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VILLAGE OF KELLEYS ISLAND

Estimated flows for vacant land were based on municipality zoning code and allowable number of
dwelling units per acre. KEM utilized 3.5 capita per dwelling unit and 100 gallons per day (gpd) per capita.
For both commercial and industrial zoned areas, KEM utilized 1,000 gpd per acre for flow estimations
with acreages. For existing residential acres, KEM utilized water usage data to estimate flows for these
parcels. Based on these parameters, the following flow estimates were established:

One Family | Two Family Three Vacant State-Muni- Upstream Total Total Total Total

il Mobil Ci ial | Agricultural Tribut:
Dwelling Dwelling Family obre Residential ommercial| Agricultura Public Ete. rioutary Tributary Tributary Tributary Tributary Tributary
(AC) (AC)

Dueting |Homes (€)™ ac) 1AG) e tacy | ACFIEPY) | aor (gpm) | ADF(gpa) | ADF(gpm) | PHF(gpd) | PHF (gpm)
Initial Planning Area 1 8.7 52.9 1.1 0.0 239 33.2 10.7 23.5 93,832 77,937 171,769 119 549,661 382
Initial Planning Area 3 4.1 50.0 0.0 0.0 6.9 9.3 64.3 85.8 41,598

Initial Planning Area 5 0.8 47.9 0.8 0.0 14.9 2.5 8.7 136.3 48,878 133,320 182,198 127 583,033 405
Future Planning Area 2 17 33.2 0.7 15.2 0.0 30.1 25.8 46.7 0.0 77,629 175,199 252,827 176 809,047 562
Future Planning Area 4 194 109.5 43 04 1.0 158.3 0.0 0.0 102.1 175,199 - - -

Future Planning Area 6 11.3 49.9 0.0 0.0 0.0 34.8 27.3 0.0 0.0 77,937
Future Planning Area 7 54.0 52,931
Future Planning Area 8 209 11.9 0.0 0.0 0.0 39.7 0.0 0.0 104.4 38,790 - - -
606,794 421 606,794 421 1,941,741 1,348

Table 4.1 — Flow Estimates by Area

The highlighted rows above are the initial planning area shown in Figure 2.1. Collection system sizing
will be based on “Total Tributary PHF” to allow for future expansion of the system without requiring
replacement of sewers. Wastewater Treatment sizing will be based on Average Daily Flows (ADF) with
ability to treat Peak Hourly Flows (PHF). Due to seasonality, the selected wastewater treatment plant
(WWTP) will be required to treat a large range of flows with the ability for expansion. The initial planning
phase range of flows is based on average water usage, vacant land use, and current NPDES permitted
flows. Taking this into account the WWTP flow range must be designed to effectively accommodate and
provide treatment for the following conditions:

INITIAL PHASE
CONDITIONS ADF (GPD) NOTES
Summer water usage ADF + max day

143,000 NEDES fows
. . Winter water usage ADF + min. ADF
26000 o fows

Table 4.2 — Initial Planning Area WWTP Sizing

Residential
Other (AC)

5.0 Organic Capacity

5.1 Design Average BODs, Maximum BODs PHF BODs

The 5-Day Biochemical Oxygen Demand (BODY) is defined as the amount of oxygen required to
stabilize biodegradable organic matter under aerobic conditions within a five day period. The 10 State
Standards (10SS) defines utilizing 0.17 1bs of BODs per capita per day in section 11.253.a for new
collection systems. However, section 11.253.e also allows for use of data from similar municipalities to
be utilized for new systems as well. A very similar system for data comparison would be the neighboring
island of Put-In-Bay to the west of Kelleys Island. Put-In-Bay has a WWTP and experiences the same
seasonality and visitor influx on a larger scale. However, the landscape of the island is very similar with
attractions, restaurants and bars attracting seasonal visitors. Put-In-Bay provided 3 previous years of
influent data to KEM, this data was summarized and provided the following wastewater characteristics
for design of the Kelleys Island WWTP:

Influent WW Characteristics Summer Winter Peak
CBOD (mg/L) 230 80 350
TSS (mg/L) 120 60 190
NHS3 (mg/L) 40 40 40

