avenue Level Monitor Improvements  Reserve  149662 $50,000 $0 $0 $15,000 $0 $0 $15,000 
Perry Street PS Improvements  Reserve  149662 $14,000 $50,000 $50,000 $0 $0 $0 $100,000 
Perry Street PS Replace Generator 2 Radiator  Reserve  PRJ-17929 $0 $0 $0 $0 $0 $0 $0 

 Rate Funded $1,493,642 $1,211,272 $1,215,010 $970,010 $1,108,280 $1,482,828 $5,987,400 
 Bond/Grant Funded $0 $0 $0 $0 $0 $0 $0 
  Total $1,493,642 $1,211,272 $1,215,010 $970,010 $1,108,280 $1,482,828 $5,987,400 
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Capital Improvement Expense Budget 
Capital activities either add new assets, replace an existing asset or modify an existing asset in such a way as to extend its useful life beyond the original 
expectation. For horizontal assets, useful life can be extended by lining and other structural rehabilitations. For vertical assets, useful life is also extended by 
rehabilitation, rebuilding or modification of equipment. This table describes current and recommended work through FY2031. A summarized list of Projects 
can be found in Appendix E. A comparison of Budgeted and Actual Costs can be found in Appendix F. 

 
Table 3: Capital Improvement Expense Budget 

Expense Description Funding Program/ 
Project 

FY2026 
In Progress FY2027 FY2028 FY2029 FY2030 FY2031 5 Year Total 

Collection System Improvements  Reserve  149125 $2,050,000 $2,000,000 $1,000,000 $0 $0 $0 $3,000,000 
Collection System Improvements  Bond/Grant  149125 $11,000,000 $51,500,000 $25,950,000 $750,000 $0 $0 $78,200,000 
COSDS Asset Mgmt Software Implementation  Reserve  PRJ-17302 $195,000 $195,000 $0 $0 $0 $0 $195,000 
COSDS Lining Engineering  Reserve  PRJ-17167 $500,000 $500,000 $105,687 $0 $0 $0 $605,687 
COSDS Odor and Corrosion Study  Reserve  PRJ-17362 $239,989 $0 $0 $0 $0 $0 $0 
COSDS Sewage Meter Replacements  Reserve  149664 $300,000 $80,000 $70,000 $70,000 $0 $0 $220,000 
COSDS Pipe Lining/Replacement  Reserve  149125 $0 $0 $4,000,000 $1,000,000 $500,000 $500,000 $6,000,000 
COSDS Rehab, Diversion & Sewer Replacement  Bond/Grant  PRJ-17949 $2,979,000 $0 $0 $0 $0 $0 $0 
COSDS W. Walton Boulevard Lining Project (Area 3)  Bond/Grant  PRJ-17948 $7,200,000 $0 $0 $0 $0 $0 $0 
COSDS Rain Gauge Replacements  Reserve  149664 $20,000 $5,000 $0 $10,000 $0 $0 $15,000 
Elizabeth Lake PS 2023 Rehabilitation  Reserve  PRJ-17524 $3,500,000 $0 $1,000,000 $0 $0 $0 $1,000,000 
Elizabeth Lake PS Improvements  Reserve  149667 $100,000 $195,000 $250,000 $30,000 $140,000 $2,000,000 $2,615,000 
Elizabeth Lake PS Replace Sewage Pump 3 & Motor  Reserve  PRJ-17716 $219,000 $0 $0 $0 $0 $0 $0 
Perry Street PS Improvements  Reserve  149667 $0 $30,000 $30,000 $30,000 $0 $420,000 $510,000 
Perry Street PS Replace VFD Pump 1  Reserve  PRJ-17965 $30,000 $0 $0 $0 $0 $0 $0 

 Rate Funded $7,053,989 $3,005,000 $6,455,687 $1,140,000 $640,000 $3,020,000 $14,260,687 
 Bond/Grant Funded $21,179,000 $51,500,000 $25,950,000 $750,000 $0 $0 $78,200,000 
  Total $28,332,989 $54,505,000 $32,405,687 $1,890,000 $640,000 $3,020,000 $92,460,687 
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Recommendations 
Major Maintenance 
The recommendation is for the system to increase major maintenance funding over the next few years to allow for 
rehabilitation and ongoing inspection of the horizontal and vertical assets in the system.  For FY2027, the 
recommendation is to invest $1.2 million on Major Maintenance work.  Output from the asset management software 
indicates that over the next 20 years investment could be as high as $29.0 million to maintain the desired level of 
service. This equates to an annual average major maintenance investment of $1.5 million. At this time there is a 
backlog of horizontal asset requiring re-inspection, which is anticipated to be addressed over the next five years.  
 

Capital Improvements 
While the latest condition assessment indicates the overall system is in good condition, it is important to recognize 
the assets of the Clinton-Oakland Sewage Disposal System have utilized 76% of their useful life. The system is 
estimated to have a replacement value exceeding $600 million. It is the recommendation for the system to invest 
$55.0 million on capital improvements in FY2027 with $3.0 million funded through rates and the remainder through 
bonds. The average projected capital investment over the five year planning window is $18.5 million.  Output from 
the asset management software indicates that over the next 20 years investment could be as high as 
$156.0 million to maintain the desired level of service.  This equates to an annual average capital investment of 
$7.8 million.  
 

Summary 
The Stormwater, Asset Management, and Wastewater (SAW) Program was established in 2013 to help agencies 
develop, update, and improve asset management plans for their wastewater and stormwater systems. This 
program provided grants and/or matching funds to assist with this work and move towards financial sustainability. 

The majority of assets in the system were inspected between 2016 and 2018 through the SAW Grant program.  
These inspections identified numerous assets in need of improvement. Critical issues have been addressed while 
less serious issues have been prioritized and are being resolved. Budgets are based on an evaluation of overall 
risk and address assets with an unacceptable level of risk or require intervention to ensure risk does not become 
unacceptable in the near term. To maintain the existing level of service within the system, forecasts indicate that an 
average of $7.5 million/year is invested in capital improvements and $1.5 million/year is invested in major 
maintenance items for each of the next 20 years. This is a projected annual spend of $9.0 million. 

A general rule of thumb is to budget for 1% of a system’s replacement value on an annual basis. This assumes all 
assets to have a 100 year useful life. Since this is not the case, the 1% number will underestimate the needs of 
vertical assets and overestimate the needs of some horizontal assets. However, this number is useful in guiding 
discussion on future budget needs during the rate setting process. 1% of the replacement value of the system is 
currently estimated at $5.5 million. 

It is recommended the system approve the proposed $1.2 million for Major Maintenance and $3.0 million for rate-
financed Capital for FY2027. Additionally, it is recommended that the system continue to pursue outside funding 
opportunities to complete the approximately $78.2 million in planned sewer lining. The comprehensive workplan 
outlined for this five-year planning window, as detailed in Tables 2 and 3 above, is designed to support both 
ongoing projects and future initiatives, ensuring the system remains well-maintained and capable of meeting 
evolving needs.  
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Appendix A 
Gravity Main and Manhole Condition and Risk Maps 
 

A. Gravity Main Condition Map 
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B. Gravity Main Risk Map 
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C. Manhole Condition Map 
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D. Manhole Risk Map 
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Appendix B 
Detailed Asset Inventory 
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Appendix C 
Risk Matrix 
 

Risk can be assessed by identifying assets that do not meet the required Minimum Acceptable Condition 
(MAC), which is measured as the minimum acceptable Probability of Failure score. The MAC can be adjusted 
to reflect the determined Level of Service. Systems where financial hardships exist and/or there is a 
significant amount of previously deferred maintenance may set a higher MAC to better prioritize work within 
their current budgets, but also carry a higher level of risk. In this way, assets with higher criticality can be 
prioritized over those with lower criticality, which allows for the most cost-effective means to budget work. 

