A ARCADIS

Albany County Water Purification District

Capital Improvements Plan
Engineering Report

SPDES Nos. NY0026875 and NY0026867
EPG No. 110936

May 2024







Capital Improvements Plan Engineering Report

Contents
ACIONYMS AN ADDIEVIALIONS ...ciiiiiiiie ittt e sk et e s bbbt e e s sb et e s aabb e e e s anbe e e e s annneee s Vi
EXECULIVE SUMIMIAIY .. .uiiiiiiiiee e e e ittt e e e e e e st e e e e e e e e s steteeeeeeeaesasnteeeeeeaeeasassteaeeeeaeeseasnsteeeeeeeeesessntennneeaeesasasnsennnenaes 1
1 Project Background and HiSTOIY ... ....oi ittt e e st bt e bb e e s aabn e e e s nnnneeas 1
1.1 SHEE INTOTMIALION ...ttt e et e e e bt e e e b et e e e b b et e e anb e e e e annbeeeeennee 1
(e e T o Yo = LA o [T P RO PURR PRSP 1
(% I € 1= To Lo To [ ol ©7e ] o [o 14 To] o - T PP P PP UPPPPPP 1
1.1.3  ENVIFONMENTAlI RESOUITES ...ueiiiiiiiiiieitiiee ettt ettt ettt ettt st e e st e et e s bbb e e e s bbb e e e s bbb e e e e anbbeeeeannneeas 2
I I S o Vo Yo Yo F o] oY1 T @ 1= o [=T = U Lo o =P 2
1.1.5  ENVIrONMENTAl JUSTICE ATEAS ..oouviiiii ittt ettt ettt e s bbbt e bt e e e s bt e e e e s nbbe e e s nnnneeas 3
1.2 OWNEISNIP AN SEIVICE AT .....uiiiieiiiiii ettt ettt e bt e e s b bt e e et b e e e s s bt e e e e enbeeeesaneee 3
1.3 Existing Facilities and Present CoNditioN ..........oovvviiiiiiiiiiii et 5
I T B o P T o O o Yo = To [T TSP P PP UPPPRTPP 7
R T T B o =T To AT o] = T O PP PP PP PUPPR P 7
1.3.1.2  SECONAANY TIEAIMIENT ....eieiiiei ettt ettt e e e e s bbbt e e e e e e s anbebr et e e e e s e asnbbereeeeeeaaannnes 7
R T I B TE] T o =To3 A To ] o PSPPSR TUPPR 7
1.3.1.4  Miscellaneous IMPIOVEMENTS ...cooiiiiii it e et e e et e e e e e 7
14 Definition Of the ProBIeM . ... e 8
1.5 FINBNCTAI STALUS ..eiiiieiiiei ittt h et e s b bttt e o bbb et e e bt et e e s bbbt e e s bbb e e e s bbbeeesannaeeas 8
2 Historical Operations and PerformManCe.... ..ottt ee e 11
21 N[0T 4 8 T o =T 0 T PP P PP ET R PPPRPRN 11
2.2 SOULN PIANT .ottt e e e sttt e e e s a b et e e e ea b et e e e abb e e e e aabe e e e e anbee e e e anbaeeeenneee 13
3 Process Unit RISK SCOMMNG ANAIYSIS ..uiiiiiiiiieiitiie ettt ettt et e st e e nnbae e e e aeee 15
3.1 A PP OACK e ——————— 15
3.2 RESUILS ettt h e h et e s e bttt e o Rttt e e e R bt e e e h et e e e R b et e e e R b e e e e nba e e e e nbae e e e aneee 16
4 AREINALIVES ANAIYSIS ..eiiiiiiiiiiie ittt ettt e e ettt e e e o be et e e o bttt e e et et e e e e ke e e e e e bbe e e e anbbe e e e anbeeeeeabaeeeeans 18
4.1 North Plant MechaniCal Bar SCIrEENS .........ii it 18
411 ARErNAtiVE 1.1: INO ACTION c.eeiiiiiiiiie ettt s e e s bt e s bt e s s e e e s n e e e s nnnree s 18
4.1.2 Alternative 1.2: New Mechanical Bar SCIrEENS ......coouiii it 18
4.2 INTIUENT PUMPING ettt e ettt e e e e e sttt e e e e e e e e e e anb b b e e e e e e e e e annbbeeaeaaeas 19
4.21  ARErNAtiVE 2.1: INO ACTION .eeiiiiiiiiie ettt et e s s bt e s e e e s b e e st e e e e nanne s 20
4.2.2 Alternative 2.2: Install New INFIUENT PUMPS ..ouiiiiii et 20

www.arcadis.com

Capital Improvement Plan Engineering Report Revised 1



Capital Improvements Plan Engineering Report

4.3 GIT REMOVAI .ot e e a bt e e e e s bt e e e aa b et e e e e h b et e e e anbe e e e e anbe e e e e anbreeeennee 20
4.3.1  ARErNative 3.1: NO ACHION .ottt s e s e re e s nn e s nnreas 21
4.3.2 Alternative 3.2: Replace IN-KiNd ......coooiiiiiiiiicc e e e e e e e e e e 21
4.3.3 Alternative 3.3: InStall Head CellS .......ooiiiiiiiiiiie e 22
4.3.4 Alternative 3.4: Install Baffled Vortex Grit Chambers .........cccoiiiiiienic e 23

4.4 Primary SEHNG TaNKS ...ueeeie i e e e s s e e e e e e e s et e e e e e e e e snnsteeaeeeeeeeessanrenneeeaes 23
441 ARErNAtiVE 4.1: INO ACTION .eeiiiiitiiie ittt ettt et e sk e e e s bbb e e e s bt n e e s anbr e e e s annreeas 24
4.4.2 Alternative 4.2: Replace IN-Kind ... 24

4.5 Process AEration SYSEEIM .....ccciiiiiiiiii ettt 25
4.51  ARErNAtive 5.1: INO ACTION .eeiiiiiiiiie ettt e e sk et e e s bbb e e s bbb e e e s anbn e e e e annneeas 25
4.5.2 Alternative 5.2: Turbo Blowers and DiffUSErS ... 25

4.6 Y=ot o Yo = O = UL =] N 26
4.6.1  ARErNAtiVE B.1: INO ACTION ..eiiiiiiiiie ettt ettt e s bbb e e s bbb e e e sbb e e e e s anbbe e e e annneeas 26
4.6.2 Alternative 6.2: Spiral Scraper Collection MeChaniSmMS .......occvviiiiiiiiiiiiiie e 27

4.7 D ES] gL {=T o3 1T o o PP PP 27
474 ARErNAtiVE 7.10: INO ACTION oottt e e s b et e e s bbb e e e s bbe e e e s anbneeesnnnneeas 28

4.8 PLANT WALEE PUIMPDS L.ttt ettt e e e ekt e e ek b et e e s nb e e e e e nba e e e e nbeeeeeneee 28
4.8.1  AREIrNAtive 8.1: INO ACTION ..oeiiiiiiiiie ittt ettt e e s e e e e s s e e e s e e e nanreeas 28
4.8.2 Alternative 8.2: Replace IN-KIiNG.......cuoiiiiiiiiii e 28

4.9 SCADA SyStem and NETWOTK ......ooiiiiiiiiiiiiie ettt e e ettt e e et e e e e snbae e e e anene 29
491 ARErNative 9.1: INO ACTION .oeeiiiiiieie ittt sttt e e s et e s s e e e s e e e nanrees 29
4.9.2 Alternative 9.2: SCADA System and Fiber Optic NetWork ..., 30
4.9.3 High Voltage EIectric DISTIDULION ......oiiiiiiiiiiiiie e 31
4.9.4 ARErnative 10.1: NO ACTION ..eiiiiiieii ittt e e s e e s s e e e e s e e e e nanneees 32
4.9.5 Alternative 10.2: Upgrade High Voltage Electric Distribution System ........ccccccooviiiieeeneiiiinnne, 32

5 AIternatives ANAIYSIS SUMMIAIY ..ccoiiiiiieiiiiie ettt ettt ettt e e e sttt e e e aab et e e e aabe e e e e ssbeeeesanbbeeeeanbeeeeennnee 33
5.1 N (0T 4 8 T o =T o T OO PO PP PP PP P PPPPPRN 33
5.2 10U T o = o L PSPPSR 33

6 Capital Improvement Plan PriofitiZatioN ...t 35
6.1 (O o IR T =T TP PP PP PP PP PP PPPPRPPPPPPPPN 35
6.2 O oI O T | PP PP PRPPRPPPP 36

7 Proposed ProjeCt SChEAUIE .........oi ettt e et e e et e e e snbae e e e eneee 37

www.arcadis.com

Capital Improvement Plan Engineering Report Revised 1l



Capital Improvements Plan Engineering Report

Tables

Table 1. Population of Contributing Communities per Decennial Census Data — 2000, 2010, 2020................ 4
Table 2. Summary of North Plant SPDES Permit NYOO026875 .........cuuiiieeeiiiiiiiieeeeeeesisinineeeeeessssnnsnnneeeesessssnsnnneees 5
Table 3. Summary of South Plant SPDES Permit NYOO26867 ...........cccuiiiiiiiiiiiieieeeiiiiiieee e e e e sseieieeee e e e s sneneeeeas 6
Table 4. North Plant and South Plant Wet Weather Operating Plan Peak FIOWS ..........cccccoiiiiiiiiiiiiiinniiee e, 7
Table 5. 2023 Summary Debt Service ObligationNs .......ccviiiiiiee e e e e e s r e e e e e s nnreeeees 9
Table 6. Balance of Reserve Accounts as 0f May 2023 ...t 9
Table 7. ACWPD Projects on 2023 [UP ANNUAI LISt ...cooiiiiiiiiiiec ettt e e e e e e s ntneaeee e e e e e 10
Table 8. North Plant Historical Effluent Flow and Peaking Factors — 2018 t0 2022..........cccccoeeeeveeeeee e ee e, 11
Table 9. North Plant AA Historical Influent Loadings — 2018 t0 2022 ..........cocuiiiiiiiiiieeiiieee e 12
Table 10. North Plant Historical Influent Loading Peaking Factors — 2018 t0 2022..........ccccccueeeeiiiieeeeniiineeens 12
Table 11. North Plant Historical Average Annual Effluent Concentrations — 2018 to 2022 .................ceeee... 12
Table 12. South Plant Historical Effluent Flow and Peaking Factors - 2018 t0 2022...........ccccceeeiiieeeeniineeeenns 13
Table 13. South Plant AA Historical Influent Loadings - 2018 10 2022..........cccueiiiiiiiiieiiiiiiee et 13
Table 14. South Plant Historical Influent Loading Peaking Factors — 2018 to 2022 ..............cooeeeee e e, 14
Table 15. South Plant Historical Average Annual Effluent Concentrations .........ccccceviiiieiiiiiiee e 14
Table 16. Alternative 1.2: North Plant New Mechanical Bar SCreens ........ccooiiiiiiiiiiiii i 19
Table 17. Alternative 2.2: Influent Pumps Replace IN-KiNd.........ccooooioiiiiie e 20
Table 18. Alternative 3.2: Grit Removal Replace IN-KiNd ... 21
Table 19. Alternative 3.3: HEAU CeIIS ....coo ettt ettt e et e e e abneee e 22
Table 20. Alternative 3.4: Baffled Vortex Grit ChamBDers ... 23
Table 21. Alternative 4.2: Primary Settling Tank Replace IN-Kind ... 24
Table 22. Alternative 5.2: Install Turbo Blowers and New DiffUSers ........cccciiiiiiiiiiiiii e 26
Table 23. Alternative 6.2: Secondary Clarifiers Spiral Scraper Collection ...........ccoeoe e, 27
Table 24. Alternative 8.2: Plant Water Pumps Replace IN-Kin ... 29
Table 25. Alternative 9.2 NeW SCADA SYSTEIM ...coiiiiiiiiiiiiie ittt e et ee e s bb e e e s nbbe e e e sbbeeeesnbaeeeean 30
Table 26. Alternative 10.2: Upgrade High Voltage Electric Distribution System ..........ccccccciiiiiiiiiiiieinneennnne 32
Table 27. North Plant Summary of Recommended AITEIrNAtiVES ...t 33
Table 28. South Plant Summary of Recommended AItErNAtIVES .........cciviiiiiiciiiiieee e 34
Table 29. North Plant - 0 to 5 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars............ 35
Table 30. South Plant - 0 to 5 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars ........... 36
Table 31. North Plant - 6 to 10 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars.......... 36
www.arcadis.com