Table 5.1 - WWTP Influent Design Parameters
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VILLAGE OF KELLEYS ISLAND

7.0 Wastewater Treatment Alternative Development

Wastewater Treatment is the critical component of this project. Any alternative developed for wastewater
treatment must have the ability to treat seasonal sanitary flows. In addition, all alternatives will most likely
require meeting discharge permit limits for Best Available Demonstrated Control Technology (BADCT)

treatment standards as provided by Ohio EPA:
Parameter Monthly Daily

CBOD5* (mg/L) 10 15
TSS* (mg/L) 12 18
Ammeonia* Summer/Winter (mg/L) 1.0/3.0 1.5/4.5
Dissolved Oxygen (mg/L) 6.0

PH 6.5—-90
Phosphorus* (mg/L) None

E. Coli*(#/100ml) 126 | 235
Chlorine Residual (max mg/L) 0.038

*Note: Values listed are monthly limits

7.1 Alternative 1 - Existing Packaged WWTP Expansion

There is an existing sizeable WWTP not currently owned and operated by the Village. This WWTP could
be obtained by the Village to expand and serve as their WWTP for this project.

7.1.1 Operational Description

The existing WWTP that the Village would consider rehabilitation and expansion of consists of two
packaged plants totaling 29,000 gpd built in the 1980’s and expanded in 1998 is currently owned by the
Quarry Condos Association and is located within Area 1 shown in Figure 2.1. Drawings for the existing
WWTP are not complete and there are no as-builts to reflect how the plant was truly constructed. However,
upon site investigations it appears to have been constructed with the following between the two packaged
plants:

e (6) Aeration Tanks

® (4) Positive Displacement Blowers (size unknown)

® (4) Final Clarifiers

e (2) Sludge Holding Tank

® (2) Dosing Pump Station for Sand Filters

e (2) Sand Filters approximately 24’ x 24’ each

e Chlorine Tablet Disinfection/Post Aeration Tank
This alternative would require modifications to the existing structures along with the replacement of all
equipment in the existing plants. An expansion of this plant would require an additional 119,000 gpd
extended aeration packaged WWTP to meet projected flows. This expansion would be a minimum of two
train configurations to provide flexibility with the seasonal variability. This alternative would consist of
the following components:

e Influent Pumping Station e UV Disinfection
e Mechanical Screening o Post Aeration
o Extended Aeration (Existing tanks and o Flow Metering
new tanks) e Aecrobic Sludge Holding

e Sand Filters with Dosing Pump Station
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VILLAGE OF KELLEYS ISLAND

7.2 Alternative 2 - New Sequence Batch Reactor WWTP
7.2.1 Operational Description

This alternative consists of the construction of a Sequence Batch Reactor (SBR) treatment system. The
operation of the SBR process operates under the fill-and-draw principle by cycling through the fill,
react, settle, draw, and idle phases under continuous influent which allows for treatment of flow up to
six times the ADF and thus reduces the amount of any equalization required. This alternative would
consist of the following components:

o Influent Pumping Station
Mechanical Screening
SBR System Tanks (includes equalization)
UV Disinfection
Post Aeration
Flow Metering
Aerobic Digesters

Figure 7.2 — Alternative 2 Schematic

7.2.2 Principal Advantages and Disadvantages

The principal advantage of this alternative is utilizing a single tank to provide equalization, primary
clarification, biological treatment, and secondary clarification. This allows for a minimal footprint and
potentially lower capital costs by eliminating the need for clarifiers. This system eliminates a variety of
motor driven equipment and thus minimizes maintenance issues. The principal disadvantage of the SBR
system is the higher level of automation and controls.

7.2.3 Expandability

Expansion of the SBR treatment plant alternative would be accomplished through the installation of
additional SBR treatment trains.

7.2.4 Flexibility

This alternative would include flow splitting to each treatment train. With all trains being equal size, flow
splitting will be less difficult. This will also allow for easier phasing and construction of each train during
each planned phase of expansion.

7.2.5 Estimated Costs

The estimated capital costs for this alternative are approximately $5.41M with operation, maintenance,
and replacement costs of approximately $57k annually. This option has a 20-year present worth value of
approximately $5.98M. See Appendix B for detailed preliminary cost estimates.