The MAC varies depending on an individual asset’s COF. The standard for this system is an MAC of 3.2 for 
assets that have a COF equal to or greater than 4.0 and an MAC of 4.0 for assets with a COF less than 4.0. 
The following graphic shows the relationship between POF, COF and Risk. 
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Appendix D 
High Risk Assets Prioritized for Repair/Replacement or Inspection 
 

Risk Description Site Asset 
ID Action/Recommendation 

25.0 Sanitary - Flow Regulator N/A 405959 COSDS 2025 Manhole Inspection Program 

23.1 Sanitary Gravity Main N/A 20427 COSDS 2026 Spot Repair Program 

22.2 Sanitary Gravity Main N/A 19800 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

22.2 Sanitary Gravity Main N/A 19816 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

21.8 Sanitary Gravity Main N/A 19796 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

21.6 Sanitary Gravity Main N/A 19708 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

21.5 Sanitary Gravity Main N/A 19782 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

21.5 Sanitary Gravity Main N/A 18971 COSDS 2029 Pipe Lining/Replacement 

21.3 Sanitary Gravity Main N/A 19553 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

21.0 Sanitary Gravity Main N/A 20470 COSDS 2030 CCTV Program 

21.0 Sanitary Gravity Main N/A 21194 COSDS 2029 Pipe Lining/Replacement 

20.9 Sanitary Gravity Main N/A 19791 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

20.7 Sanitary Gravity Main N/A 19556 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

20.5 Sanitary Gravity Main N/A 19851 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

20.4 Sanitary Gravity Main N/A 19546 COSDS 2025 CCTV Program 

20.3 Sanitary Gravity Main N/A 19550 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

20.3 Sanitary Gravity Main N/A 19795 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

20.2 Sanitary Gravity Main N/A 19688 COSDS 2028 CCTV Program 

20.1 Sanitary Gravity Main N/A 19548 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

20.0 Sanitary Gravity Main N/A 19811 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

20.0 Sanitary Gravity Main N/A 36107 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

19.9 Sanitary Gravity Main N/A 19852 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

19.9 Sanitary Gravity Main N/A 17814 COSDS 2030 CCTV Program 

19.7 Sanitary Gravity Main N/A 19687 COSDS 2028 CCTV Program 

19.7 Sanitary Gravity Main N/A 19689 COSDS 2028 CCTV Program 

19.7 Sanitary Gravity Main N/A 21031 COSDS 2028 CCTV Program 

19.6 Sanitary Gravity Main N/A 21008 COSDS 2030 CCTV Program 

19.6 Sanitary Gravity Main N/A 20468 COSDS 2030 CCTV Program 

19.4 Sanitary Gravity Main N/A 36108 COSDS 2025 CCTV Program 

19.4 Sanitary Gravity Main N/A 19813 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

19.4 Sanitary Gravity Main N/A 19821 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

19.4 Sanitary Gravity Main N/A 19824 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

19.4 Sanitary Gravity Main N/A 19826 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

19.4 Sanitary Gravity Main N/A 17820 COSDS 2030 CCTV Program 

19.3 Sanitary Gravity Main N/A 20428 COSDS 2028 CCTV Program 

19.3 Sanitary Gravity Main N/A 20353 COSDS 2028 CCTV Program 

19.2 Sanitary Gravity Main N/A 20474 COSDS 2030 CCTV Program 
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Risk Description Site Asset 
ID Action/Recommendation 

19.0 Sanitary Gravity Main N/A 20350 COSDS 2028 CCTV Program 

19.0 Sanitary Gravity Main N/A 20352 COSDS 2028 CCTV Program 

19.0 Sanitary Gravity Main N/A 20744 2025 COSDS Paint Creek Arm - Orion Township Lining 

19.0 Sanitary Gravity Main N/A 20469 COSDS 2030 CCTV Program 

19.0 Sanitary Gravity Main N/A 19557 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

19.0 Sanitary Gravity Main N/A 19709 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

18.9 Sanitary Gravity Main N/A 19847 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.8 Sanitary Gravity Main N/A 19661 COSDS 2028 CCTV Program 

18.8 Sanitary Gravity Main N/A 18656 COSDS 2025 Pipe Grouting Program 

18.8 Sanitary Gravity Main N/A 19880 COSDS 2028 CCTV Program 

18.8 Sanitary Gravity Main N/A 19797 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.7 Sanitary Gravity Main N/A 19870 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.7 Sanitary Gravity Main N/A 19789 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.7 Sanitary Gravity Main N/A 19815 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.7 Sanitary Gravity Main N/A 19714 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

18.7 Sanitary Gravity Main N/A 18973 2025 COSDS Paint Creek Arm - Oxford Township Lining 

18.7 Sanitary Gravity Main N/A 18869 COSDS 2028 CCTV Program 

18.7 Sanitary Gravity Main N/A 20375 COSDS 2030 CCTV Program 

18.5 Sanitary Gravity Main N/A 19792 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.5 Sanitary Gravity Main N/A 19798 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.5 Sanitary Gravity Main N/A 20377 COSDS 2030 CCTV Program 

18.5 Sanitary Gravity Main N/A 18925 COSDS 2028 Pipe Lining/Replacement 

18.4 Sanitary Gravity Main N/A 19713 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

18.4 Sanitary Gravity Main N/A 19841 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.4 Sanitary Gravity Main N/A 16938 COSDS 2028 CCTV Program 

18.4 Sanitary Gravity Main N/A 17812 COSDS 2030 CCTV Program 

18.4 Sanitary Gravity Main N/A 17813 COSDS 2030 CCTV Program 

18.4 Sanitary Gravity Main N/A 20373 COSDS 2030 CCTV Program 

18.3 Sanitary Gravity Main N/A 19465 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

18.2 Sanitary Gravity Main N/A 19793 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.2 Sanitary Gravity Main N/A 19700 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

18.2 Sanitary Gravity Main N/A 18972 COSDS 2027 Spot Repair Program 

18.2 Sanitary Gravity Main N/A 20473 COSDS 2030 CCTV Program 

18.2 Sanitary Gravity Main N/A 20351 COSDS 2028 CCTV Program 

18.2 Sanitary Gravity Main N/A 19829 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.2 Sanitary Gravity Main N/A 16824 COSDS 2030 CCTV Program 

18.2 Sanitary Gravity Main N/A 16825 COSDS 2028 CCTV Program 

18.2 Sanitary Gravity Main N/A 16983 COSDS 2030 CCTV Program 

18.2 Sanitary Gravity Main N/A 16989 COSDS 2026 Spot Repair Program 
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Risk Description Site Asset 
ID Action/Recommendation 