Capital Improvement Plan Engineering Report Revised v



Capital Improvements Plan Engineering Report

Table 32. South Plant - 6 to 10 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars ......... 36
Table 33. Proposed ProjeCt SCHEAUIE ......cciei it e e e e s e e e e e s annnarreeeaeeeeaanns 37
Figures

Figure 1. Overall Service Area - NOITN PIANT ... 39
Figure 2. Overall Service Area - SOUTH PIANT ... e 40
Figure 3. Site Locations - North Plant and SOUth Plant............cooiiiii e 41
Figure 4.a NYS DEC Environmental Resource Mapper — North Plant Mussel Screening Streams .............. 42
Figure 4.b NYS DEC Environmental Resource Mapper — North Plant Wetlands .........cccccccvviviinenee, 43
Figure 4.c NYS DEC Environmental Resource Mapper —South Plant Mussel Screening Streams............... 44
Figure 4.d NYS DEC Environmental Resource Mapper — South Plant Wetlands...........ccccccvviiiinn, 45
Figure 4.e NYS DEC Environmental Resource Mapper —North Plant and South Plant Natural Communities
and Rare Plants @nd ANIMAIS .. ...ooo ettt e e e bt e e ettt e e e s abe e e e e e abr e e e s anbbe e e e anbaeeeeaene 46
Figure 5. Flood Insurance Rate Map - NOIth PIANT ... a7
Figure 6. Flood Insurance Rate Map - SOULh PIANT ......c..uiiiiiiii e 48
Figure 7. NYS DEC Potential Environmental Justice Areas - North Plant and South Plant .......................... 49
Figure 8. Existing Project Site - NOrth Plant ... 50
Figure 9. Existing Project Site - SOUth Plan ... 51
Figure 10. Site Layout — Alternative 3.3 Install Head Cells — North Plant ...........ccccccccviviiiee 52
Figure 11. Site Layout — Alternative 3.3 Install Head Cells — South Plant ..........cccccoiiiiiiiieee e 53
Figure 12. Site Layout — Alternative 3.4 Install Baffled Vortex Grit Chambers — North Plant........................ 54
Figure 13. Site Layout — Alternative 3.4 Install Baffled Vortex Grit Chambers — South Plant ....................... 55
Figure 14. Site Layout — Alternative 5.2 Install Turbo Blowers and New Diffusers — North Plant ................ 56
Figure 15. Site Layout — Alternative 5.2 Install Turbo Blowers and New Diffusers — South Plant................ 57

Appendices

North Plant SPDES Permit No. NY0026875
South Plant SPDES Permit No. NY0026867
North Plant USDA NRCS Web Soil Survey
South Plant USDA NRCS Web Soil Survey
North Plant and South Plant Unit Process Risk Scores

North Plant Screenings Upgrades Preliminary Engineering Report

G M m o O W >

Opinion of Probable Cost

www.arcadis.com

Capital Improvement Plan Engineering Report Revised \



Capital Improvements Plan Engineering Report

H Engineering Report Certification

| Smart Growth Assessment Form

Acronyms and Abbreviations

AA Average annual

ACWPD Albany County Water Purification District
BFE Base flood elevation

BFP Belt filter press

BODs Biological oxygen demand

cBODs 5-day carbonaceous biological oxygen demand
BUD Beneficial use determination

cf Cubic feet

CIP Capital Improvement Plan

CRIS Cultural Resource Information System
CRRA Community Risk and Resiliency Act

CSO Combined sewer overflow

DAFT Dissolved air flotation thickener

DEC Department of Environmental Conservation
FEMA Federal Emergency Management Agency
FIRMette Flood insurance rate map

FOG Fats, oils, and grease

fps Feet per second

ft Feet

GIS Geographic information system

Gpd Gallons per day

gpm Gallons per minute

HP Horsepower

hr Hour

1&C Instrumentation and controls

IUP Intended Use Plan

MD Maximum daily

www.arcadis.com

Capital Improvement Plan Engineering Report Revised



Capital Improvements Plan Engineering Report

MGD Millions of gallons per day

mg/L Milligrams per liter

MM Maximum monthly

MW Maximum weekly

ND No Data

NHs-N Ammonia

NRCS Natural Resources Conservation Service
NYS New York State

00Ss Out of service

PEJA Potential environmental justice area

PS Primary sludge

psig Pounds per square inch gauge

SCADA Supervisory Control and Data Acquisition
SCFM Standard cubic feet per minute

SFHA Special flood hazard area

SPDES State Pollution Discharge Elimination System
TDH Total dynamic head

TKN Total Kjeldahl Nitrogen

TR-16 Guides for the Design of Wastewater Treatment Works, 2011 Edition
TS Total solids

TSS Total suspended solids

USDA United States Department of Agriculture
VFD Variable frequency drive

WAS Waste activated sludge

www.arcadis.com

Capital Improvement Plan Engineering Report Revised Vil



Capital Improvements Plan Engineering Report

Executive Summary

The Albany County Water Purification District (ACWPD) owns and operates two wastewater treatment plants, the
North Plant and the South Plant, which both discharge to the Hudson River. The Plants were both designed in
1970 and put into operation in 1974. Each Plant employs conventional activated sludge for secondary treatment.
Operational staff have been proactively maintaining equipment to their greatest extent possible at each Plant,
however, much of the liquid treatment infrastructure is original and more frequent equipment breakdown is
contributing to ongoing maintenance challenges. Furthermore, due to the age of the equipment, sourcing
replacement parts has become increasingly difficult in recent years.

As part of this project the current condition of liquid treatment train process units was evaluated, and process
units were assigned a risk score. Risk scores were then used to inform Capital Improvement Plan priority projects
over a ten-year period. For each process unit the recommended alternative, priority, and project costs in 2025
dollars are summarized in Table ES- 1. Please note that the project costs include the following markups:

e Legal, Administration and Engineering: 30%

e General Requirements and Overhead and Profit (O&P): 25%
e Construction Contingency: 30%

e Inflation: 7% per year

However, it should be noted that the high voltage electric system upgrades included a contingency of 20%.
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Table ES- 1. Summary of Recommended Alternatives

Project Cost
(2025 $ in Millions)

Unit Process Recommended Alternative Priority
North Plant  South Plant Total

Mechanical Install three new multi-rake chain driven 0to 5 Years $7.2 - $7.2
Screening mechanical bar screens.
Influent Pumps Install New Influent Pumps 6 to 10 Years $9.6 $5.6 $15.2
Grit System Install Baffled Vortex Grit Chambers 0to 5 Years $11.5 $9.0 $20.5
Primary Clarifiers Replace In-kind 0to5 Years $9.5 $8.2 $17.7
Process Aeration Install Turbo Blowers and New Diffusers 6 to 10 Years $26.9 $9.9 $36.8
Secondary Clarifiers  Install Spiral Scraper Collection Mechanisms 0to5 Years $22.3 $12.9 $35.2
Disinfection No Action - - - -
Plant Water Pumps Replace In-kind 0to5 Years $1.7 $1.7 $3.4
SCADA System Upgrade SCADA System 6 to 10 Years $5.9 $6.5 $12.4
High Voltage Upgrade High Voltage Electrical System 0to 5 Years $18.1 $8.5 $26.6
Electrical Distribution

Phase 1 Subtotal (0 to 5 Years) $70.3 $40.3 $110.6

Phase 2 Subtotal (6 to 10 Years) $42.4 $22.0 $64.4

Total $112.7 $62.3 $175.0

Capital Improvement Plan Engineering Report Revised
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1 Project Background and History

The Albany County Water Purification District (ACWPD) owns and operates two wastewater treatment plants, the
North Plant and the South Plant, which both discharge to the Hudson River. The North Plant serves a portion of
the Cities of Albany, Cohoes, and Watervliet, parts of the Towns of Colonie and Guilderland and the Villages of
Colonie, Menands and Green Island. The South Plant serves 90 percent of the City of Albany as well as the entire
Port of Albany. A map of the North Plant sewersheds from the 2011 Albany Pool CSO Long Term Control Plan is
shown in Figure 1 and the South Plant sewersheds is shown in Figure 2.

1.1 Site Information

1.1.1 Location

The North Plant is located at 1 Canal Road South in the Village of Menands on the west bank of the Hudson
River. The North Plant property boundaries are defined on the west by Canal Road South and on the East by
NYS Route 787. Based on data from the New York State (NYS) Geographic Information System (GIS)
Clearinghouse the North Plant tax parcel spans approximately 28.6 acres.

The South Plant is located at 209 Church Street in the City of Albany on the west bank of the Hudson River. The
South Plant property boundaries are defined on the south and west by railroad systems and on the east by
Church Street. There is a fuel storage and distribution facility directly north of the South Plant property which is
owned by Global Companies LLC. Based on data from the NYS GIS Clearinghouse the South Plant tax parcel
spans approximately 31.4 acres.

The site locations of the North and South Plants are shown in Figure 3.

1.1.2 Geologic Conditions

Arcadis obtained soils information from the United States Department of Agriculture Natural Resources
Conservation Service (USDA NRCS) Soil Surveys. The soil type at the North Plant is primarily classified as urban
land (65.4%) and is surrounded by areas of loamy udorthents (10.2%), dumps (9.5%), teel silt loam (7.8%), and
ponded medihemists and hydraquents (6.8%). The hydrologic soil ratings at the North Plant include Group A,
Group A/D, and Group B/D. The NRCS defines soil groups as follows:

- Group A — Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high rate
of water transmission.

- Group B - Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well drained or well drained soils that have moderately fine texture
to moderately coarse texture. These soils have a moderate rate of water transmission.

- Group C — Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or soils of moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

- Group D — Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell potential, soils that have a high-water table, soils that
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have a claypan or clay layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

- Indual hydrologic groups such as A/D and B/D the first letter is for drained areas and the second is for
undrained areas.

The South Plant property is classified as 100% urban land. Hydrologic soil data Is not available on the Web Soil
Survey for the South Plant.

The full soil reports for the North and South Plants are available in Appendix C and Appendix D.

1.1.3 Environmental Resources

According to the NYS DEC Environmental Resource Mapper, the North Plant is partially located within a state
regulated wetland check zone. A wetland check zone is defined by the NYS DEC as an area surrounding a
wetland that may also contain wetlands. It is recommended to request a more precise delineation from the NYS
DEC to determine the actual wetland boundary prior to undertaking a project within a check zone. The North Plant
also lies within an area of significant natural communities with rare plants or animals present and is in the vicinity
of mussels listed as endangered or threatened. The NYS DEC defines significant natural communities as
locations of rare or high-quality wetlands, forests, grasslands, ponds, streams, and other types of habitats,
ecosystems, and ecological areas. The North Plant discharges to the Hudson River, a Class C water body, which
then flows to a Class A waterbody below the Castleton Bridge. Based on the Cultural Resource Information
System (CRIS) online mapper the North Plant is not an archeologically sensitive area.