SANITARY FACILITIES PLAN 9



VILLAGE OF KELLEYS ISLAND

7.3 Alternative 3 - New Packaged Extended Aeration WWTP
7.3.1 Operational Description
This alternative includes constructing a new packaged plant system. The Package Wastewater Treatment

Plant would be an extended aeration process working on the principle of return activated sludge. The
Package Treatment Plant consists of the following components:

e Trash Trap and/or Screening e Surface Sand Filters

e Flow Equalization Tanks e UV Light Disinfection
e Aecration Tank (Bio Reactor) e Post Aeration

e Settling Tanks and Sludge Pumping e Flow Metering

o Fixed Media Up-flow Clarifiers e Sludge Storage

e Dosing Tank

Figure 7.3 — Alternative 3 Schematic

The process tanks will be constructed of precast concrete. The plant manufacturer will provide blowers,
pumps, controls panels, grating, and other miscellaneous items to complete the treatment system as part
of the packaged treatment plant.

7.3.2 Principal Advantages and Disadvantages

The biggest advantage of the package treatment plant lies with the factory-made precast tanks and modular
construction which can be done at a lower cost compared to field constructed tanks. The package plant
also has a small footprint and will require minimal space. Additionally, package plants can easily be
upgraded and expanded by providing parallel treatment trains. The disadvantages are the higher cost of
operation and maintenance due to the large amount of motor-driven equipment along with the need for
sand filters requiring additional space and maintenance.

7.3.3 Expandability

Expansion of the package treatment plant alternative would be accomplished through the addition of
parallel treatment trains and connecting to and upgrading the UV Light Disinfection System.

7.3.4 Flexibility

This alternative would include flow splitting to each treatment train. With all trains being equal size, flow
splitting will be less difficult. This will also allow for easier phasing and construction of each train during
each planned phase of expansion.

7.3.5 Estimated Costs

The estimated capital costs for this alternative are approximately $5.47M with operation, maintenance,
and replacement costs of approximately $85k annually. This option has a 20-year present worth value of
approximately $6.6M. See Appendix B for detailed preliminary cost estimates.
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VILLAGE OF KELLEYS ISLAND

12.0 Funding

The Village will need to implement sanitary billing as part of this project. KEM has used their water
system users to identify Equivalent Residential Units (ERU) of 250 gpd. This would help the Village
charge debt fees for larger users like the restaurants and other current NPDES holders by flow equivalents.
KEM has calculated that this project will encompass approximately 330 ERU’s once all three phases are
completed. Without any grant funding, this project will be unaffordable at a projected debt service fee per
ERU exceeding $100. Therefore, this project funding is expected to be secured through a strategic
combination of the following options:

12.1 HB33 - ODOD

The Village received a $2M grant through House Bill 33 administered by Ohio Department of
Development for the planning and design of their new sanitary system. This grant will be utilized for all
initial planning, including this document, along with survey, soil borings, legal costs, Construction
Manager At-Risk (CMAR) pre-construction fees, land acquisitions/easements (if applicable), and design
through the CMAR process for this phased approach.

12.2 WPCLF Funding
The Village intends to nominate all phases of construction through the Ohio EPA WPCLF state revolving
loan fund with regionalization discounts. The Village will also pursue principal forgiveness through this
program as well with this project removing existing treatment plants that have E. Coli violations. The
intention would be to apply for 30-40 year loan terms.

12.3 OPWC

The Village will also pursue the maximum $500k grant funding through District 5 Ohio Public Works
Commission (OPWC). The intention would be to apply for the maximum grant available each year for all
three phases of construction.