18.2 Sanitary Gravity Main N/A 16993 COSDS 2030 CCTV Program 

18.2 Sanitary Gravity Main N/A 17811 COSDS 2030 CCTV Program 

18.2 Sanitary Gravity Main N/A 21032 COSDS 2026 Spot Repair Program 

18.1 Sanitary Gravity Main N/A 19819 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.1 Sanitary Gravity Main N/A 19853 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.1 Sanitary Gravity Main N/A 16985 COSDS 2030 CCTV Program 

18.0 Sanitary Gravity Main N/A 19812 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.0 Sanitary Gravity Main N/A 19822 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

18.0 Sanitary Gravity Main N/A 20467 COSDS 2030 CCTV Program 

18.0 Sanitary Gravity Main N/A 21036 COSDS 2030 CCTV Program 

17.9 Sanitary Gravity Main N/A 20218 COSDS 2028 CCTV Program 

17.9 Sanitary Gravity Main N/A 20354 COSDS 2028 CCTV Program 

17.9 Sanitary Gravity Main N/A 16984 COSDS 2030 CCTV Program 

17.9 Sanitary Gravity Main N/A 20472 COSDS 2030 CCTV Program 

17.8 Sanitary Gravity Main N/A 17262 COSDS 2030 CCTV Program 

17.7 Sanitary Gravity Main N/A 20466 COSDS 2026 Spot Repair Program 

17.6 Sanitary Gravity Main N/A 19875 COSDS 2028 CCTV Program 

17.6 Sanitary Gravity Main N/A 16987 COSDS 2030 CCTV Program 

17.6 Sanitary Gravity Main N/A 19828 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

17.6 Sanitary Gravity Main N/A 19469 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.6 Sanitary Gravity Main N/A 19474 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.6 Sanitary Gravity Main N/A 19490 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.6 Sanitary Gravity Main N/A 19492 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.5 Sanitary Gravity Main N/A 16981 COSDS 2030 CCTV Program 

17.5 Sanitary Gravity Main N/A 19736 COSDS 2025 System Wide Cleaning Program 

17.5 Sanitary Gravity Main N/A 20746 2025 COSDS Paint Creek Arm - Orion Township Lining 

17.5 Sanitary Gravity Main N/A 19790 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

17.4 Sanitary Gravity Main N/A 20374 COSDS 2030 CCTV Program 

17.4 Sanitary Gravity Main N/A 1130848 2025 COSDS Cass Lake Crossing Pipe Lining 

17.3 Sanitary Gravity Main N/A 19470 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.2 Sanitary Gravity Main N/A 19735 COSDS 2025 System Wide Cleaning Program 

17.2 Sanitary Gravity Main N/A 19609 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.2 Sanitary Gravity Main N/A 20271 COSDS 2028 Spot Repair Program 

17.1 Sanitary Gravity Main N/A 19848 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

17.1 Sanitary Gravity Main N/A 20379 COSDS 2030 CCTV Program 

17.1 Sanitary Gravity Main N/A 19746 COSDS 2025 System Wide Cleaning Program 

17.1 Sanitary Gravity Main N/A 19487 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

17.1 Sanitary Gravity Main N/A 19843 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

17.0 Sanitary Gravity Main N/A 20702 COSDS 2030 CCTV Program 
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Risk Description Site Asset 
ID Action/Recommendation 

17.0 Sanitary Gravity Main N/A 20741 COSDS 2028 Pipe Lining/Replacement 

16.9 Sanitary Gravity Main N/A 19711 2027 COSDS Downstream W. Walton Blvd Lining Project 
(Area 5) 

16.9 Sanitary Gravity Main N/A 19727 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.9 Sanitary Gravity Main N/A 19801 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.9 Sanitary Gravity Main N/A 17963 COSDS 2027 Spot Repair Program 

16.8 Sanitary Gravity Main N/A 19901 COSDS 2028 CCTV Program 

16.8 Sanitary Gravity Main N/A 19040 COSDS 2027 Spot Repair Program 

16.8 Sanitary Gravity Main N/A 17261 COSDS 2025 Pipe Grouting Program 

16.7 Sanitary Gravity Main N/A 18118 COSDS 2030 CCTV Program 

16.7 Sanitary Gravity Main N/A 19892 COSDS 2028 CCTV Program 

16.7 Sanitary Gravity Main N/A 19504 COSDS 2025 System Wide Cleaning Program 

16.7 Sanitary Gravity Main N/A 19794 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.6 Sanitary Gravity Main N/A 19467 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.5 Sanitary Gravity Main N/A 19787 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.5 Sanitary Gravity Main N/A 19849 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.5 Sanitary Gravity Main N/A 19850 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.5 Sanitary Gravity Main N/A 19486 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.5 Sanitary Gravity Main N/A 20395 COSDS 2028 CCTV Program 

16.4 Sanitary Gravity Main N/A 20342 COSDS 2030 CCTV Program 

16.4 Sanitary Gravity Main N/A 19846 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.4 Sanitary Gravity Main N/A 17039 COSDS 2033 CCTV Program 

16.4 Sanitary Gravity Main N/A 17271 COSDS 2029 Pipe Lining/Replacement 

16.3 Sanitary Gravity Main N/A 19026 COSDS 2028 CCTV Program 

16.3 Sanitary Gravity Main N/A 19433 COSDS 2030 CCTV Program 

16.3 Sanitary Gravity Main N/A 18864 COSDS 2026 Pipe Grouting Program 

16.2 Sanitary Gravity Main N/A 19028 2025 COSDS Paint Creek Arm - Oxford Township Lining 

16.2 Sanitary Gravity Main N/A 20414 COSDS 2028 CCTV Program 

16.2 Sanitary Gravity Main N/A 19823 2026 COSDS N. Pontiac Lining Project (Area 2A) - W. Side 

16.2 Sanitary Gravity Main N/A 19625 COSDS 2028 CCTV Program 

16.2 Sanitary Gravity Main N/A 19615 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.2 Sanitary Gravity Main N/A 19618 2025 COSDS Rehab, Diversion & Sewer Replacement 

16.1 Sanitary Gravity Main N/A 19468 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.1 Sanitary Gravity Main N/A 19698 2025 COSDS W. Walton Blvd Lining Project (Area 3) 

16.0 Sanitary Gravity Main N/A 19483 2026 COSDS Eliz. Lk PS to County Campus Lining Project 
(Area 1) 

16.0 Sanitary Gravity Main N/A 20648 COSDS 2033 CCTV Program 
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Appendix E 
Project Summary 
 

Name Unit Project 
Manager Status Project  

Number 
Project Start  

Year 
Project End  

Year 
Cost  

(Estimated) 
COSDS Lining Engineering Project Mgmt Scott Schultz, P.E. Active PRJ-17167 2022 2027  $    3,438,000  

COSDS 2023 Regional Sampling Environmental Joel Kohn Active PRJ-17300 2023 2031  $          50,000  

COSDS Odor and Corrosion Study Project Mgmt Scott Schultz, P.E. Active PRJ-17362 2023 2026  $       780,000  

Oakland Avenue Septage Facility Improvements Sewer Maint Drew Sandahl, P.E. Budgeted  2023 2026  $       310,000  

COSDS Asset Mgmt Software Implementation Asset Mgmt Jenny Shaw Active PRJ-17302 2024 2027  $       115,000  

COSDS Evaluate Sewage Flow Meter Sites Systems Ctrl Tess Reynolds Active  2024 2026  $       100,000  