The South Plant also lies within an area of significant natural communities with rare plants or animals present.
The South Plant is in the vicinity of mussels listed as endangered or threatened and there are areas of freshwater
wetlands south of the Plant. Figure 4a-e show the Environmental Resource Mapper for the North and South
Plants. The South Plant also discharges to the Hudson River, a Class C water body, which then flows to a Class
A waterbody below the Castleton Bridge. Based on the CRIS online mapper the South Plant is not an
archeologically sensitive area.

1.1.4 Floodplain Considerations

Federal Emergency Management Agency (FEMA) published flood insurance studies for the Hudson River and the
flood insurance rate maps (FIRMettes) that include both the North and South Plants are available in Figure 5 and
Figure 6.

Based on the review of the FIRMette map number 36001C0211D, published by FEMA with the effective date of
March 16, 2015, the North Plant is in the 500-year floodplain. The 500-year floodplain is defined by FEMA as
areas of 0.2% annual chance flood; areas of 1% annual chance flood with average depths of less than 1 foot or
with drainage areas less than 1 square mile; and/or areas protected by levees from 1% annual chance flood.

Arcadis reviewed the New York State Flood Risk Management Guidance for Implementation of the Community
Risk and Resiliency Act, dated August 2020 (CRRA). The base flood elevation (BFE) at the North Plant is
approximately 22.0 feet, and an additional three feet of freeboard accounts for sea level projections to protect
critical equipment at elevation 25.0 feet. The first-floor elevation of the Preliminary Treatment Building (the
screens, influent pumps and grit removal systems) is 27 feet. The primary clarifiers top of concrete is at elevation
33.7 feet. The North Plant Chlorine Contact Tank top of concrete elevation is 26 feet. New electrical and control
systems will be installed above elevation 25.0 and will comply with the requirements of the CRRA.
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Based on the review of the FIRMette map number 36001C0194D published by FEMA with the effective date of
March 16, 2015, the South Plant is partially located in the 500-year floodplain and partially in the 100-year
floodplain. The 100-year floodplain is defined by FEMA as an area that will be inundated by the flood event having
a 1% chance of being equaled or exceeded in any given year. The 100-year floodplain is also referred to by
FEMA as a special flood hazard area (SFHA) or base flood.

The BFE at the South Plant is approximately 20.0 feet, and an additional three feet of freeboard required by the
CRRA is elevation 23 feet. The first-floor elevation of the Preliminary Treatment Building (that has in the screens,
influent pumps and grit removal systems) is 25.5. The primary clarifiers top of concrete is at elevation 25. The
South Plant UV disinfection system channels are at elevation is elevation 21, which is above the BFE, but does
not have the required 3 feet of freeboard for potential future sea level rise and wave action. Please note that no
improvements have been proposed for the UV system at the South Plant in ACWPD’s 10-year Capital Plan, as
the system was commissioned in 2015 and is less than 10 years old. Improvements to the South Plant UV system
in future years will comply with the requirements of the CRRA. The South Plant does not have a tide gate like
many of the CSO outfalls that the City of Albany owns and operates, and therefore if a flood did reach elevation
20, the South Plant would be entirely surcharged. New electrical and control systems will be installed above
elevation 20.0 feet and will comply with the requirements of the CRRA.

1.1.5 Environmental Justice Areas

The NYS DEC defines potential environmental justice areas (PEJAs) as U.S. Census block groups of up to 500
households each that had populations that met or exceeded at least one of the following criteria:

- Atleast 52.42% of the population in an urban area reported themselves to be members of minority
groups; or

- Atleast 26.28% of the population in a rural area reported themselves to be members of minority groups;
or

- Atleast 22.82% of the population in an urban or rural area had household incomes below the federal
poverty level.

Identifying PEJAs ensures resources such as funding opportunities and enforcement of environmental laws and
regulations are addressed fairly in disproportionally impacted communities. The North and South Plants are
located within and serve communities that have been identified by DEC as Potential Environmental Justice Areas
as shown in Figure 7.

1.2  Ownership and Service Area

The ACWPD owns and operates the North and South Plants and serves a combined population of 190,473
residents as of 2022.

The North Plant is located at 1 Canal Road South in the Village of Menands and serves a part of the Cities of
Albany, Cohoes, and Watervliet, portions of the Towns of Colonie and Guilderland and the Villages of Colonie,
Menands and Green Island. ACWPD owns and operates the interceptors that convey wastewater and combined
sewage to each Plant and each community served own and operate their respective collection systems and trunk
sewers. The North Plant primarily serves combined sewer systems from Cohoes, Watervliet and Green Island.
The North Plant also receives wastewater from Albany, Colonie and Guilderland conveyed directly to the plant via
the Patroon Creek Interceptor. Per the November 2016 report Albany County Sewer District North Plant Biosolids,
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ACWPD reported receiving fats, oils, and grease (FOG) at the North Plant. Based on data provided for FOG
received at the Scavenger Station, the FOG currently received on average is approximately 16,500 gallons per
day (gpd) at 2% total solids (TS).

The South Plant is located at 209 Church Street in the City of Albany and serves 90 percent of the City of Albany
as well as the entire Port of Albany. The South Plant primarily serves the combined sewer system from Albany.
The South Plant accepts liquid sludge from the Town of Bethlehem, which is combined with primary sludge and
waste activated sludge (WAS) in the sludge holding tanks. As of 2018, the South Plant accepts an average of
9,000 gpd at 4.2% TS from the Town of Bethlehem.

Population estimates are summarized in Table 1 below for each community served by the ACWPD. It should be
noted that the ACWPD serves a portion of the Town of Colonie and the Town of Guilderland. Table 1 shows the
total population in each community from decennial census data for the purpose of estimating change in population
over time, however ACWPD serves approximately 51% of the Town of Colonie and 15% of the Town of
Guilderland. Estimates of the actual population served by ACWPD based on data from March 2022 to February
2023 are also summarized in Table 1.

Table 1. Population of Contributing Communities per Decennial Census Data — 2000, 2010, 2020

Total Total Total Average Population
Population Population Population Percent Served by
Name (2000 (2010 (2020 Increase ACWPD
Census) Census) Census) (2022
Estimate)
City of Albany 95,150 97,740 95,430 0.1% 99,402
City of Cohoes 15,530 16,150 16,580 3.2% 17,931
City of Watervliet 10,340 10,240 9,810 -2.7% 10,363
Town of Colonie! 79,200 81,490 82,130 1.8% 42,000
Town of Guilderland? 33,520 35,260 35,740 3.1% 5,538
Village of Colonie 7,910 7,780 7,560 -2.2% 7,792
Village of Menands 3,910 3,990 3,830 -1.0% 4,490
Village of Green Island 2,290 2,620 2,880 10.8% 2,957
Total 247,850 255,270 253,960 1.2% 190,473

1 In 2022 ACWPD served an estimated population of 42,000 in the Town of Colonie based on average flow from March
2022 to February 2023 and an assumed usage of 130 gpd per person.

In 2022 ACWPD served an estimated population of 5,538 in the Town of Guilderland based on average flow from March
2022 to February 2023 and an assumed usage of 130 gpd per person.

The average percent increase in population for the individual communities and total population served by ACWPD
were calculated as the average of the increase from 2000 to 2010 and the increase from 2010 to 2020. Overall,
the total population has remained nearly stagnant, with a total average increase of 1.2%. For the purpose of this
evaluation, a conservative estimate of current loadings plus ten percent was used to evaluate the design capacity
for biological treatment, as significant population growth is not expected in the area.
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1.3 Existing Facilities and Present Condition

The North and South Plants were both designed in 1970 and put into operation in 1974, each plant employs
conventional activated sludge for secondary treatment. At both the North and South Plant incoming wastewater
passes through mechanical bar screens and is pumped to the constant velocity grit channels then flows via
gravity to primary clarifiers, aeration basins, and secondary clarifiers. The North Plant effluent is disinfected with
sodium hypochlorite in chlorine contact channels and sodium bisulfide is dosed in the effluent flume to control and
reduce chlorine residual. The South Plant uses ultraviolet (UV) disinfection to treat secondary clarifier effluent
before effluent is discharged. The solids handling process includes thickening WAS via dissolved air flotation
thickeners (DAFTS), dewatering of primary sludge (PS) and thickened WAS via belt filter presses (BFPs), then
dewatered cake is incinerated. Ash slurry from the incinerators is stored in onsite ash storage lagoons at each
Plant, which are cleaned out annually. The County has a beneficial use determination (BUD) to utilize the ash as
a landfill alternative daily cover.

The North Plant operates under State Pollution Discharge Elimination System (SPDES) permit No. NY0026875,
most recently issued on December 1, 2009. The current North Plant SPDES permit effluent limits are summarized
in Table 2, requiring seasonal disinfection from May 15t to October 31st. The entire North Plant SPDES permit
including effluent action levels and additional requirements is available in Appendix A.

Table 2. Summary of North Plant SPDES Permit NY0026875

Parameter Basis Limit Unit
Flow Monthly Average 35 MGD
25 mg/L
Monthly Average
7,300 Ibd
cBODs
40 mg/L
7-day Average
12,000 Ibd
30 mg/L
Monthly Average
8,800 Ibd
Total Suspended Solids
45 mg/L
7-day Average
13,000 Ibd
Total Settleable Solids Daily Maximum 0.3 mL/L
Monthly Average (June 1 —
TKN N 15.2 /L
as October 31) Mg
30-day geometric mean 200 No./100 mL
Coliform, Fecal
7-day geometric mean 400 No./100 mL
Total Residual Chlorine Daily Maximum 0.60 mg/L

The South Plant operates under SPDES permit No. NY0026867, most recently issued on December 1, 2009. The
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current South Plant SPDES permit is summarized in Table 3, requiring seasonal disinfection from May 1st to
October 315t. The entire South Plant SPDES permit including effluent action levels and additional requirements is

available in Appendix B.

Table 3. Summary of South Plant SPDES Permit NY0026867

Parameter Basis Limit Unit
Flow 12-Month Rolling Average 29 MGD
25 mg/L
Monthly Average
4,000 lbd
cBODs
40 mg/L
7-day Average
6,300 lbd
30 mg/L
Monthly Average
4,800 lbd
Total Suspended Solids
45 mg/L
7-day Average
7,100 lbd
Total Settleable Solids Daily Maximum 0.3 mL/L
Monthly Average (June 1 —
TKN as N 15.4 /L
as October 31) mg
30-day geometric mean 200 No0./200 mL
Coliform, Fecal
7-day geometric mean 400 No./100 mL
Total Residual Chlorine Daily Maximum 0.60 mg/L

Permit updates are expected to be issued to the North and South Plants with modifications to effluent nitrogen
limits in terms of ammonia (NHs-N) or Total Kjeldahl Nitrogen (TKN) and peak design flows as described in each
Plant’s wet weather operating plan, available in Appendix. With permit modifications yet to be established, Arcadis
assumed full nitrification to evaluate the required capacity of the activated sludge system at each Plant. The
anticipated wet weather operating plan peak design flows were also used to evaluate process unit upgrades, as
summarized in Table 4 below.

Capital Improvement Plan Engineering Report Revised



Capital Improvements Plan Engineering Report

Table 4. North Plant and South Plant Wet Weather Operating Plan Peak Flows

Treatment Process North Plant Peak Flow South Plant Peak Flow
(MGD) (MGD)
Headworks 88 45
Primary Treatment 88 45
Secondary Treatment 55 29
Disinfection 88 45
1.3.1 Plant Upgrades

Since the original plant design and construction in 1970, several processes have been upgraded.