SANITARY FACILITIES PLAN 14



VILLAGE OF KELLEYS ISLAND

APPENDIX A - HEALTH
DEPARTMENT LETTER
OF SUPPORT
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VILLAGE OF KELLEYS ISLAND

APPENDIX B -
PRELIMINARY COST
ESTIMATES & PRESENT
WORTH VALUES
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ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTS
SANITARY COLLECTION SYSTEM - INITIAL AREA PHASE 1
KELLEYS ISLAND, OHIO

Iltem No. |Description Quantity | Unit| Unit Cost Cost
1 Mobilization 1 LS | $ 50,000.00 | $ 50,000.00
2 By-Pass Pumping 1 LS | $ 10,000.00 | $ 10,000.00
3 Packaged Pump Station (6 ft. Wet Well - No Bidg.) 1 LS | $250,000.00 | $§ 250,000.00
4 Wet Well Excavation & Hauling 19 CY | $ 1,000.00  $ 19,000.00
5 Pump Station Installation 1 LS | $ 62,500.00 | $ 62,500.00
6 6" Force Main to WWTP 2000 | LF | $ 60.00 | $ 120,000.00
7 8" Sanitary Sewer LF | $ 200.00 | $ -
8 10" Sanitary Sewer 4900 | LF | $ 250.00 | $ 1,225,000.00
9 12" Sanitary Sewer 200 | LF |$ 300.00 | $ 60,000.00
10  |6" Sanitary Sewer for Laterals 1460 | LF | § 150.00 | $ 219,000.00
11 |6" Wye 73 EA|$ 50000 $ 36,500.00
12  |48" Sanitary Manholes 13 EA | $ 10,000.00 | $ 130,000.00
13  |Type B Asphalt Pavement Replacement 545 | SY| $ 100.00 | $ 54,500.00
14 |Rock Excavation 1700 ([ CY | $ 250.00 | $ 425,000.00
15 |Drainage Tile - 4" & 6" Conduit Replacement 20 LF | $ 30.00 | $ 600.00
16  |Drainage Tile - 8" & 10" Conduit Replacement 20 LF | $ 40.00 | $ 800.00
17  |Drainage Tile - 12" & 15" Conduit Replacement 20 LF | $ 50.00 | $ 1,000.00
18 |Sidewalk Widening & Replacement 24720 | SF | § 14.00 | $§  346,080.00
19  |Electrical (12%) 12% | LS $ 30,000.00
20 |Controls (7%) 7% LS $ 18,000.00
Estimated Construction Cost Subtotal $ 3,057,980.00
Construction Contingency 20% $ 612,000.00
Total Estimated Construction Cost $ 3,669,980.00
Final Design & Bidding 10%
Construction Administration & Observation 10% $ 367,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 4,052,080.00

Statements of Probable Construction Cost and Detailed Cost Estimates prepared by the Engineer represent his best judgment as a design professional familiar with the construction industry.
It is ecognized, however, that the Engineer has no control over the cost of labor, materials, or equipment, over the contractors methods of determining bid prices, or over market conditions.
|Accordingly, the Engineer cannot and does not guarantee that bids will not vary from any Statement of Probable Construction Cost or other cost estimates prepared by him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 30 YEARS




ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTSE

SANITARY COLLECTION SYSTEM - INITIAL AREA PHASE 2
KELLEYS ISLAND, OHIO

Iltem No. |Description Quantity | Unit| Unit Cost Cost

1 Mobilization 0 LS | $ 10,000.00 | $ -

2 By-Pass Pumping 0 LS | $ 10,000.00  $ -

3 Packaged Pump Station (6 ft. Wet Well - No Bidg.) 0 LS | $250,000.00 | $ -

4 Wet Well Excavation & Hauling 0 CY | $ 100.00 | $ -

5 Pump Station Installation 0 LS | $ 62,500.00 | $ -

6 6" Force Main to WWTP 0 LF | $ 60.00 | $ -

7 8" Sanitary Sewer 4400 | LF | $ 200.00 | $  880,000.00

8 10" Sanitary Sewer LF | $ 250.00 | $ -

9 12" Sanitary Sewer 1200 | LF | § 300.00 | $  360,000.00

10  |6" Sanitary Sewer for Laterals 520 | LF | § 150.00 | $ 78,000.00

11 |6" Wye 26 EA|$ 500.00  $ 13,000.00

12 |48" Sanitary Manholes 14 EA | $ 10,000.00 | $ 140,000.00

13  |Type B Asphalt Pavement Replacement 1639 | SY | § 100.00 | $ 163,900.00

14  |Rock Excavation 1867 | CY | $ 250.00 | $ 466,750.00

15 |Drainage Tile - 4" & 6" Conduit Replacement 30 LF | $ 30.00 | $ 900.00

16  |Drainage Tile - 8" & 10" Conduit Replacement 30 LF | $ 40.00 | § 1,200.00

17  |Drainage Tile - 12" & 15" Conduit Replacement 30 LF | $ 50.00 | $ 1,500.00

18 |Sidewalk Widening & Replacement 15900 | SF | § 14.00 | $§ 222,600.00

19  |Electrical (12%) 12% | LS $ -

20 |Controls (7%) 7% | LS $ -
Estimated Construction Cost Subtotal $ 2,327,850.00
Construction Contingency 20% $  466,000.00
Total Estimated Construction Cost $ 2,793,850.00
Final Design & Bidding 0%
Construction Administration & Observation 10% $ 280,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 3,088,950.00

Statements of Probable Construction Cost and Detailed Cost Estimates prepared by the Engineer represent his best judgment as a design professional familiar with the construction industry.
It is ecognized, however, that the Engineer has no control over the cost of labor, materials, or equipment, over the contractors methods of determining bid prices, or over market conditions.
|Accordingly, the Engineer cannot and does not guarantee that bids will not vary from any Statement of Probable Construction Cost or other cost estimates prepared by him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 30 YEARS




ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTSE

SANITARY COLLECTION SYSTEM - INITIAL AREA PHASE 3
KELLEYS ISLAND, OHIO

Iltem No. |Description Quantity | Unit| Unit Cost Cost

1 Mobilization LS | $ 10,000.00 | $ -

2 By-Pass Pumping LS | $ 10,000.00  $ -

3 Packaged Pump Station (6 ft. Wet Well - No Bldg.) LS | $250,000.00 | $ -

4 Wet Well Excavation & Hauling CY | $ 100.00 | $ -

5 Pump Station Installation LS | $ 62,500.00 | $ -

6 6" Force Main to WWTP LF | $ 60.00 | $ -

7 8" Sanitary Sewer LF | $ 200.00 | $ -

8 10" Sanitary Sewer 3700 | LF | $ 250.00 | $  925,000.00

9 12" Sanitary Sewer LF | $ 300.00 | $ -

10  |6" Sanitary Sewer for Laterals 1620 | LF | § 150.00 | $ 243,000.00

11 |6" Wye 81 EA|$ 500.00  $ 40,500.00

12 |48" Sanitary Manholes 10 EA | $ 10,000.00 | $ 100,000.00

13  |Type B Asphalt Pavement Replacement 0 SY | $ 100.00 | $ -

14  |Rock Excavation 1234 | CY | $ 250.00 | $ 308,500.00

15 |Drainage Tile - 4" & 6" Conduit Replacement 20 LF | $ 30.00 | $ 600.00

16  |Drainage Tile - 8" & 10" Conduit Replacement 20 LF | $ 40.00 | § 800.00

17  |Drainage Tile - 12" & 15" Conduit Replacement 20 LF | $ 50.00 | $ 1,000.00

18 |Sidewalk Widening & Replacement 22200 | SF | $ 14.00 | $ 310,800.00

19  |Electrical (12%) 12% | LS $ -

20 |Controls (7%) 7% | LS $ -
Estimated Construction Cost Subtotal $ 1,930,200.00
Construction Contingency 20% $ 387,000.00
Total Estimated Construction Cost $ 2,317,200.00
Final Design & Bidding 0%
Construction Administration & Observation 10% $ 232,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 2,564,300.00

Statements of Probable Construction Cost and Detailed Cost Estimates prepared by the Engineer represent his best judgment as a design professional familiar with the construction industry.
It is ecognized, however, that the Engineer has no control over the cost of labor, materials, or equipment, over the contractors methods of determining bid prices, or over market conditions.
|Accordingly, the Engineer cannot and does not guarantee that bids will not vary from any Statement of Probable Construction Cost or other cost estimates prepared by him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 30 YEARS




ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTS
MINIMAL WWTP IMPROVEMENTS - ALTERNATIVE 1
KELLEYS ISLAND, OHIO

Iltem No. Description Quantity Unit Unit Cost Cost

1 Mobilization 1 LS $ 50,000.00 | $ 50,000.00
2 By-Pass Pumping 1 LS $ 10,000.00 |$ 10,000.00
3 Temporary Sediment & Erosion Control 1 LS $ 5,000.00 | $ 5,000.00
Existing Quarry Condos WWTP Rehab 1 LS $ 375,000.00 | $ 375,000.00
4 Screening Tanks Structure 9 CcY $ 800.00 | $ 7,200.00
5 Screening Tanks (Grading & Hauling) 112 CcY $ 100.00 | $ 11,200.00
6 Screening Equipment 1 LS $ 170,000.00 | $§ 170,000.00
7 Packaged WWTP - Precast Tanks & Equipment 1 LS $ 1,500,000.00 | $ 1,500,000.00
8 Packaged WWTP Tanks - Excavation & Hauling 645 CcY $ 100.00 | $§ 64,500.00
9 Packaged WWTP Tank Ballasts 40 CcY $ 800.00 | $ 32,000.00
10 Treatment Plant Platform & Handrail 264 LF $ 400.00 | $§ 105,600.00
11 UV Disinfection Equipment 1 LS $ 50,000.00 ($ 50,000.00
12 Post Aeration Equipment 1 LS $ 50,000.00 |$ 50,000.00
13 UV/Post Aeration Structure 60 CcY $ 800.00 | $ 48,000.00
14 WWTP Admin Building (Control Rm,Blowers, Lab, Electrical) 1250 SF $ 400.00 | $ 500,000.00
15 Generator & ATS 1 LS $ 100,000.00 | $ 100,000.00
16 12" Outlet Pipe 2000 LF $ 300.00 | $ 600,000.00
17 Installation 50% LS $ 323,000.00
18 Electrical 12% LS $ 315,000.00
19 Controls 7% LS $ 184,000.00
Estimated Construction Cost Subtotal $ 4,500,500.00
Construction Contingency 20% $ 901,000.00
Total Estimated Construction Cost $ 5,401,500.00

Final Design & Bidding 0% $ -
Construction Administration & Observation 10% $ 541,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 5,957,600.00
of Probable C ion Cost and Detailed Cost by the his best j as a design familiar with the ion industry. It is however, that the Enginee

no control over the cost of labor, ials, or equi over the of ing bid prices, or over market iti ingly, the i cannot and does not guarantee that bids will not vary from any

of Probable C ion Cost or other cost him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 20 YEARS




MINIMAL WWTP IMPROVEMENTS - ALTERNATIVE 1

Annual Operating Cost
$52,300.00 |Electricity
$7,800.00 [Plant Maintenance (1 maint x 10 hrs/wk)
$1,326.00 |Plant Operator (1 operator x 3 days/wk @ min. 1.5hrs/wk)
$61,426.00 |Total Operating Cost
$97,360.00 |Total Replacement Costs
$158,786.00 | Total OM&R
Cost per kwh
Electricity:
Equipment Motor Hours Annual
Description HP Working Cost
INew Influent Pumps 20 9636 $15,815
|Aeration Blowers (2 Blowers) 20 17520 $28,754
|Flow EQ Blower (10% of time) 15 876 $1,078
|Dosing Pumps 10 5840 $4,792
|uv Disinfection (1 bank 100% of time, 2 banks 10% of time) 13500 $1,485
|Fixed Media Pumps 5 876 $359
$0
TOTAL COST $52,300.00
Maintenance - Equipment Replacement
Equipment No. of Unit Replacement
Description Units Cost Cost
INew Influent Pumps 2 $25,000.00 $50,000.00
|Aeration Blowers (2 Blowers) 2 $10,000.00 $20,000.00
|Flow EQ Blower (10% of time) 2 $10,000.00 $20,000.00
|Dosing Pumps 2 $20,000.00 $40,000.00
|Fixed Media Pumps 2 $2,500.00 $5,000.00
|uv Light Lamps 40 $30.00 $1,200.00
Juv Light Ballast 3 $200.00 $600.00
TOTAL REPLACEMENT COST (PRESENT DOLLARS; $136,800.00
TOTAL REPLACEMENT COST (10TH YEAR DOLLARS $973,600.00
TOTAL REPLACEMENT COST (20TH YEAR DOLLARS $218,880.00