Elizabeth Lake PS 2023 Rehabilitation Pump Maint Drew Sandahl, P.E. Active PRJ-17524 2024 2028  $    4,000,000  

COSDS Meter-Based Billing Update Systems Ctrl Larry Young, P.E. Completed PRJ-17556 2024 2025  $          70,000  

Elizabeth Lake PS Replace Sewage Pump 5 & Motor Pump Maint Jacob Sable, P.E. Completed PRJ-17715 2024 2025  $       209,000  

Perry Street PS Repair Sewage Pump 2 Pump Maint Jacob Sable, P.E. Completed PRJ-17708 2024 2025  $          40,000  

COSDS 2025 CCTV Program Sewer Maint Phil Kerby, P.E. Active  2025 2026  $       150,000  

COSDS 2025 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Active  2025 2026  $          40,000  

COSDS 2025 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Active  2025 2026  $       150,000  

COSDS 2025 System Wide Cleaning Program Sewer Maint Phil Kerby, P.E. Active  2025 2026  $       500,000  
COSDS Rehabilitation, Diversion & Sewer 
Replacement Project Mgmt Scott Schultz, P.E. Active PRJ-17949 2025 2026  $    2,979,000  

COSDS Wastewater Standards Update Administration Brian Bennett, P.E. Active PRJ-17937 2025 2026  $          33,875  

COSDS W. Walton Boulevard Lining Project (Area 3) Project Mgmt Scott Schultz, P.E. Active PRJ-17948 2025 2026  $    5,686,000  

Elizabeth Lake PS Replace Sewage Pump 3 & Motor Pump Maint Jacob Sable, P.E. Active PRJ-17716 2025 2026  $       219,000  

Perry Street PS Replace Generator 2 Radiator Pump Maint Kevin Schulz Active PRJ-17929 2025 2025  $          10,200  

Perry Street PS Replace VFD Pump 1 Systems Ctrl Timothy Pete Active PRJ-17965 2025 2026  $          30,000  

COSDS Cass Lake Crossing Pipe Lining Sewer Maint Phil Kerby, P.E. Budgeted  2025 2027  $    1,500,000  

COSDS Paint Creek Arm - Orion Township Lining Sewer Maint Phil Kerby, P.E. Budgeted  2025 2026  $    1,000,000  

COSDS Paint Creek Arm - Oxford Township Lining Sewer Maint Phil Kerby, P.E. Budgeted  2025 2026  $       500,000  

COSDS 2025 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Completed  2025 2025  $       150,000  

COSDS 2025 Pipe Lining/Replacement Sewer Maint Phil Kerby, P.E. Completed  2025 2025  $    1,000,000  

COSDS 2025 PowerPlan Support Cost Asset Mgmt Jenny Shaw Completed  2025 2025  $       234,113  

COSDS 2025 Sewage Meter Replacements Systems Ctrl Carrie Cox, P.E. Completed  2025 2025  $       145,000  
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Name Unit Project 
Manager Status Project  

Number 
Project Start  

Year 
Project End  

Year 
Cost  

(Estimated) 
COSDS 2025 Spot Repair Program Sewer Maint Phil Kerby, P.E. Completed  2025 2025  $       100,000  

Elizabeth Lake PS Replace Pump 4 VFD Systems Ctrl Timothy Pete Completed PRJ-17830 2025 2026  $          60,000  

Perry Street PS Pressure Switch Removal Pump Maint Jeremy Hunt Completed PRJ-17828 2025 2025  $          22,000  

Perry Street PS Rebuild Sewage Pump 1 Pump Maint Kevin Schulz Completed PRJ-17823 2025 2025  $          40,000  

COSDS 2026 CCTV Program Sewer Maint Phil Kerby, P.E. Active  2026 2026  $       150,000  

COSDS 2026 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Active  2026 2026  $          40,000  

COSDS 2026 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Active  2026 2026  $       150,000  

COSDS 2026 PowerPlan Support Cost Asset Mgmt Jenny Shaw Active  2026 2026  $       205,767  

COSDS 2026 Sewage Meter Replacements Systems Ctrl Carrie Cox, P.E. Active  2026 2026  $       300,000  

COSDS 2026 System Wide Cleaning Program Sewer Maint Phil Kerby, P.E. Active  2026 2026  $       750,000  
COSDS Elizabeth Lake PS to County Campus Lining 
Project (Area 1) Project Mgmt Scott Schultz, P.E. Budgeted  2026 2027  $ 23,000,000  

COSDS N. Pontiac Lining Project (Area 2A) – W. Side Project Mgmt Scott Schultz, P.E. Budgeted  2026 2028  $ 35,000,000  

COSDS N. Pontiac Lining Project (Area 2B) – E. Side Project Mgmt Scott Schultz, P.E. Budgeted  2026 2027  $ 15,000,000  

COSDS Oakland University Pipe Lining Sewer Maint Phil Kerby, P.E. Budgeted  2026 2026  $          50,000  

Perry Street PS Replace Wet Well Level Indicator Systems Ctrl Drew Sandahl, P.E. Budgeted  2026 2026  $          14,000  

COSDS 2026 Rain Gauge Replacements Systems Ctrl Larry Young, P.E. Planning  2026 2026  $          20,000  
COSDS Downstream Elizabeth Lake PS Lining Project 
(Area 4) Project Mgmt Scott Schultz, P.E. Budgeted  2027 2028  $    7,500,000  

COSDS 2027 CCTV Program Sewer Maint Phil Kerby, P.E. Planning  2027 2027  $       150,000  

COSDS 2027 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Planning  2027 2027  $          40,000  

COSDS 2027 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Planning  2027 2027  $       100,000  

COSDS 2027 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Planning  2027 2027  $       150,000  

COSDS 2027 PowerPlan Support Cost Asset Mgmt Jenny Shaw Planning  2027 2027  $       291,272  

COSDS 2027 Rain Gauge Replacements Systems Ctrl Larry Young, P.E. Planning  2027 2027  $            5,000  

COSDS 2027 Sewage Meter Replacements Systems Ctrl Carrie Cox, P.E. Planning  2027 2027  $          80,000  

COSDS 2027 Spot Repair Program Sewer Maint Phil Kerby, P.E. Planning  2027 2027  $       100,000  
COSDS Downstream West Walton Boulevard Lining 
Project (Area 5) Project Mgmt Scott Schultz, P.E. Planning  2027 2028  $ 13,000,000  

COSDS FOG Dashboard Sewer Maint Drew Sandahl, P.E. Planning  2027 2027  $          30,000  

COSDS Force Main Inspections Pump Maint Drew Sandahl, P.E. Planning  2027 2027  $       200,000  

COSDS Odor Control Improvements (OCS-02) Project Mgmt Joel Brown, P.E. Planning  2027 2028  $    2,000,000  
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Name Unit Project 
Manager Status Project  

Number 
Project Start  

Year 
Project End  

Year 
Cost  

(Estimated) 
Elizabeth Lake PS Change Odor Control System Filter Pump Maint Drew Sandahl, P.E. Planning  2027 2027  $          50,000  

Elizabeth Lake PS Replace Sewage Pump 6 Pump Maint Drew Sandahl, P.E. Planning  2027 2027  $       195,000  

Perry Street PS Rebuild Sewage Pump 3 Pump Maint Drew Sandahl, P.E. Planning  2027 2027  $          50,000  