1.31.1 Headworks

In 2003, the original mechanical bar screens at the North and South Plants were replaced with Suez Infilco
Degremont (IDI) climber screens. In March 2022, the South Plant IDI climber screens were upgraded to a chain-
driven multi-rake screen technology by Headworks International as part of the Beaver Creek Clean River Project.

The influent pumps at each plant were upgraded in 1999. At the North Plant, three of the existing influent pumps
were replaced with 283 HP Ingersoll Dresser centrifugal pumps with VFDs. Two of the original constant speed
Allis Chalmers units are remaining. At the South Plant four 150 HP Ingersoll Dresser centrifugal pumps were
installed with VFDs. Two of the original constant speed Worthington centrifugal pumps remain at the South Plant.

1.3.1.2 Secondary Treatment

In 1993, the North and South Plants’ aeration systems were upgraded. Mechanical surface aerators were
removed from three aeration tanks at each Plant and replaced with fine bubble diffusers and aeration process
piping. The three remaining tanks at the North Plant and one remaining tank at the South Plant are used as wet
weather storage. A new blower building was constructed to house two Atlas Copco single stage centrifugal
blowers to supply process air to the converted aeration tanks.

1.31.3 Disinfection

The disinfection systems at the North and South Plants were upgraded in 2014. The North Plant disinfection
systems consists of two sodium hypochlorite storage tanks with a total volume of 28,000 gallons, and two sodium
bisulfate storage tanks with a total volume of 5,500 gallons. The associated dosing systems for the North Plant
system ensure effective pathogen reduction and total residual chlorine control. The South Plant disinfection
system consists of a UV system, with redundant channels to ensure pathogen inactivation.

1.3.14 Miscellaneous Improvements

There have also been select improvements to the electrical distribution systems. Motor Control Centers (MCCs)
were upgraded at the North and South Plants in 2015. The North Plant MCC upgrades included the preliminary

Capital Improvement Plan Engineering Report Revised



Capital Improvements Plan Engineering Report

treatment building, aeration control building, blower building, return sludge pump station, solids building, grease
building, and administration building. The South Plant MCC upgrades included the preliminary treatment building,
aeration control building, return sludge pump station, sludge holding tank electric room, solids building, grease
building, and administration building.

14 Definition of the Problem

The North and South Plants were placed in operation in 1974 and need extensive upgrades due to aging
infrastructure. Much of the process equipment at each Plant is original construction; equipment breakdown is
contributing to ongoing operation and maintenance challenges and sourcing replacement parts has become
increasingly difficult in recent years. Frequent breakdown and maintenance challenges have also led to problems
with unit redundancy. For example, frequent maintenance requirements to remove grit accumulation in the
existing channels requires units to be out of service frequently, and effectively reduces the number of units
available for wet weather operations. Additionally, technologies installed in the 1970s are antiquated compared to
technologies employed today, and existing process units are past their useful life. The North and South Plants
serve a population of approximately 190,473 residents in the surrounding communities, and it is essential that the
existing infrastructure is upgraded and maintained to meet treatment standards and continue serving these
communities.

Failing infrastructure at both the North and South Plants has impacted ACWPD'’s ability to meet SPDES permit
limits and lead to non-compliance events. North Plant exceedances of TSS can be attributed to secondary
clarifiers being out of service due to mechanical equipment failures. Last year, the South Plant had issues with a
pipe failure on the suction side of the influent pumps. The repair work required influent pumps to be taken out of
service, the two remaining operable pumps could not keep up with incoming flows and created overflows. Failing
equipment is impacting the North and South Plant SPDES compliance; and is in need of replacement.

As part of this project the current condition of liquid treatment train process units was evaluated, and process
units were assigned a risk score. Risk scores were used to inform Capital Improvement Plan priority projects over
a ten-year period. Site aerials of the North and South Plants are shown in Figure 8 and Figure 9. The process
units assessed as part of this project included:

Mechanical screening

Influent pumping

Grit removal

Primary clarification

Process aeration

Secondary clarification
Disinfection

Plant water pumping

. SCADA systems

10. High voltage electric distribution

© o N A ODNE

1.5 Financial Status

ACWPD generates income directly from its eight member municipalities to compensate for expenses associated
with O&M of the Plants, as well as debt service for capital improvement projects. Bills are sent to the
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municipalities twice annually. ACWPD also generates income through the collection of scavenger waste tipping
fees and through grey water sales. Debt service obligations are shared across the member communities at fixed
percentages based on the flow allocation reserved for each community in the ACWPD charter. The O&M cost
obligations are split at a varying percentage based on actual wastewater flow received from each community over
the previous six months. The total community revenue projected for 2023 is $11,305,283, which excludes tipping
fees and grey water sales. The debt service obligations for fixed expenses and O&M obligations are divided
amongst member communities as summarized in Table 5.

Table 5. 2023 Summary Debt Service Obligations

Fixed Debt Service

Member Community O&M Obligation

Obligation
City of Albany 54.4% 62.5%
Town of Colonie 14.4% 12.8%
Village of Colonie 4.1% 2.1%
Town of Guilderland 1.7% 1.6%
Village of Menands 2.4% 2.7%
City of Watervliet 4.3% 5.2%
Village of Green Island 11.9% 3.1%
City of Cohoes 6.8% 9.9%
2023 Total Debt Service Obligation $1,034,505 $10,270,778

As of May 2023, the ACWPD has reserve balance accounts as summarized in Table 6.

Table 6. Balance of Reserve Accounts as of May 2023

Reserve Account Balance as of May 2023
Unreserved Fund Balance $6,775,410

Debt Reserve $1,049,895
Capital Reserve $217,425

Repair Reserve $228,340
Retirement Reserve $252,350

ACWPD has two projects on the intended use Plan (IUP) annual list for 2023 as summarized in Table 7.
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Table 7. ACWPD Projects on 2023 IUP Annual List

Project Number Total Cost IUP Amount  Total Score IUP Description

Planning, design, and construction
of sludge processing upgrades for
the North and South Plants to
protect the Hudson River.

C4-5419-06-00 $51,837,000 $51,837,000 68

Planning, design, and construction

C4-5419-07-00 $5,947,000 $5,947,000 43 of screening upgrades to protect
the Hudson River.
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2 Historical Operations and Performance

A review of historical data was completed by Arcadis to evaluate historical operations and performance at the
North and South Plants. Data for each Plant from January 2018 to December 2022 is summarized for influent and
effluent quality, primary clarifier performance, and biological treatment parameters.

Observed historical influent concentrations were evaluated via statistical analyses to remove outliers by assuming
a log-normal distribution and removing data points where concentrations were greater than or less than two or
three standard deviations of the mean. Average concentrations and yearly average loadings were calculated
based on data within two standard deviations of the mean. Maximum monthly (MM), maximum weekly (MW), and
maximum daily (MD) loadings were calculated based on data within three standard deviations of the mean. The
MD values are the maximum from the set of all daily data points. The MM and MW values are the maximum from
a 30-day moving average and 7-day moving average of the data, respectively.

2.1 North Plant

Historical influent flows have been estimated by use of the effluent flow metering at the North Plant, assuming
flow out of the Plant is equal to flow into the Plant. Effluent flows and peaking factors for the North Plant are
shown in Table 8.

Table 8. North Plant Historical Effluent Flow and Peaking Factors — 2018 to 2022

Year Average Effluent Flow, MGD Peaking Factors

AA MM MW MD MM MW MD
2018 22.1 27.6 33.6 49.3 1.2 15 2.2
2019 22.7 26.9 33.7 69.8 1.2 15 3.1
2020 19.4 24.8 29.7 59.4 1.3 15 3.1
2021 20.2 24.9 32.3 53.4 1.2 1.6 2.6
2022 20.1 33.7 38.5 62.6 1.7 1.9 3.1
Average 20.9 27.6 33.6 58.9 1.3 1.6 2.8

Influent loads and peaking factors for the North Plant are shown in Table 9 and Table 10 for 5-day biological
oxygen demand (BODs), total suspended solids (TSS), ammonia (NHs-N), and Total Kjeldahl Nitrogen (TKN).
Influent TKN data was not available for 2022.

11
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Table 9. North Plant AA Historical Influent Loadings — 2018 to 2022

Year AA Influent Load, Ibd
BODs TSS NH3-N TKN
2018 34,839 58,776 2,235 5,265
2019 35,004 54,886 2,288 5,214
2020 29,809 39,353 2,590 5,712
2021 28,756 39,691 2,790 4,876
2022 30,451 46,289 2,378 ND
Average 31,772 47,799 2,456 5,267
Table 10. North Plant Historical Influent Loading Peaking Factors — 2018 to 2022
Parameter Average Loading PF (2018 — 2022)
MM MW MD
BODs 1.5 1.9 4.1
TSS 1.7 24 5.7
NHs-N 13 1.6 2.2
TKN 1.3 14 23

Effluent concentrations are summarized in Table 11. As shown, effluent concentrations have consistently been
below SPDES Permit limits for the North Plant. The TSS data shown in Table 11 is in compliance, however the

variation in TSS can be attributed to the Secondary Clarifier No. 6 being out of service. Since the infrastructure is

past its useful life, equipment failures are recurring, and excess maintenance requires secondary clarifiers to be
offline for extended periods of time that could be contributing to variations in effluent quality.

Table 11. North Plant Historical Average Annual Effluent Concentrations — 2018 to 2022

Year AA Effluent Concentrations, mg/L

BODs TSS NH3z-N TKN
2018 3.9 6.9 2.7 4.2
2019 4.0 6.6 3.6 5.0
2020 3.9 8.4 ND 3.6
2021 4.9 10.2 ND 5.4
2022 6.3 10.8 ND 6.2
Average 4.6 8.6 3.1 4.9
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2.2 South Plant

Historical influent flows have been estimated by use of the effluent flow metering at the South Plant, assuming
flow out of the Plant is equal to flow into the Plant. As part of the mechanical bar screen upgrade an influent
control structure was designed to include a flow meter and modulating flow control gate in an existing manhole
upstream of the preliminary treatment building. Effluent flows and peaking factors for the South Plant are shown in
Table 12.

Table 12. South Plant Historical Effluent Flow and Peaking Factors - 2018 to 2022

Year Average Effluent Flow, MGD Peaking Factors

AA MM MW MD MM MW MD
2018 23.4 29.5 33.1 39.1 1.3 1.4 1.7
2019 23.3 27.4 33.9 38.9 1.2 1.5 1.7
2020 20.3 27.4 30.3 40.3 1.3 15 2.0
2021 22.3 27.8 33.1 38.8 1.2 1.5 1.7
2022 20.3 25.9 30.3 40.3 1.3 15 2.0
Average 21.9 27.6 32.1 39.5 1.3 1.5 1.8

Influent loads and peaking factors for the South Plant are shown in Table 13 and Table 14 for BODs, TSS and
NHs-N. There is no NHs-N data available in 2018 or 2019 and influent TKN data was not available for the South
Plant.

Table 13. South Plant AA Historical Influent Loadings - 2018 to 2022

Year AA Influent Load, Ibd

BODs TSS NHs-N
2018 14,428 23,401 ND
2019 13,812 21,204 ND
2020 11,545 17,800 1,234
2021 13,055 18,439 1,387
2022 13,817 16,705 1,156

Average 13,331 19,510 1,259

13
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Table 14. South Plant Historical Influent Loading Peaking Factors — 2018 to 2022

Parameter Average Loading PF (2018 — 2022)
MM MW MD
BODs 14 1.7 3.3
TSS 1.4 1.9 4.1
NH3-N 1.2 1.3 1.3

Effluent concentrations are summarized in Table 15. As shown, effluent concentrations have consistently been
below SPDES Permit limits for the South Plant.