**Replacement of existing tanks




ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTS
NEW SEQUENCE BATCH REACTOR SYSTEM - ALTERNATIVE 2
KELLEYS ISLAND, OHIO
Item No. Description Quantity Unit Unit Cost Cost
1 Mobilization 1 LS $ 50,000.00 [ $  50,000.00
2 Temporary Sediment & Erosion Control 1 LS $ 5,00000]|$% 5,000.00
3 Screening Tanks Structure 9 cY $ 800.00 [ $ 7,200.00
4 Screening Tanks (Grading & Hauling) 112 CY $ 100.00 | $ 11,200.00
5 Screening Equipment 1 LS $170,000.00 | $ 170,000.00
6 New SBR Equipment 1 LS $855,000.00 | $§ 855,000.00
7 New SBR Tanks Bottom & Top 354 cYy $ 800.00 | $§ 283,200.00
8 New SBR Tanks Structure - Precast Walls 1 LS $412,500.00 [ $ 412,500.00
9 New SBR Tanks (Excavation & Hauling) 440 cY $ 100.00 | $  44,000.00
10 Treatment Plant Platform & Handrail 264 LF $ 400.00 {$ 105,600.00
11 UV Disinfection Equipment 1 LS $ 50,000.00|$  50,000.00
12 Post Aeration Equipment 1 LS $ 50,000.00|$  50,000.00
13 UV/Post Aeration Structure 60 CcYy $ 800.00|$  48,000.00
14 WWTP Admin Building (Control Rm,Blowers, Lab, Electrical) 1250 SF $ 400.00 | $ 500,000.00
15 Generator & ATS 1 LS $100,000.00 | $ 100,000.00
16 12" Qutlet Pipe 2000 LF $ 300.00 [ $§ 600,000.00
17 Installation 50% LS $ 588,000.00
18 Electrical 12% LS $ 129,000.00
19 Insrumentation & Controls 7% LS $ 76,000.00
Estimated Construction Cost Subtotal $ 4,084,700.00
Construction Contingency 20% $ 817,000.00
Total Estimated Construction Cost $ 4,901,700.00
Final Design & Bidding 0% $ -
Construction Administration & Observation 10% $ 491,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 5,407,800.00
of Probable C: ion Cost and Detailed Cost Estimates prepared by the Engineer represent his best judgment as a design professional familiar with the construction industry. It is ecognized, however, that the Engineer has no control over
the cost of labor, materials, or equi over the methods of ining bid prices, or over market conditions. Accordingly, the Engineer cannot and does not guarantee that bids will not vary from any Statement of Probable Construction
Cost or other cost estil prepared by him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 20 YEARS |




NEW SEQUENCE BATCH REACTOR SYSTEM - ALTERNATIVE 2
Annual Operating Cost

$28,300.00 _[Electricity

$13,000.00 |Plant Maintenance (1 maint x 10 hrs/wk)

$1,950.00 Plant Class 1 Operator (1 operator x 3 days/wk @ min. 1.5hrs/wk)

$43,250.00  |Total Operating Cost

$13,429.00 [Total Replacement Costs

$56,679.00 |Total OM&R

Cost per kwh

Electricity: _

Equipment Motor Hours Annual
|_ Description HP Working Cost
New Influent Pumps 20 4818 $7.907
JuV Disinfection (1 bank 100% of time, 2 banks 10% of time) 13500 $1,485
|WAS Pump 2.4 73 $14
|Decanter Drive Unit 0.25 1825 $37
Jet Apirator (6 Total, 2 per tank) 90 2190 $16,174
Jet Mixer (3 total, 1 per tank) 2.7 2920 $647
IMisc. $2,000