Perry Street PS Replace VFD Pump 2 Pump Maint Drew Sandahl, P.E. Planning  2027 2027  $          30,000  

COSDS 2028 CCTV Program Sewer Maint Phil Kerby, P.E. Planning  2028 2028  $       400,000  

COSDS 2028 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Planning  2028 2028  $          40,000  

COSDS 2028 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Planning  2028 2028  $       100,000  

COSDS 2028 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Planning  2028 2028  $       250,000  

COSDS 2028 Pipe Lining/Replacement Sewer Maint Phil Kerby, P.E. Planning  2028 2028  $    4,000,000  

COSDS 2028 PowerPlan Support Cost Asset Mgmt Jenny Shaw Planning  2028 2028  $       300,010  

COSDS 2028 Sewage Meter Replacements Systems Ctrl Carrie Cox, P.E. Planning  2028 2028  $          70,000  

COSDS Odor and Corrosion - Area 6 & 7 Lining Project Mgmt Scott Schultz, P.E. Planning  2028 2029  $    5,000,000  

Elizabeth Lake PS Driveway & Drainage Rehab Pump Maint Jacob Sable, P.E. Planning  2028 2028  $          25,000  

Elizabeth Lake PS Replace Sewage Pump 2 & Motor Pump Maint Drew Sandahl, P.E. Planning  2028 2028  $       250,000  

Perry Street PS Rebuild Sewage Pump 4 Pump Maint Drew Sandahl, P.E. Planning  2028 2028  $          50,000  

Perry Street PS Replace VFD Pump 3 Pump Maint Drew Sandahl, P.E. Planning  2028 2028  $          30,000  

COSDS 2029 CCTV Program Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $       150,000  

COSDS 2029 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $          40,000  

COSDS 2029 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $       100,000  

COSDS 2029 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $       150,000  

COSDS 2029 Pipe Lining/Replacement Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $    1,000,000  

COSDS 2029 PowerPlan Support Cost Asset Mgmt Jenny Shaw Planning  2029 2029  $       309,010  

COSDS 2029 Rain Gauge Replacements Systems Ctrl Larry Young, P.E. Planning  2029 2029  $          10,000  

COSDS 2029 Sewage Meter Replacements Systems Ctrl Carrie Cox, P.E. Planning  2029 2029  $          70,000  

COSDS 2029 Spot Repair Program Sewer Maint Phil Kerby, P.E. Planning  2029 2029  $       100,000  

Elizabeth Lake PS Replace Header Pressures Systems Ctrl Drew Sandahl, P.E. Planning  2029 2029  $          10,000  

Elizabeth Lake PS Replace Roof Pump Maint Drew Sandahl, P.E. Planning  2029 2029  $          40,000  

Elizabeth Lake PS Replace Sump Pumps 1, 2 & Piping Pump Maint Drew Sandahl, P.E. Planning  2029 2029  $          30,000  

Lacota Level Monitor Replace Cell Modem Systems Ctrl Drew Sandahl, P.E. Planning  2029 2029  $            6,000  

Oakland Avenue Level Monitor Replace Cell Modem Systems Ctrl Drew Sandahl, P.E. Planning  2029 2029  $            6,000  
Oakland Avenue Level Monitor Replace Ultrasonic 
Downlooker Systems Ctrl Drew Sandahl, P.E. Planning  2029 2029  $            9,000  
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Name Unit Project 
Manager Status Project  

Number 
Project Start  

Year 
Project End  

Year 
Cost  

(Estimated) 
Perry Street PS Replace VFD Pump 4 Pump Maint Drew Sandahl, P.E. Planning  2029 2029  $          30,000  

COSDS 2030 CCTV Program Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $       150,000  

COSDS 2030 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $          40,000  

COSDS 2030 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $       100,000  

COSDS 2030 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $       300,000  

COSDS 2030 Pipe Lining/Replacement Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $       500,000  

COSDS 2030 PowerPlan Support Cost Asset Mgmt Jenny Shaw Planning  2030 2030  $       318,280  

COSDS 2030 System Wide Cleaning Program Sewer Maint Phil Kerby, P.E. Planning  2030 2030  $       150,000  

Elizabeth Lake PS Replace Electrical Equipment Systems Ctrl Drew Sandahl, P.E. Planning  2030 2031  $    2,100,000  

Elizabeth Lake PS Replace Pump 5 VFD Systems Ctrl Timothy Pete Planning  2030 2030  $          40,000  

COSDS 2031 CCTV Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       450,000  

COSDS 2031 Manhole Inspection Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $          40,000  

COSDS 2031 Manhole Repair Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       100,000  

COSDS 2031 Pipe Grouting Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       150,000  

COSDS 2031 Pipe Lining/Replacement Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       500,000  

COSDS 2031 PowerPlan Support Cost Asset Mgmt Jenny Shaw Planning  2031 2031  $       327,828  

COSDS 2031 Spot Repair Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       100,000  

COSDS 2031 System Wide Cleaning Program Sewer Maint Phil Kerby, P.E. Planning  2031 2031  $       150,000  

COSDS Evaluate Sewage Flow Meter Sites Systems Ctrl Tess Reynolds Planning  2031 2031  $       100,000  

Elizabeth Lake PS Rebuild Sewage Pump 1 Motor Pump Maint Drew Sandahl, P.E. Planning  2031 2031  $          15,000  

Elizabeth Lake PS Rehab Control Panel Systems Ctrl Drew Sandahl, P.E. Planning  2031 2031  $       100,000  
Perry Street PS Evaluate/Replace Wet Well 
Supply/Exhaust Fan VFDs Pump Maint Drew Sandahl, P.E. Planning  2031 2031  $          40,000  

Perry Street PS Replace Channel 1 & 2 Grinders Pump Maint Drew Sandahl, P.E. Planning  2031 2032  $       100,000  

Perry Street PS Replace Ventilation Equipment Systems Ctrl Drew Sandahl, P.E. Planning  2031 2031  $       240,000  
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Appendix F 
Budgeted vs Actual Expense Comparison 
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COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 2b

Sewers

Asset ID Street
Length 

(Feet)

Quick 

Structural 

Score

Material & Pipe Class In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found 

(O&M defects are 

not CWSRF-

eligible)

Justification of Need (required for non-NASSCO structural 

4 or 5 rated segments)

19815 <Null> 630.48 4W00 Reinforced Concrete/C76-Unknown 7/12/1973 4.18 4.482 18.735 4 Presence of H2S confirmed

19816 <Null> 266.83 4I00 Reinforced Concrete/C76-Unknown 7/12/1973 4.58 4.841 22.172 4 Presence of H2S confirmed

19817 <Null> 376 1N00 Reinforced Concrete/C76-Unknown 7/12/1973 4.325 1.515 6.552 1

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19818 <Null> 106.05 3U2G Reinforced Concrete/C76-Unknown 7/12/1973 4.46 2.748 12.256 3.2

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19819 <Null> 352 4M00 Reinforced Concrete/C76-Unknown 7/12/1973 4.04 4.482 18.107 4 Presence of H2S confirmed

19820 <Null> 585.62 4V00 Reinforced Concrete/C76-Unknown 7/12/1973 4.04 3.8 15.352 4 Presence of H2S confirmed

19837 <Null> 368.72 2M00 Reinforced Concrete/C76-Unknown 7/12/1973 4.465 2.449 10.935 2