Table 15. South Plant Historical Average Annual Effluent Concentrations

Year AA Effluent Concentrations, mg/L

BODs TSS NHs-N TKN
2018 2.7 5.7 ND 15
2019 2.8 5.6 ND 1.9
2020 3.6 8.0 1.3 15
2021 3.6 8.8 1.0 1.3
2022 34 8.3 1.0 1.2

Average 3.2 7.3 11 1.5
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3 Process Unit Risk Scoring Analysis

Arcadis developed risk scores for each of the process units included in the liquid treatment train study. The risk
scores were used to prioritize project upgrades and to determine an estimated timeline to complete the process
unit upgrades.

3.1 Approach

The risk scores are comprised of three components: (1) condition score, (2) criticality score, and (3) redundancy
factor. Condition and criticality scores are on a scale of one to five, where one represents an excellent score and
five represents a poor score. A score of one, or excellent was only assigned in rare circumstances that the
process unit was in exceptional condition.

The condition score for each unit process includes unique scores for physical condition and performance
condition. The physical condition score was determined based on visual inspection of each unit process during
site visits conducted in December 2022. Physical condition accounts for condition of mechanical equipment,
instrumentation and controls (1&C), and electrical components. In calculating the overall physical condition score
mechanical condition score was weighted at 60% while 1&C and electrical were weighted at 20% each. Since
upgrades to any mechanical component will likely include 1&C and electrical upgrades to that process as needed,
the physical condition score was more heavily based on the mechanical equipment to provide greater variability in
scoring between each process unit. Structural condition scores were uniformly good across most process units;
therefore, the structural component was excluded from the final condition score. Performance scores for each
process were calculated as the average of individual scores (one to five) assigned for the following:

e existing capacity,

e regulatory compliance,

o reliability of process equipment,

e operations and maintenance issues,

¢ and obsolescence of existing equipment.

The existing capacity of the plant process units was evaluated based on the most conservative guidelines from
Recommended Standards for Wastewater Facilities, 2014 Edition (10 States Standards) or Guides for the Design
of Wastewater Treatment Works, 2011 Edition (TR-16). The overall condition score was defined as the maximum
score between physical condition and performance to show the most conservative final risk score.

In the scope of capital improvements planning, criticality was broadly defined as the plant-wide consequence
should one unit process fail. The criticality scores for each unit process were calculated as the weighted average
scores for the following subcategories:

e Operations and maintenance — 20%
e Safety of plant staff — 30%

¢ Regulatory compliance — 30%

e Level of service — 10%

e Backup unit — 10%

15
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Weights for the criticality scores were developed with ACWPD based on the County's priority when process units
fail. As a result, safety of Plant staff and regulatory compliance were assigned the highest weights as these are
perceived as the highest priority. It should be noted that backup units are not required for many of the unit
processes that were evaluated. However, since backup units are included in the asset management framework, it
is included as part of the criticality score but assigned a relatively low weight compared to the other criticality
weighted scores.

The redundancy factor was calculated using Equation 1 to account for the quantity of units required to meet
permitted capacity at each plant compared with the number of operational units that are installed at each plant.
The redundancy factor calculation uses total operational units; however, there are processes at the North Plant
and South Plant that have nonoperation units, so the total operational units was used to calculate redundancy
factors which more accurately reflects the existing redundancy for each process during the time the condition
assessments were completed in December 2022. Considering much of the equipment is antiquated and
replacement parts are difficult to source if a unit was installed but in need of repairs it was not considered as an
available redundant unit.

i .operational-no.needed
Equation 1 redundancy factor = 1 — =2 p no.neede

no.operational

The final risk scores were calculated using Equation 2, accounting for the maximum condition score, the criticality
score, and the redundancy factor. Based on Equation 1, the redundancy factor will reduce the overall risk score
is redundant units are available. The risk score as defined in Equation 2 was used to prioritize upgrades for the
unit processes at each plant.

Equation 2 risk score = maximum condition score X criticality score X redundancy factor

3.2 Results

The risk scores are tabulated in Appendix E of this report for the North and South Plants. The final risk scores
were color coded in green, yellow, and red to indicate project prioritization. Scores from zero to 10 are green to
represent low priority projects and can be pursued at a later date (6 to 10 years) from the date of the CIP. Scores
from 10 to 15 are yellow to represent intermediate priority projects and should be pursed within the next 5 years.
Any process unit with a risk score higher than 15 is red and should be pursed in the next two years. The
Supervisory Control and Data Acquisition (SCADA) system received a high risk score at both plants due to age of
equipment and poor condition and criticality scores, however is not included in the priority project list below.
SCADA upgrades are recommended to be coupled with the process aeration system upgrades during year six to
10; when more complex dissolved oxygen (DO) probes and integrated controls will be implemented.

Based on the results, the North Plant priority process units to upgrade include:

e grit removal system
e plant water pumps, and
¢ high voltage electric distribution system.

The North Plant grit removal system uses antiquated technology and is past its useful life. Due to poor grit
removal, there are significant operation and maintenance concerns with grit accumulation resulting in substantial
labor to manually clean out the grit channels, which is compounded by grit carry over into the primary clarifiers
during wet weather events. The combination of relatively poor scores for physical condition, performance, and
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criticality resulted in a high risk score for grit removal. The North Plant plant water pumps also show significant
wear due to age of the equipment. In addition, two plant water pumps were not operational during the site visits in
December 2022. This resulted in a high redundancy factor and further elevated risk score for the plant water
pumps since the solids handling incineration process is dependent on the operation of this process unit. The high
voltage electric distribution system has been in place from the original plant construction in the early 1970’s, with
minor improvements over the years. The existing equipment does not meet current standards, therefore was
assigned a high condition score. A reliable power supply is essential for operations and resulted in high criticality
scores for this process units.

Based on the results, the South Plant priority process units to upgrade include:

e gritremoval and
¢ high voltage electric distribution system.

The South Plant grit removal system also uses antiquated technology and is past its useful life. There are
performance concerns with significant grit accumulation occurring in the existing channels during wet weather
events. The combination of relatively poor scores for physical condition, performance, and criticality resulted in a
high risk score for grit removal. Similar to the North Plant, the high voltage electric distribution system had a poor
risk score because both systems remain in place from the original plant construction in the early 1970s. The
equipment does not meet current standards and are essential for optimal plant operation, which resulted in high
condition and criticality scores. A reliable power supply is essential for plant operations and resulted in a high
criticality score for the high voltage distribution system.
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4 Alternatives Analysis

Alternatives were evaluated for the process units that were included in the condition assessments and risk
scoring, excluding the South Plant mechanical bar screens. Since the South Plant mechanical bar screens were
replaced in March 2022 this process unit is not recommended for capital improvements in the near term

4.1 North Plant Mechanical Bar Screens

The existing mechanical bar screens at the North Plant are single-rake climber screens manufactured by Infilco-
Degremont. Two of the mechanical bar screens were installed in 2003 with the third installed in 2011. The existing
bar screens have long rake cycle times caused by the significant travel distance to rake screenings from the
basement to the loadout conveyer. Long rake cycle times are compounded by the fact that each climber screen
only has one rake head to remove screenings from the channel. The combination of long rake cycle times and
single-rake climbers results in significant blinding of the screens particularly during wet weather events. Currently,
the screens are operated in manual mode since the level sensors are non-operational. The 1-inch spacing of the
existing bars allows for screenings and debris to pass through the bar clear spacing, impacting plant performance
in downstream processes. Upgrade alternatives for the North Plant mechanical screens were evaluated as part of
a preliminary engineering report (North Plant Screenings Upgrades Preliminary Engineering Report) completed by
Arcadis in June 2022, attached in Appendix F.

411 Alternative 1.1: No Action

Alternative 1.1 includes taking no action and leaving the existing mechanical bar screens in service at the North
Plant. There are no costs associated with this alternative.

4.1.2 Alternative 1.2: New Mechanical Bar Screens

Alternative 1.2 includes replacing the existing climber screens with chain and sprocket multi-rake bar screens that
have multiple rake heads to remove screenings more frequently. The chain and sprocket bar screen technology
will continue to provide constant contact between the rake head and the bar screen for effective screenings
removal in deep channels. This upgrade includes the removal of the existing IDI climber screens and installation
of new multi-rake chain driven mechanical bar screens, a new screenings conveyor, and diverter gate to send
screenings to standby/duty screw washer compactors, required building modifications, and instrumentation and
controls. Design parameters and cost to upgrade the bar screens are presented in Table 16. The cost estimated
is sourced from the North Plant Screenings Upgrades Preliminary Engineering Report and escalated to 2025
dollars with an annual escalation factor of 7%. The screenings alternatives analysis is discussed in detail in the
North Plant Screenings Upgrades Preliminary Engineering Report, attached in Appendix F.
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Table 16. Alternative 1.2: North Plant New Mechanical Bar Screens

Parameter North Plant
Bar Screen Qty 3
Approach Velocity at Average Flow, fps 1.3

Bar Clear Opening 3/8”
Minimum Screen Motor HP 3
Conveyor Length, ft 60
Conveyor Width, ft 2
Minimum Conveyor Drive HP 3
Diverter Gate Size (WxH) 40” x 60”
Screw Compactor Loading, cf/hr 100
Screw Compactor Motor HP 5
Total Cost (2025 Dollars) $7,160,000

4.2

There are five existing influent pumps at the North Plant. Three of the pumps were manufactured by Ingersoll
Dresser and each have a rated flow of 17,000 gpm at 55.5 ft TDH. The other two units were manufactured by Allis
Chalmers, and each have a rated flow of 15,300 gpm at 53 ft TDH. The three Ingersoll Dresser units operate on
variable frequency drives (VFDs), based on wet well level; while the Allis Chalmers units are constant speed and
operated on an as needed basis.

Influent Pumping

The South Plant has six existing influent pumps. Four of the units were manufactured by Ingersoll Dresser and
each have a rated flow of 9,400 gpm at 45.5 ft TDH. The other two units were manufactured by Worthington, and
each have a rated flow of 6,900 gpm at 45 ft TDH. The four Ingersoll Dresser units operate on variable frequency
drives (VFDs) based on wet well level, while the Worthington units are constant speed and operated on an as
needed basis.

The pumps are monitored and controlled by a Cold-Standby Programmable Logic Controller (PLC). The level in
the wet well is measure by redundant bubbler systems. Each bubbler system has redundant compressors, and
the pressure transmitter is commercial grade.

The existing influent pumps are past their useful life and have antiquated controls. Multiple pumps at both plants
had observed leaking, impeller issues, peeling paint, corrosion, and damage to steel supports. Influent piping
issues at the South Plant have required multiple pumps to be out of service, resulting in overflows. To minimize
downtown due to maintenance South Plant influent pumps are on a maintenance schedule to have motors
rewound and impellers replaced before an equipment failure results in loss of service.
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421 Alternative 2.1: No Action

Alternative No. 2.1 includes taking no action and leaving the existing influent pumps in service at the North and
South Plants. There are no costs associated with this alternative.

4.2.2 Alternative 2.2: Install New Influent Pumps

Alternative No. 2.2 includes the installation of five new centrifugal end suction influent pumps at each Plant, with
design parameters as shown in Table 17. At each Plant, the influent pumps will have the same capacity, and all
operate on VFD. The new influent pumps were sized to meet the anticipated SPDES permit peak flow limits of 88
MGD for the North Plant headworks and 45 MGD for the South Plant headworks; with one unit out of service.
With five total units proposed for each Plant, there is space to install an additional sixth pump in the future should
flow or redundancy requirements change. The control system will include true redundancy and the pressure
transmitter on the bubbler system will be industrial grade with all appropriate certifications.