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19838 <Null> 246.86 4G00 Reinforced Concrete/C76-Unknown 7/12/1973 4.095 3.8 15.561 4 Presence of H2S confirmed

19839 <Null> 203.46 1G00 Reinforced Concrete/C76-Unknown 7/12/1973 3.925 1.515 5.946 1

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19840 <Null> 421.13 4O00 Reinforced Concrete/C76-Unknown 7/12/1973 3.98 3.8 15.124 4 Presence of H2S confirmed

19841 <Null> 229.16 511H Reinforced Concrete/C76-Unknown 7/12/1973 4.21 4.365 18.377 5.1 Presence of H2S confirmed

19842 <Null> 326.64 4K00 Reinforced Concrete/C76-Unknown 7/12/1973 3.95 3.8 15.01 4 Presence of H2S confirmed

19843 <Null> 284.58 4J00 Reinforced Concrete/C76-Unknown 7/12/1973 3.81 4.482 17.076 4 Presence of H2S confirmed

19844 <Null> 207.35 4G00 Reinforced Concrete/C76-Unknown 7/12/1973 3.835 3.8 14.573 4 Presence of H2S confirmed

19846 <Null> 429.53 4O00 Reinforced Concrete/C76-Unknown 7/12/1973 4.325 3.8 16.435 4 Presence of H2S confirmed

19847 <Null> 360.42 4L00 Reinforced Concrete/C76-Unknown 7/12/1973 4.21 4.482 18.869 4 Presence of H2S confirmed

19848 <Null> 372.57 5N00 Reinforced Concrete/C76-Unknown 7/12/1973 4.21 4.072 17.143 5 Presence of H2S confirmed

19849 <Null> 361.65 4M00 Reinforced Concrete/C76-Unknown 7/12/1973 4.35 3.8 16.53 4 Presence of H2S confirmed

19850 <Null> 297.2 4J00 Reinforced Concrete/C76-Unknown 7/12/1973 4.35 3.8 16.53 4 Presence of H2S confirmed

19851 <Null> 614.96 4W38 Reinforced Concrete/C76-Unknown 7/12/1973 4.605 4.451 20.497 4.3 Presence of H2S confirmed

19852 <Null> 301.96 4J2E Reinforced Concrete/C76-Unknown 7/12/1973 4.465 4.451 19.874 4.2 Presence of H2S confirmed

19853 <Null> 358.88 4M00 Reinforced Concrete/C76-Unknown 7/12/1973 4.065 4.451 18.093 4 Presence of H2S confirmed

19870 <Null> 463.43 4K1Q Reinforced Concrete/C76-Unknown 7/12/1973 4.21 4.451 18.739 4.1 Presence of H2S confirmed



COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 2b

Manholes

Asset ID Location
Depth 

(Feet)
In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found (O&M 

defects are not 

CWSRF-eligible)

Justification of Need 

(required for non-

NASSCO structural 4 

or 5 rated segments)

17560 Local Rural Streets 24.71 7/12/1973 4.117 1 4.117

17561 Easement/Right of Way 21.31 7/12/1973 2.758 1 2.758

17562 Woods 22.26 7/12/1973 2.6 1 2.6

17563 Woods 23.5 7/12/1973 2.6 1 2.6

17564 Easement/Right of Way 30.78 7/12/1973 2.725 1 2.725

17565 Woods 25.13 7/12/1973 2.725 1 2.725

17573 Yard 19.96 7/12/1973 2.6 1 2.6

17574 Easement/Right of Way 20.1 7/12/1973 2.6 1 2.6

17575 Easement/Right of Way 16.95 7/12/1973 2.475 1 2.475

17576 Easement/Right of Way 10.9 7/12/1973 2.717 1 2.717

17577 Easement/Right of Way 16.02 7/12/1973 2.475 1 2.475

17578 Yard 30.9 7/12/1973 3.458 1 3.458

17579 Easement/Right of Way 28.96 7/12/1973 2.883 1 2.883

17580 Yard 15.2 7/12/1973 2.475 1 2.475

17581 Easement/Right of Way 13.9 7/12/1973 2.842 1 2.842

17582 Woods 14.15 7/12/1973 2.842 1 2.842

17583 Yard 13.3 7/12/1973 2.842 1 2.842

17584 Local Rural Streets 13.77 7/12/1973 3.5 1 3.5

17585 Secondary Roads 14.3 7/12/1973 3.867 1 3.867

17586 Primary Major Arterial Roads 24.95 7/12/1973 3.958 2.28 9.025

17587 Secondary Roads 18.43 7/12/1973 3.992 1 3.992

17588 Easement/Right of Way 16.2 7/12/1973 2.475 1 2.475

17604 Woods 13.45 7/12/1973 2.842 1 2.842



COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 4

Sewers

Asset ID Street
Length 

(Feet)

Quick 

Structural 

Score

Material & Pipe Class In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found 

(O&M defects are 

not CWSRF-eligible)

Justification of Need (required for non-NASSCO 

structural 4 or 5 rated segments)

19718 <Null> 170.39 2E00 Reinforced Concrete/C76-Unknown 7/12/1973 3.58 3.131 11.209 2 Presence of H2S confirmed

19719 <Null> 121.35 1C00 Reinforced Concrete/C76-Unknown 7/12/1973 3.72 1.634 6.078 1 Piping segment between areas where H2S confirmed

19721 <Null> 246.5 1H00 Reinforced Concrete/C76-Unknown 7/12/1973 3.81 2.316 8.824 1 Piping segment between areas where H2S confirmed

19722 <Null> 225.15 1G00 Reinforced Concrete/C76-Unknown 7/12/1973 3.925 1.966 7.717 1 Presence of H2S confirmed

19723 <Null> 422.06 1O00 Reinforced Concrete/C76-Unknown 7/12/1973 4.04 2.316 9.357 1 Piping segment between areas where H2S confirmed

19724 <Null> 670.08 1Y00 Reinforced Concrete/C76-Unknown 7/12/1973 4.04 2.349 9.49 1 Presence of H2S confirmed

19725 <Null> 497.16 1R00 Reinforced Concrete/C76-Unknown 7/12/1973 4.77 2.675 12.76 1 Presence of H2S confirmed

19765 <Null> 478.9 2Q00 Reinforced Concrete/C76-Unknown 7/12/1973 3.58 3.131 11.209 2 Presence of H2S confirmed

19766 <Null> 444.4 1O00 Reinforced Concrete/C76-Unknown 7/12/1973 4.04 1.602 6.472 1 Presence of H2S confirmed

19767 <Null> 416.2 2O00 Reinforced Concrete/C76-Unknown 7/12/1973 3.58 3.198 11.449 2 Presence of H2S confirmed

19768 <Null> 451.9 1P00 Reinforced Concrete/C76-Unknown 7/12/1973 3.925 1.602 6.288 1 Presence of H2S confirmed

19769 <Null> 450.5 2P00 Reinforced Concrete/C76-Unknown 7/12/1973 4.21 3.49 14.693 2 Inferred by drop connection

19770 <Null> 407.7 2O00 Reinforced Concrete/C76-Unknown 7/12/1973 3.98 3.49 13.89 2 Presence of H2S confirmed

19771 <Null> 239.7 2G00 Reinforced Concrete/C76-Unknown 7/12/1973 3.98 3.069 12.215 2 Presence of H2S confirmed