The opinion of probable cost for this alternative included demolition of existing pumps, VFDs and concrete pads;
new centrifugal end suction pumps, new VFDs, new concrete pads, new discharge piping and plug valves,
electrical, and instrumentation and controls.

Table 17. Alternative 2.2: Influent Pumps Replace In-kind

Parameter North Plant South Plant
Pump Qty 5 (N+1) 5 (N+1)

Pump Design Point 15,300 gpm @ 55 ft TDH 7,800 gpm @ 46 ft TDH
Rated HP 268 125

Total Flow, MGD (1 OOS) 88 45

Total Project Cost (2025 Dollars) $9,550,000 $5,610,000

4.3 Grit Removal

The existing grit removal systems at the North and South Plants consist of rectangular constant velocity grit
channels with chain-and-bucket grit collectors, bucket elevators, and a screw conveyor that conveys grit to a
dumpster in the loading bay to be hauled off-site. Wastewater is pumped to the grit influent chamber via the
influent pumps, grit is distributed into five (5) 8-foot-deep channels at North Plant, but only 4 are operable; and
three (3) 8.5-foot-deep channels at the South Plant. The grit collectors are currently operated on a local timer and
the grit system is not integrated with the Plant SCADA network. The grit conveyors are in a Class 1 Division 1
classified room, but the control system and electrical installation is not classified. The grit conveyors do not have
any personnel safety measures as required by OSHA. They do not have equipment protection instrumentation
and the housing is fully corroded.

Both the North and South Plants experience significant grit accumulation, especially during wet weather events.
With the existing equipment, plant staff must routinely drain a grit tank and manually remove grit buildup in the
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bottom of the channel via shovel and buckets. This is a very labor-intensive process requiring multiple staff to be
directed away from other duties onsite. During wet weather events, the North Plant experiences excessive carry-
over of grit into the primary clarifiers. This issue is amplified when screens are blinded, and screenings carry over
into grit occurs, reducing the grit removal efficiency in the grit channels. Carry-over of grit to downstream unit
processes decreases the treatment efficiency and increases maintenance to clean out the downstream tanks and
to maintain the mechanical equipment exposed to grit.

The existing grit removal systems are at the end of their useful life and the grit removal technology is antiquated
compared to conventional grit systems. There is also observable surface damage to the existing concrete
channels due to age and wear. The existing technology targets removal of particle size greater than or equal to
approximately 250 microns; whereas current day conventional technologies target particle size removal of 100
microns and greater at peak flow. Converting to a new conventional grit removal system would reduce grit
accumulation in the grit channels and primary clarifiers during wet weather events and significantly reduce labor-
intensive maintenance.

4.3.1 Alternative 3.1: No Action

Alternative No. 3.1 includes taking no action and leaving the existing grit removal system in service at the North
and South Plants. There are no costs associated with this alternative.

4.3.2 Alternative 3.2: Replace In-kind

Alternative No. 3.2 includes replacing all existing mechanical equipment in-kind, new instrumentation and control
system, and completing repairs to the existing concrete tanks as needed. The design parameters and cost
estimate for Alternative 3.2 are shown in Table 18.

The cost estimate for this alternative included demolition of all existing mechanical equipment that is to be
replaced, new chain-and-bucket grit collectors, bucket elevators, a new grit screw conveyor, stainless steel slide
gates at the influent of each grit channel, surface and structural concrete repairs for the existing grit channels, and
new instrumentation and controls. The new control system will include all the provisions to be integrated with the
Plant SCADA system.

Table 18. Alternative 3.2: Grit Removal Replace In-kind

Parameter North Plant South Plant
Grit Channel Qty 5 3
Peak Flow though Headworks, MGD 88 45
Grit Collector Drive HP 1 1
Conveyor Drive HP 1 1
Total Cost (2025 Dollars) $7,860,000 $4,170,000

While this is the least costly alternative to upgrade the grit removal system, it must be noted that chain-and-bucket
grit removal systems are an inefficient grit removal technology relative to modern day grit removal technology,

21

Capital Improvement Plan Engineering Report Revised



Capital Improvements Plan Engineering Report

including head cells and vortex channels. Replacement in-kind may continue to result in grit accumulation in the
grit removal channels and grit carry over into downstream processes during wet weather.

4.3.3 Alternative 3.3: Install Head Cells

Alternative No. 3.3 includes the construction of new head cells to be used for grit removal. The existing grit
channels are 8 ft deep at the North Plant and 8.5 ft deep at the South Plant. The proposed head cell design
requires tank depths of 18.8 ft deep at the North Plant and 16.3 ft deep at the South Plant. The existing grit
channels at the North Plant and South Plant are built directly above the influent pump rooms so it is not feasible to
increase the depth of the existing grit channels due to the underlying construction. Therefore, the head cell tanks
would need to be constructed adjacent to the existing preliminary treatment buildings and connected to existing
infrastructure upstream and downstream.

The proposed locations for the head cell system at each plant are shown in Figure 10 and Figure 11. In this
alternative the existing influent pump discharge headers for each pump would be replaced with one combined
discharge header to control flow distribution to the head cells. The discharge header would be routed outside the
existing preliminary treatment building to the new head cell system. Grit removed by the head cells would be
pumped from the head cell sumps to new grit washer units. Dewatered grit would then be hauled off site. Effluent
from the head cells flows over weirs to a combined effluent channel, which would be tied into the existing primary
clarifier influent channel.

Hydro International provided head cell quotes as summarized in Table 19. With the proposed system, all units
would be in service during peak flows of 88 MGD at the North Plant and 45 MGD at the South Plant.

Table 19. Alternative 3.3: Head Cells

Parameter North Plant South Plant
Head Cell Quantity 3 2
Treatment Capacity, MGD 88 45
Head Cell Diameter 12-foot 12-foot
Trays per Head Cell 10 8

Grit Pumps 3 2

Grit Washer Units 3 2
Total Cost (2025 Dollars) $15,420,000 $10,510,000

The cost estimate for this alternative includes excavation and construction of new concrete head cell tanks,
influent channels and effluent channels, head cell tray assemblies, grit pumps and washers, electrical,
instrumentation and controls, and bypass pumping. The new control system will include all the provisions to be
integrated with the Plant SCADA system.

22

Capital Improvement Plan Engineering Report Revised



Capital Improvements Plan Engineering Report

4.3.4 Alternative 3.4: Install Baffled Vortex Grit Chambers

Alternative No. 3.4 includes the construction of new baffled vortex grit chambers to be used for grit removal. The
existing grit channels are 8 ft deep at the North Plant and 8.5 ft deep at the South Plant. The proposed baffled
vortex grit chamber design requires a grit chamber tank depth of 19.5 ft deep at the North Plant and 16.2 ft deep
at the South Plant. It is not feasible to increase the depth of the existing grit channels due to underlying
construction, therefore the baffled vortex grit chamber tanks would need to be constructed adjacent to the existing
preliminary treatment buildings and connected to existing infrastructure upstream and downstream.

The proposed locations for the baffled vortex grit chamber system at each plant are shown in Figure 12 and
Figure 13. In this alternative the existing influent pump discharge headers for each pump would be replaced with
one combined discharge header to control flow distribution to the grit chambers. The discharge header would be
routed outside the existing preliminary treatment building to the new baffled vortex grit chamber system. Grit
removed by the vortex chambers was pumped from each tank sump to new grit washing units. Dewatered grit
was assumed to be hauled off site as per current operations. Effluent from the baffled vortex grit chambers flows
into a combined effluent channel, which would be tied into the existing primary clarifier influent channel.

Smith and Loveless provided quotes for baffled vortex grit chamber equipment as summarized in Table 20. The
proposed system, assumes all units are in service during peak flows of 88 MGD at the North Plant and 45 MGD at
the South Plant.

Table 20. Alternative 3.4: Baffled Vortex Grit Chambers

Parameter North Plant South Plant
Vortex Grit Chamber Qty 2 2
Treatment Capacity, MGD 88 45
Grit Chamber Diameter, ft 20 18
Grit Pump Qty 2 2
Grit Washer Qty 2 2
Total Cost (2025 Dollars) $11,480,000 $8,960,000

The cost estimate for this alternative includes excavation and construction of new concrete tanks, influent
channels and effluent channels, grit chamber mechanisms, grit pumps and washing units, electrical,
instrumentation and controls, and bypass pumping. The new control system will include all the provisions to be
integrated with the Plant SCADA system.

44  Primary Settling Tanks

The existing primary settling tanks were installed as part of the original construction in the early 1970s. Primary
influent enters the existing tanks through feed gates and settled solids are removed with chain-and-flight
collection mechanisms. Primary effluent flows over effluent weirs to a common primary effluent channel and is
conveyed to the aeration tanks. The skimmers are manual and required operators to turn them throughout the
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day. The collectors are controlled from the Motor Control Center (MCC) and there is not remote monitoring. There
are four plunger style primary sludge pumps at both North and South Plants and convey primary based on a
timer.

The existing primary clarifier mechanical equipment is not level within the tanks, specifically regarding the chains
and flights. There are also issues with tipping troughs and the skimming operations are not robust. Mechanical
deficiencies coupled with staff shortages results in ineffective primary treatment. There is significant grease build
up especially at the North Plant primary clarifiers.

441 Alternative 4.1: No Action

Alternative No. 4.1 includes taking no action and leaving the existing primary settling tanks in service at the North
and South Plants. There are no costs associated with this alternative.

4.4.2 Alternative 4.2: Replace In-kind

Alternative No. 4.2 includes replacing all existing mechanical equipment in-kind and completing repairs to the
existing concrete tanks as needed. The design parameters and cost estimate for Alternative 4.2 are shown in
Table 21.

The cost estimate for this alternative included demolition of all existing mechanical equipment that is to be
replaced, new chain-and-flight collection mechanisms and drives, stainless steel slide gates at the influent of each
primary settling tank, new effluent weirs, surface and structural concrete repairs for the existing primary settling
tanks, electrical equipment, and new instrumentation and controls. The new control system will include all the
provisions to be integrated with the Plant SCADA system.

Table 21. Alternative 4.2: Primary Settling Tank Replace In-kind

Parameter North Plant South Plant
Tank Qty 4 4
Tank Size (LxW) 200'x40’° 130°'x3%3
Feed Gate Qty 16 16
Feed Gate Size (LxW) 24"x24” 15"x15”
Effluent Weirs LF 880 720
Effluent Weirs Size (LxW) 7-4” x 9" 9-4"x 9"
Peak SOR, gpd/ft? 2,290 2,440
Drive HP 1/2 1/2
Plunger Pump Qty 4 4

Total Cost (2025 Dollars) $9,530,000 $8,180,000
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4.5 Process Aeration System

The North Plant has three aeration tanks with diffused air while the other three tanks are mainly used for wet
weather storage. Similarly, the South Plant has three aeration tanks with diffused air and one tank that is used for
wet weather storage.

At North plant one of the three aeration tanks with diffused air has luminescent Dissolved oxygen (LDO) sensors
that are in good condition. Air valves do not have motorized actuators, so air flow control is manual. Primary flow
into each aeration tank is measure at a Parshall flumes which use ultrasonic level units that are passed the useful
life. The thermal mass air flow meters are in poor condition. At South plant there is no LDO monitoring and there
are no air flow control valves.

Blowers at both plants are not integrated into the SCADA system. Each blower is controlled by an Allen Bradley
SLC 5/05 PLC which most of its parts are already discontinued or the end of life is on March 31, 2014.

The aeration systems were designed for a monthly average TKN limit of 15.2 mg/L at the North Plant and 15.4
mg/L at the South Plant. Arcadis evaluated the capacity of the existing activated sludge system to meet the
anticipated future SPDES permit modifications. The future process air demand was evaluated assuming full
nitrification through the summer with an effluent NHs-N concentration of 9 mg/L to account for the anticipated
changes to the SPDES permits at each Plant.