19774 <Null> 472.05 2Q00 Reinforced Concrete/C76-Unknown 7/12/1973 3.98 3.54 14.089 2 Presence of H2S confirmed

19775 <Null> 431.84 2N00 Reinforced Concrete/C76-Unknown 7/12/1973 3.98 3.131 12.461 2 Piping segment between areas where H2S confirmed

38948 <Null> 320.9 1K00 Reinforced Concrete/C76-Unknown 7/12/1973 4.23 2.316 9.797 1 Piping segment between areas where H2S confirmed

1758972 <Null> 163 2O00 Reinforced Concrete/C76-Unknown 7/12/1973 2 Presence of H2S confirmed

19776 <Null> 356.17 2L00 Reinforced Concrete/C76-Unknown 7/12/1973 3.58 3.069 10.987 2



COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 4

Manholes

Asset ID Legacy ID Location
Depth 

(Feet)
In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found (O&M 

defects are not 

CWSRF-eligible)

Justification of Need 

(required for non-

NASSCO structural 4 

or 5 rated segments)

17166 POT070007 Woods 26.83 7/12/1973 3.458 2.28 7.885

17167 POT070006 Woods 26.76 7/12/1973 3.458 2.88 9.96

17168 POT070005 Woods 27.05 7/12/1973 3.458 2.88 9.96

17169 POT070004 Woods 25.34 7/12/1973 3.458 2.28 7.885

17170 POT070003 Woods 27.27 7/12/1973 3.458 2.28 7.885

17171 POT070002 Yard 24.64 7/12/1973 2.725 1 2.725

17172 POT070001 Woods 26.9 7/12/1973 3.458 2.88 9.96

17173 POT070008 Parking Lot 7/12/1973 3.225 1 3.225

17174 POT028008 Woods 28.9 7/12/1973 3.458 1.66 5.741

17175 POT028007 Woods 30.93 7/12/1973 3.458 1.66 5.741

17176 POT027002 Yard 35.75 7/12/1973 2.725 1 2.725

17377 WAT049001 Yard 26.98 7/12/1973 2.725 1 2.725

17378 WAT049002 Yard 27.56 7/12/1973 2.725 1 2.725

17379 WAT049003 Yard 27.41 7/12/1973 2.725 1 2.725

17380 WAT049004 Yard 25.54 7/12/1973 2.725 1 2.725

17381 WAT052001 Yard 17.45 7/12/1973 2.475 1 2.475

17382 WAT052002 Woods 25.58 7/12/1973 3.458 2.28 7.885

17383 WAT052003 Woods 18.9 7/12/1973 2.6 1 2.6

17384 WAT052004 Easement/Right of Way 11.33 7/12/1973 3.35 1 3.35



COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 5

Sewers

Asset ID Street
Length 

(Feet)

Quick 

Structural 

Score

Material & Pipe Class In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found 

(O&M defects are 

not CWSRF-eligible)

Justification of Need (required for non-NASSCO structural 

4 or 5 rated segments)

19700 <Null> 651.58 4A1X Reinforced Concrete/C76-Unknown 7/12/1973 4.065 4.482 18.219 4.1 Presence of H2S confirmed

19702 <Null> 696.94 211Z Reinforced Concrete/C76-Unknown 7/12/1973 4.745 2.435 11.554 2.1

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19706 <Null> 713.42 2Z00 Reinforced Concrete/C76-Unknown 7/12/1973 4.46 3.353 14.954 2

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19707 <Null> 493.33 2R00 Reinforced Concrete/C76-Unknown 7/12/1973 4.46 3.131 13.964 2

Pipe segment between pipes with Grade 4 defects;

Presence of H2S confirmed

19708 <Null> 743.79 4Z21 Reinforced Concrete/C76-Unknown 7/12/1973 4.46 4.841 21.591 4.2 Presence of H2S confirmed

19709 <Null> 725.26 4Z00 Reinforced Concrete/C76-Unknown 7/12/1973 4.23 4.482 18.959 4 Presence of H2S confirmed

19711 <Null> 739.14 4Z22 Reinforced Concrete/C76-Unknown 7/12/1973 4.46 3.8 16.948 4.2 Presence of H2S confirmed

19713 <Null> 310.38 4K00 Reinforced Concrete/C76-Unknown 7/12/1973 4.115 4.482 18.443 4 Presence of H2S confirmed

19714 <Null> 541.41 4U00 Reinforced Concrete/C76-Unknown 7/12/1973 4.23 4.421 18.701 4 Presence of H2S confirmed

19717 <Null> 462.25 2Z00 Reinforced Concrete/C76-Unknown 7/12/1973 4.345 2.382 10.35 2 Presence of H2S confirmed

19777 <Null> 740.23 3Z00 Reinforced Concrete/C76-Unknown 7/12/1973 3.35 3.802 12.737 3 Not Susceptible

19778 <Null> 647.55 3U00 Reinforced Concrete/C76-Unknown 7/12/1973 3.75 3.802 14.258 3 Not Susceptible

19779 <Null> 200 3200 Reinforced Concrete/C76-Unknown 7/12/1973 3.58 3.319 11.882 3.2 Not Susceptible

19780 <Null> 404.9 0000 Reinforced Concrete/C76-Unknown 7/12/1973 4.345 1.006 4.371 0 Not Susceptible



COSDS CWSRF Project Planning Document Amendment FY2027

Sewer Structural Integrity

Project Area 5

Manholes

Asset ID Legacy ID Location
Depth 

(Feet)
In Service Date COF Score Current POF Risk Score

Types of Structural 

Defects Found (O&M 

defects are not 

CWSRF-eligible)

Justification of Need 

(required for non-

NASSCO structural 4 

or 5 rated segments)

17176 POT027002 Yard 35.75 7/12/1973 2.725 1 2.725

17178 POT027004 Yard 26.75 7/12/1973 2.725 1 2.725

17179 POT027005 Yard 7/12/1973 2.725 1 2.725

17366 WAT046003 Yard 22.72 7/12/1973 3.808 2.28 8.683

17367 WAT046002 Yard 21.43 7/12/1973 2.6 1 2.6

17368 WAT046001 Yard 25.61 7/12/1973 3.458 2.88 9.96

17369 WAT047003 Secondary Roads 25.8 7/12/1973 4.433 2.28 10.108

17370 WAT047002 Sidewalk 26.63 4/30/1971 3.933 2.28 8.968

17371 WAT047001 Sidewalk 32.56 7/12/1973 3.933 2.88 11.328

17372 WAT048005 Sidewalk 37.5 7/12/1973 3.933 1.66 6.529

17373 WAT048004 Secondary Roads 34.62 7/12/1973 4.433 2.28 10.108

17374 WAT048003 Driveway 22.26 7/12/1973 3.808 2.28 8.683

17375 WAT048002 Driveway 24 7/12/1973 4.433 2.88 12.768

17376 WAT048001 Woods 24.33 7/12/1973 2.725 1 2.725
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APPENDIX D: OPINION OF PROBABLE COSTS 