451 Alternative 5.1: No Action

Alternative No. 5.1 includes taking no action and leaving the existing blowers and diffusers in service at the North
and South Plants. There are no costs associated with this alternative.

4.5.2 Alternative 5.2: Turbo Blowers and Diffusers

This alternative includes the installation of three new turbo blowers at the North and South Plants, installation of
new fine bubble diffusers, air distribution piping and manifolds, new electrically actuated stainless-steel step-feed
gates, and automated DO controls.

To size new turbo blowers process air demand was calculated for the North and South Plants under the following
assumptions:

- BOD oxidation only in the winter (9.2°C)

- BOD oxidation and full nitrification in the summer (24°C)

- Historical average influent concentrations and flow and load peaking factors were used for the North Plant
and South Plant.

- The North Plant design condition used a MM flow of 35 MGD, corresponding to the existing SPDES
permit flow.

- The South Plant design condition was current condition loadings plus ten percent at 30.4 MGD.

The new blowers at the South Plant are expected to fit in the existing blower building to meet N+1 redundancy.
However, the North Plant will need a new blower building to accommodate the additional unit, which is required to
maintain N+1 redundancy. Proposed site locations for the new process air blowers are shown in Figure 14 for the
North Plant and Figure 15 for the South Plant.
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For this alternative one additional aeration tank at the North Plant will need to be converted to diffused air to allow
operational flexibility and ensure future permit limits can be met year-round. Under this alternative the North Plant
has four operational aeration tanks, and the South Plant maintains three operational aeration tanks. New diffusers
will be installed in the existing and newly converted tanks as the existing diffusers are reaching the end of their
useful life. The design criteria and opinion of probable cost are presented in Table 22.

Table 22. Alternative 5.2: Install Turbo Blowers and New Diffusers

Parameter North Plant South Plant
Aeration Tank Qty 4 3
Blower Qty 3 3

Rated HP 400 300
SCFM (current min. day - design MW) 5,100 — 41,600 1,238 — 13,215
Discharge Pressure, psig 6.4-7.4 7.1-8.1
Step-feed Gate Qty 18 8
Step-feed Gate Size (LxW) 48” x 48” 36" x 36”
New Blower Building (LxW) 40'x30° -

Total Cost (2025 Dollars) $26,920,000 $9,850,000

4.6  Secondary Clarifiers

The existing secondary clarifiers are center feed concrete tanks with perimeter weirs and baffles that were
installed as part of the original construction in the early 1970s. There are six 110-foot diameter secondary
clarifiers at the North Plant and four 100-foot diameter secondary clarifiers at the South Plant each equipped with
1 HP drives each. At each plant, mixed liquor flows by gravity from the aeration tanks to a common secondary
clarifier influent channel. This channel is equipped with coarse bubble diffusers and aeration is provided by three
Hoffman centrifugal blowers to maintain mixing in the channel. Secondary effluent flows by gravity from the
effluent chamber of each clarifier to a common pipe that conveys the flow to disinfection. Settled secondary
sludge is collected via draft tube collection mechanisms and returned to the head of the Plant or wasted. The
existing secondary clarifier technology is antiquated and does not have modern scum and sludge collection and is
past its useful life. Collector drives have torque protection, but they are not monitored by the Plant SCADA
system. During the December 5, 2022 site visit, Clarifier No. 6 perimeter weir and effluent channel separated from
the concrete tank wall and was inoperable for a period of months. Tanks are routinely out of service and affect
ability to maintain permit compliance.

4.6.1 Alternative 6.1: No Action

Alternative No. 6.1 includes taking no action and leaving the existing secondary clarifiers in service at the North
and South Plants. There are no costs associated with this alternative.
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4.6.2 Alternative 6.2: Spiral Scraper Collection Mechanisms

This alternative includes replacing all mechanical equipment associated with the secondary clarifiers and
secondary clarifier influent channels, completing concrete repairs as needed, and replacing the existing draft tube
collection mechanisms with spiral scraper type mechanisms. The design criteria and cost are presented in Table
23.

The cost estimate for this alternative includes demolition of existing mechanical equipment, new spiral scraper
collection mechanisms, clarifier drives, stainless steel weirs and baffles, stainless steel slide gates in the RAS
chamber of each clarifier, stainless steel slide gates in the effluent chamber of each clarifier, and concrete repairs
as needed. Equipment associated with the clarifier influent channels includes new blowers, coarse bubble
diffusers, stainless steel slide gates at the influent to each clarifier, and concrete repairs as needed. Costs for
electrical work, instrumentation and controls is also included.

Table 23. Alternative 6.2: Secondary Clarifiers Spiral Scraper Collection

Parameter North Plant South Plant
Clarifier Qty 6 4
Clarifier Diameter, ft 110 100
Peak SOR, gpd/ft? 970 1,020
Drive HP 1 1
Influent Gate Qty 6 4
Influent Gate Size (LxW) 36" x 36” 30" x 30”
Effluent Gate Qty 6 4
Effluent Gate Size (LxW) 30" x 30” 24" x 24”
RAS Gate Qty 6 4

RAS Gate Size (LxW) 18" x 18" 16” x 16”
Total Cost $22,260,000 $12,940,000

4.7 Disinfection

The disinfection systems at the North Plant and South Plant were upgraded in 2014. Both systems are in good
operating conditions and are not expected to need an upgrade within the next 10 years.
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4.71 Alternative 7.1: No Action

Alternative No. 7.1 includes taking no action and leaving the existing disinfection systems in service at the North
and South Plants. There are no costs associated with this alternative.

4.8 Plant Water Pumps

The North and South Plants have two sets of plant water pumps. Each Plant has three main plant water pumps
that supply the incinerators with cooling water and two auxiliary plant water pumps for sludge thickening the
DAFTSs. The existing pumps are constant speed and have a shared 20-inch suction header which is supplied by
the secondary clarifier effluent. The three main units pump plant water through a wedge wire strainer located
upstream of the incinerators. The North Plant main plant water pumps have a design point of 2,250 gpm at 185 ft
TDH, and the North Plant auxiliary plant water pumps have a design point of 900 gpm at 70 ft TDH. The existing
strainer has 12-inch flanged connections and a 150 PSIG pressure rating at 150°F. While only one of each type of
pump is typically in operation, there are several units out of service. Maintenance and repairs are difficult to
complete due to the age and obsolescence of the existing pump technology so it will be necessary to upgrade
these pumps to maintain incinerator operations in the near future. There is only one pressure transmitter to
measure system pressure and it does not have diaphragm seal which is required for this application. All pressure
gauges on the pump discharge do not work. The plant water pumping system can run in automatic mode.
However, the day of the site visit pumps were running in local at both plants.

4.8.1 Alternative 8.1: No Action

Alternative No. 8.1 includes taking no action and leaving the existing plant water pumps in service at the North
and South Plants. There are no costs associated with this alternative.

4.8.2 Alternative 8.2: Replace In-Kind

Alternative No. 8.2 includes a full replacement in-kind of the existing split case horizontal centrifugal plant water
pumps and auxiliary plant water pumps, and installation of a new strainer at the North and South Plants. The
existing pumps and strainers at each plant would be removed and replaced with new units, with design
parameters as shown in Table 24.
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Table 24. Alternative 8.2: Plant Water Pumps Replace In-kind

Pump System Parameter North Plant South Plant
Qty 3 3
Plant Water Pump Design Point 2,250 gpm @ 185 ft TDH 2,250 gpm @ 185 ft TDH
Rated HP 150 150
Qty 2 2
C\faxtgfry Plant Pump Design Point 900 gpm @ 70 ft TDH 900 gpm @ 70 ft TDH
Rated HP 25 25
Total Cost (2025 Dollars) $1,670,000 $1,670,000

The cost estimate for this alternative includes demolition of the existing equipment and concrete pads, new split
case horizontal centrifugal pumps, new strainers, concrete pads for the pumps and strainers, new suction and
discharge piping and valves between the upstream and downstream plug valves on each pump, electrical, and
instrumentation and controls.

4.9 SCADA System and Network

The existing SCADA system at both Plants is Proficy iFix (version 5.1. There is a standalone server running in a
Windows 7 computer at each plant with no SCADA client computers. Microsoft ended support for Windows 7
operating system on January 14, 2020. Servers are licensed as development which allows configuration of the
system. The license is in a dangle that it is connected to the computer into a USB port. It uses IGS driver to
communicate with Allen Bradley PLCs, GE9 to communicate with RX3i PLCs as manufacture by Emerson, and
Modbus RTU driver to communicate with the remote sites. The SCADA servers are configured to log historical
data locally and due to limitations on the hard drive capacity, historical data is automatically deleted after 6
months. Data is also saved in the form of excel reports using XLReporter software.

The SCADA network at North Plant has a combination of multimode fiber optic and coaxial cables and not all
buildings are connected to the network. The SCADA network at South Plant uses single mode fiber optic
backbone network but most of the fiber optic segments are owned by the Internet Service Provider (ISP). There is
no connection between the SCADA networks and the IT Network so SCADA data is transferred to the County
network manually. HVAC and power monitoring systems are also part of the SCADA network and there is not
physical or logical separation. CCTV and access control are part of the IT networks.

4.9.1 Alternative 9.1: No Action

Alternative 9.1 includes taking no action and leaving the existing instrumentation and controls in service at the
North and South Plants. There are no costs associated with this alternative.
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4.9.2 Alternative 9.2: SCADA System and Fiber Optic Network

Alternative 9.2 includes construction of a secure fiber optic network that allows speed of up to 10 Gbps. Fiber
optic will be installed in separate conduits and new duct backs will be required to reach all buildings at each Plant.
Network redundancy will be incorporated via ring topology with nodes at each building. The SCADA network will
be physically separated from other networks. Network and control system equipment will be locked to avoid
unauthorized access inside the facilities. The SCADA network will be connected to the IT network using a
Demilitarized Zone (DMZ) following the perdue model for Industrial Control Systems (ICS). This connection will
allow the SCADA network to be properly monitored and protected by IT specialist while making accessible
SCADA data at the enterprise level.

New SCADA system will be installed at each Plant. The front-end hardware and software will include:

=

High availability fault tolerant server.

Redundant Human Machine Interface (HMI) Servers.
Virtualization software.

SCADA clients will run as Thin clients workstations.
Redundant Historian servers.

Network Attached Storage (NAS).

Backup management software.

Network Time Protocol (NTP) Appliance.
Uninterruptable Power Supplies (UPS)

10 Layer 2 and Layer 3 ethernet switches.

11. Firewalls.

12. Fiber Patch Panels.

© N>k~ WON

The cost estimate for the new SCADA system is presented in Table 25 and includes the front-end hardware and
software, SCADA software and network configuration and electrical installation including excavation and fill of the
new duct banks.

Table 25. Alternative 9.2: New SCADA System

Parameter North Plant South Plant Units
Front-End Hardware and
2 2 Servers

Software
SCADA application an

bp c_ato .a d 1,700 1,700 Man Hours
Network Configuration
Electrical Installation
(including sitework and duct 2,000 2,500 Linear feet

banks)

Total Cost (2025 Dollars) $5,870,000 $6,480,000
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4.9.3 High Voltage Electric Distribution

Electrical service enters the North Plant via two overhead 115 kilovolt (kV) utility (National Grid) owned
transmission lines. These 115kV transmission lines deliver power to the main substation. Only a single
transmission line is used at any given time and the utility can switch which transmission line is being used as
needed. This provides a level of redundancy for electricity coming into the site. The main substation is comprised
of two substation style transformers rated 7500/9375/10500 kVA and with a 13200Y/7620 secondary voltage.
Both main substation transformers each serve a single outdoor 15kV metal enclosed switchgear. Only a single
main substation transformer is used at any given time with the other being a true redundant backup. The metal
enclosed switchgear is configured in a main-tie-main configuration with the tie breaker being closed most of the
time and one of the main breakers in the open position. The metal enclosed switchgear is comprised of several
15kV feeder compartments with electro-mechanical style protection relays. Each 15kV feeder is routed
underground around the site to the six unit substations. The unit substations are comprised of 15kV switches and
a pad-mounted transformer. The unit substations transform the electrical power distributed from the main
substation to usable electric that can be used throughout the North Plant.

At the North Plant most of the high voltage electrical systems are original to the site and date back to the early
1970s. Equipment has reached the end of its useful life, begun to show signs of wear due to age of the
equipment, and in the case of the metal enclosed switchgear, is using outdated technology and protective
devices. At the main substation the configuration of electrical into the metal enclosed switchgear (overhead bus)
and transformers has been problematic in the past causing plant wide outages. The overhead configuration
allows debris, items, wildlife, etc. to come in contact with the overhead/exposed bus and cause an outage. The
unit substations the switches have been identified as problematic across the site. Most switches do not operate
correctly and have begun to show wear due to age. Given their current condition, in the event a switch requires
operation, facility staff go to the main substation and perform a complete shutdown, then operate the local switch.
This current method of operating the unit substations defeats original intent and what one would expect if the
system were modern and operating as intended. Instances were observed in which unit substation transformers
had oil leaking. The medium voltage cabling at the North Plant is also original, dating to the early 1970s.

Electrical service enters the South Plant via two underground 15kV circuits (Church Street Circuit & Pearl Street
Circuit). These circuits both enter a single outdoor 15kV metal enclosed switchgear. Only a single utility circuit is
used at any given time providing a level of redundancy to the site. The metal enclosed switchgear is configured
with two main breakers (one for each 15kV circuit). The main breaker associated with the 15kV circuit being used
is in the closed position while the other main breaker is in the open position. The metal enclosed switchgear is
comprised of several 15kV feeder compartments with electro-mechanical style protection relays. Each 15kV
feeder is routed underground around the site to the five unit substations. The unit substations are comprised of
15kV switches and a pad-mounted transformer. The unit substations transform electrical power distributed from
the main substation to usable electric that can be used throughout the South Plant.

At the South Plant most of the high voltage electrical systems are original to the site and date back to the early
1970s. Equipment has reached the end of its useful life, begun to show signs of wear due to age of the
equipment, and in the case of the metal enclosed switchgear, is using outdated technology and protective
devices. Regarding the unit substations the switches have been identified as problematic across the site. Most
switches do not operate correctly and have begun to show signs of wear due to age. Given their current condition,
in the event a switch requires operation facility staff go to the main substation and perform a complete shutdown,
then operate the local switch. This current method of operating the unit substations defeats original intent and
what one would expect if the system were modern/operating as intended. Instances were observed in which unit
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substation transformers had oil leaking. All underground medium voltage cabling has been recently replaced at
the South Plant.

49.4 Alternative 10.1: No Action

Alternative 10.1 includes taking no action and leaving the existing high voltage electric distribution systems in
service at the North and South Plants. There are no costs associated with this alternative.

4.9.5 Alternative 10.2: Upgrade High Voltage Electric Distribution
System

Alternative 10.2 includes replacing major components of the North Plant and South Plant high voltage electric
distribution systems. Given the age, condition, and criticality of the high voltage electrical systems, it is
recommended that existing major components be replaced in-kind. At the North Plant this includes the 115kV
circuit switches, main substation transformers, metal enclosed switchgear, unit substation switches/transformers,
along with all associated underground medium voltage cabling from the main substation to each unit substation.
At the South Plant this includes the metal enclosed switchgear and unit substation switches/transformers. It is
recommended that 15kV disconnect switches be added to each incoming utility circuit to allow the South Plant the
option to isolate the switchgear without utility involvement. Medium voltage cabling is not included in the South
Plant upgrade as it was recently replaced. The design criteria and opinion of probable cost are presented in Table
26.

Table 26. Alternative 10.2: Upgrade High Voltage Electric Distribution System

Parameter North Plant South Plant
115kV circuit switches - Main Substation 2 -
15kV disconnect switches — Main Substation - 2
115kV substation transformers — Main Substation 2 -
15kV switchgear — Main Substation 1 1
Cast coil type transformers — Unit Substations 8 6
Switches — Unit Substations 10 10
Total Cost (2025 Dollars)?! $18,070,000 $8,480,000

1 Note that the total cost for the high voltage electric upgrades include a contingency of 20%.

It is recommended the existing high voltage configuration remain as is with equipment replacements in-kind as
described for each Plant. Implementing these recommendations will ensure the most reliable, modern, redundant,
and robust electrical systems are put in place to support the site/operations for the foreseeable future.
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5 Alternatives Analysis Summary

5.1 North Plant

Based on risk scores and alternatives analysis the following process unit upgrades are recommended as

summarized in Table 27. The cost to upgrade all recommended equipment in 2025 dollars is $112.7 million.

Table 27. North Plant Summary of Recommended Alternatives

. : Capital Cost
Unit Process Recommended Alternative (2025 g in Millions)
Mechanical Screening Install three new multi-rake chain driven $7.2

mechanical bar screens

Influent Pumps Install New Influent Pumps $9.6

Grit System Install Baffled Vortex Grit Chambers $11.5
Primary Clarifiers Replace In-kind $9.5

Process Aeration Install Turbo Blowers and New Diffusers $26.9
Secondary Clarifiers Install Spiral Scraper Collection Mechanisms $22.3
Plant Water Pumps Replace In-kind $1.7

SCADA System Upgrade SCADA System $5.9

High Voltage Electrical  Upgrade High Voltage Electrical System $18.1
Distribution

Total (2025 Dollars) $112.7

5.2 South Plant

Based on risk scores and alternatives analysis the following process unit upgrades are recommended as

summarized in Table 28. The cost to upgrade all recommended equipment in 2025 dollars is $62.3 million.
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Table 28. South Plant Summary of Recommended Alternatives

Unit Process

Recommended Alternative

Capital Cost
(2025 $ in Millions)

Influent Pumps Install New Influent Pumps $5.6
Grit System Install Baffled Vortex Grit Chambers $9.0
Primary Clarifiers Replace In-kind $8.2
Process Aeration Install Turbo Blowers and New Diffusers $9.9
Secondary Clarifiers Install Spiral Scraper Collection Mechanisms $12.9
Plant Water Pumps Replace In-kind $1.7
SCADA System Upgrade SCADA System $6.5
High Voltage Electrical Distribution  Upgrade High Voltage Electrical System $8.5
Total (2025 Dollars) $62.3
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6 Capital Improvement Plan Prioritization

Capital improvement upgrades were prioritized into two phases based on risk scores and funding opportunities.

Phase 1 includes process unit upgrades recommended to be completed in zero to five years and Phase 2
includes process unit upgrades recommended to be completed within six to 10 years.

6.1 Oto 5 Years

Phase 1 of upgrades should be pursued in five years from this CIP report. The recommended alternatives and
associated costs for the North Plant are summarized in Table 29, with a total project cost of $70.3 million. The
recommended alternatives and associated costs for the South Plant are summarized in Table 30, with a total
project cost of $40.3 million. ACWPD may pursue funding through the state revolving fund (SRF) and grants
through the NYS Water Infrastructure Improvement (WIIA) grant program and the Water Quality Improvement

Project (WQIP) grant program. ACWPD may be eligible for a $10 million WQIP grant and combined funding from

the SRF, BIL grants and/or WIIA grants for the remaining funding needs.

Table 29. North Plant - 0 to 5 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars

Capital Cost

Unit Process Alternative . .
(2025 $ in Millions)

. . Install three new multi-rake chain driven
North Plant Mechanical Screening . $7.2
mechanical bar screens.

Grit System Install Baffled Vortex Grit Chambers $11.5
Primary Clarifiers Replace In-kind $9.5
Secondary Clarifiers Install Spiral Scraper Collection Mechanisms $22.3
Plant Water Pumps Replace In-kind $1.7
High Voltage Electrical Distribution Upgrade High Voltage Electrical System $18.1

Total (2025 Dollars) $70.3

Capital Improvement Plan Engineering Report Revised

35



Capital Improvements Plan Engineering Report

Table 30. South Plant - 0 to 5 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars

. : Capital Cost
Unit Process Alternative (2025Zin Millions)
Grit System Install Baffled Vortex Grit Chambers $9.0
Primary Clarifiers Replace In-kind $8.2
Secondary Clarifiers Install Spiral Scraper Collection Mechanisms $12.9
Plant Water Pumps Replace In-kind $1.7
High Voltage Electrical Distribution Upgrade High Voltage Electrical System $8.5
Total (2025 Dollars) $40.3

6.2 6to 10 Years

The influent pumps at the North and South Plants are recommended for upgrade during Phase 2, in six to 10
years, since they are in relatively good condition with a risk score of 8.2 at the North Plant and 10.9 at the South
Plant. Also based on the age of the process aeration system and anticipated future permit limits, it is
recommended to upgrade the process aeration within six to 10 years and at the same time upgrade the SCADA
system to allow for automated DO controls. The total cost to upgrade both the North Plant and South Plant six to
10 year projects is $42.4 million and $22.0 Million in 2025 dollars, as shown in Table 31 and Table 32,
respectively.

Table 31. North Plant - 6 to 10 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars

Unit Process Alternative Capital Cost
(2025 $ in Millions)

Influent Pumps Install New Influent Pumps $9.6
Process Aeration Install Turbo Blowers and New Diffusers $26.9
SCADA System Upgrade SCADA System $5.9
Total $42.4

Table 32. South Plant - 6 to 10 Year Priority Projects and Opinion of Probable Cost in 2025 Dollars

Unit Process Alternative Capital Cost
(2025 $ in Millions)

Influent Pumps Install New Influent Pumps $5.6
Process Aeration Install Turbo Blowers and New Diffusers $9.9
SCADA System Upgrade SCADA System $6.5

Total $22.0
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7 Proposed Project Schedule

The proposed project schedule for completion of the capital improvements included in this report is shown in

Table 33.

Table 33. Proposed Project Schedule

Project

Design

Construction

NP Mechanical Screening

Sept 2024 — Sept 2025

Feb 2026 — Aug 2027

NP Grit System

Sept 2024 — Sept 2025

Feb 2026 — Aug 2027

NP Primary Clarifiers

Jan 2025 — Feb 2026

July 2026 — Jan 2028

NP Secondary Clarifiers

June 2025 — June 2026

Nov 2026 — May 2028

NP Plant Water Pumps

June 2025 — June 2026

Nov 2026 — May 2028

NP High Voltage Electrical Distribution

Aug 2024 — Feb 2025

May 2025 — Nov 2027

SP Grit System

Sept 2024 — Sept 2025

Feb 2026 — Aug 2027

SP Primary Clarifiers

Jan 2025 — Feb 2026

July 2026 — Jan 2028

SP Secondary Clarifiers

June 2025 — June 2026

Nov 2026 — May 2028

SP Plant Water Pumps

June 2025 — June 2026

Nov 2026 — May 2028

SP High Voltage Electrical Distribution

Aug 2024 — Feb 2025

May 2025 — Nov 2027

NP Influent Pumps

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

NP Process Aeration

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

NP SCADA System

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

SP Influent Pumps

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

SP Process Aeration

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

SP SCADA System

Dec 2028 — Dec 2029

Mar 2029 — Mar 2030

Notes: NP — North Plant
SP — South Plant
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