Owner: Oakland County Water Resources Commissioner (WRC) Date: 3/17/2026

Project: COSDS Project Planning Document Amendment 2026 Project No. 0105-26-0020

Work: Prepared By: K. TAKACS

Reviewer: S. SIKLICH

Current ENR: 14157

Item No. Item Description Est. Quantity Unit Unit Price Total Cost

1 Mobilization, Max 5% 1 LSUM $3,216,000 $3,216,000

2 Audio Video Route Survey 1 LSUM $20,000 $20,000

3 Traffic Maintenance and Control 1 LSUM $500,000 $500,000

4 Soil Erosion and Sedimentation Control 1 LSUM $200,000 $200,000

5 Dewatering 1 LSUM $3,000,000 $3,000,000

6 Access Roads and Site Preparation, including Maintenance Aggregate 1 LSUM $2,000,000 $2,000,000

7 Bypass Pumping, Furnish, Operate, and Remove 1 LSUM $15,000,000 $15,000,000

8 Sanitary Sewer, 48 inch 21,000 Ft $550 $11,550,000

9 Sanitary Sewer, 54 inch 2,500 Ft $650 $1,625,000

10 Sanitary Structure, 6 inch dia 23 Ea $13,000 $299,000

11 Sanitary Structure, 7 inch dia 22 Ea $18,000 $396,000

12 Sanitary Structure, 8 inch dia 10 Ea $22,000 $220,000

13 Sand Backfilling 1 LSUM $4,000,000 $4,000,000

14 Wetland Restoration 1 LSUM $1,000,000 $1,000,000

15 Restoration 1 LSUM $1,000,000 $1,000,000

16 Sheeting/Shoring 23,500 LF $1,000 $23,500,000

$67,530,000

CONTRACTUAL REQUIREMENTS

General Conditions 5% $3,380,000

Contingency 6% $4,060,000

TOTAL CONSTRUCTION COST: $74,970,000

PROJECT COSTS

Design and Construction Engineering 25% $18,750,000

Finance and Legal 5% $3,750,000

Easements 0.5% $380,000

Permits 4.5% $3,380,000

Construction Administration and Inspection 15% $11,250,000

TOTAL: $112,480,000

ENGINEER'S OPINION OF PROJECT COST $112,500,000

TOTAL ESTIMATED CONSTRUCTION COST

Project Summary

Engineer's Opinion of Probable Project Cost

Open Cut

[ X ] Conceptual          [   ] Preliminary          [   ] Final



Owner: Oakland County Water Resources Commissioner (WRC) Date: 3/17/2026

Project: COSDS Project Planning Document Amendment 2026 Project No. 0105-26-0030

Work: Prepared By: K. TAKACS

Reviewer: S. SIKLICH

Current ENR: 14157

Use for Walton

Item No. Item Description Est. Quantity Unit Unit Price Total Cost

1 Mobilization, Max 5% 1 LSUM $1,507,000 $1,507,000

2 Audio Video Route Survey 1 LSUM $20,000 $20,000

3 Traffic Maintenance and Control 1 LSUM $150,000 $150,000

4 Soil Erosion and Sedimentation Control 1 LSUM $100,000 $100,000

5 Access Roads and Site Preparation, including Maintenance Aggregate 1 LSUM $2,000,000 $2,000,000

6 Access Manhole Adjustments 55 Ea $2,000 $110,000

7 Bypass Pumping, Furnish, Operate, and Remove 1 LSUM $5,000,000 $5,000,000

8 Manhole Lining 1,500 LF $500 $750,000

9 Sanitary Sewer, CIPP Liner, 48 inch, Full Length, including Cleaning and Televising 21,000 Ft $800 $16,800,000

10 Sanitary Sewer, CIPP Liner, 54 inch, Full Length, including Cleaning and Televising 2,500 Ft $1,500 $3,750,000

11 Wetland Restoration 1 LSUM $1,000,000 $1,000,000

12 Restoration 1 LSUM $450,000 $450,000

$31,640,000

CONTRACTUAL REQUIREMENTS

General Conditions 5% $1,582,000.00

Contingency 6% $1,900,000.00

TOTAL CONSTRUCTION COST: $35,122,000

PROJECT COSTS

Design and Construction Engineering and Construction Administration 25% $8,790,000.00

Finance and Legal 5% $1,760,000.00

Easements 0.5% $180,000.00

Permits 0.5% $180,000.00

TOTAL: $46,032,000

ENGINEER'S OPINION OF PROJECT COST $46,100,000

Assumptions:
1 Assumes no sediment removal in excess of regular cleaning is needed prior to lining.
2 Assumes no open cut repairs are needed prior to lining. 
3 Assumes no utility relocation is needed. 
4 Does not include manhole rehabilitation work.

TOTAL ESTIMATED CONSTRUCTION COST

Project Summary

Engineer's Opinion of Probable Project Cost

CIPP Lining

[ X ] Conceptual          [   ] Preliminary          [   ] Final



Owner: Oakland County WRC Date: 2/23/2024

Project: Elizabeth Lake Pumping Station - Phase 2 Project No. 0105-23-0080

Work: Prepared By: AS

Reviewer: M. Kennedy

Current ENR: 13498

Item No. Item Description

Est. 

Quantity Unit Unit Price Total Cost

1 Demolition

Removal of existing valves and piping 1 LS $15,000 $15,000

2 Sitework

Crane (HVAC equipment) 5 DAY $1,500 $7,500

3 Process

Discharge Plug Valve - 12" w Actuator 2 Each $50,502 $102,000

Discharge Plug Valve - 16" w Actuator 3 Each $64,415 $194,000

Knife Gate Rehab Kits 9 Each $900 $8,100

Misc Process Piping and Fittings 1 LS $50,000 $50,000

4 Structural

Wet Well Door Replacement 1 LS $12,000 $12,000

3T Elect Hoist w/Gear Trolley 1 LS $32,000 $32,000

5 Mechanical

Drain Piping 80 LF $75 $6,000

Pipe Hangers 25 Each $150 $3,750

Gas Fired Makeup Air Units (direct fired) 3 LS $15,000 $45,000

Gas Fired Makeup Air Units (indirect fired) 1 LS $35,000 $35,000

Exhaust fan 2 LS $5,000 $10,000

Explosion Proof Exhaust fan 1 Each $10,000 $10,000

6 Electrical

Replacement of Electrical Assets and Controls 1 LS $3,000,000 $3,000,000

$3,530,350

CONTRACTUAL REQUIREMENTS

General Conditions 10% $354,000

General Requirements 5% $177,000

Contingencies 20% $707,000

TOTAL CONSTRUCTION COST: $4,768,350

PROJECT COSTS

Engineering, Project Management 45% $2,146,000

Finance and Legal 5% $239,000

Force Account 0% $0
Annual Cost Adjustment 0.0% per year $0

TOTAL: $7,153,350

Adjustment of Costs from ENR CCI to March 2026 1.05 $7,502,591

ENGINEER'S OPINION OF PROJECT COST $7,500,000

Project Summary

Engineer's Opinion of Probable Project Costs

Pump Station Piping and Valves; Electrical Equipment Replacement

[ X ] Conceptual          [   ] Preliminary          [   ] Final
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APPENDIX  F : SUBMITTAL FORM AND RESOLUTION FOR 
CWSRF PROJECT PLANNING DOCUMENT  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

APPENDIX  G : PUMP STATION ASSETS AND FISCAL 
SUSTAINABILITY PLAN  

 

 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
PLACE HOLDER FOR FISCAL SUSTAINABILITY PLAN 
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