TOTAL COST $28,300.00

Maintenance - Equipment Iieplacement

Equipment No. of Unit Replacement
Description Units Cost Cost
rNew Influent Pumps 2 $25,000.00 $50,000.00
|WAS Pump 1 $2,000.00 $2,000.00
|Decanter Drive Unit 3 $1,500.00 $4,500.00
Jet Apirator (6 Total, 2 per tank) 6 $5,000.00 $30,000.00
Jet Mixer (3 total, 1 per tank) 3 $5,000.00 $15,000.00
JuV Light Lamps 40 $30.00 $1,200.00
|uv Light Ballast 3 $200.00 $600.00
TOTAL REPLACEMENT COST (PRESENT DOLLARS) $103,300.00
TOTAL REPLACEMENT COST (10TH YEAR DOLLARS) $134,290.00
TOTAL REPLACEMENT COST (20TH YEAR DOLLARS) $165,280.00



ESTIMATED COST FOR WASTEWATER TREATMENT PLANT IMPROVEMENTS
NEW PACKAGED PLANT - ALTERNATIVE 3
KELLEYS ISLAND, OHIO

ltem No.  |Description Quantity Unit Unit Cost Cost
1 |Mobi|ization 1 LS $ 50,000.00 | $ 50,000.00
2 By-Pass Pumping 1 LS $ 10,000.00 | $ 10,000.00
3 Temporary Sediment & Erosion Control 1 LS $ 5,000.00 | $ 5,000.00
4 Screening Tanks Structure 9 CcYy $ 800.00 | $ 7,200.00
5 Screening Tanks (Grading & Hauling) 112 CcY $ 100.00 [$  11,200.00
6 Screening Equipment 1 LS $ 170,000.00 | $ 170,000.00
7 Packaged WWTP - Precast Tanks & Equipment 1 LS $ 1,500,000.00 | $ 1,500,000.00
8 Packaged WWTP Tanks - Excavation & Hauling 645 CcYy $ 100.00 | $  64,500.00
9 Packaged WWTP Tank Ballasts 40 cYy $ 800.00 | $  32,000.00
10 Treatment Plant Platform & Handrail 264 LF $ 400.00 | $ 105,600.00
11 UV Disinfection Equipment 1 LS $ 50,000.00 |$ 50,000.00
12 Post Aeration Equipment 1 LS $ 50,000.00 |$ 50,000.00
13 UV/Post Aeration Structure 60 CcY $ 800.00 | $  48,000.00
14 WWTP Admin Building {(Control Rm,Blowers, Lab, Electrical) 1250 SF $ 400.00 [ $ 500,000.00
15 Generator & ATS 1 LS $ 100,000.00 [ $ 100,000.00
16 12" Outlet Pipe 2000 LF $ 300.00 | $ 600,000.00
17 Installation 50% LS $ 329,000.00
18 Electrical 12% LS $ 315,000.00
19 |Controls 7% LS $ 184,000.00
Estimated Construction Cost Subtotal $ 4,131,500.00
Construction Contingency 20% $ 827,000.00
Total Estimated Construction Cost $ 4,958,500.00
Final Design & Bidding 0% $ -
Construction Administration & Observation 10% $ 496,000.00
Permits, Advertising, & Legal $ 15,100.00
TOTAL ESTIMATED PROJECT COST $ 5,469,600.00
of Probable C« ion Cost and Detailed Cost Estimates prepared by the Engineer represent his best Judgment as a design professional familiar with the construction industry. It is ecognized, however, that the Engineer has
no control over the cost of labor, ials, or equi over the methods of determining bid prices, or over market ti ingly, the Engi cannot and does not guarantee that bids will not vary from any

of

C ion Cost or other cost estimates prepared by him.

THE ESTIMATED USEFUL LIFE OF THE ABOVE PROJECT IS: 20 YEARS




NEW PACKAGED PLANT - ALTERNATIVE 3
Annual Operating Cost

$52,300.00 |Electricity
$13,000.00 |Plant Maintenance (1 maint x 10 hrs/wk)
$1,950.00 |Plant Class 1 Operator (1 operator x 3 days/wk @ min. 1.5hrs/wk)
$67,250.00 |Total Operating Cost
$17,784.00 |Total Replacement Costs
$85,034.00 |Total OM&R
| 0.1 |Cost per kwh
Electricity:
Equipment Motor Hours Annual
Description HP Working Cost
INew Influent Pumps 20 9636 $15,815
|Aeration Blowers (2 Blowers) 20 17520 $28,754
|Flow EQ Blower (10% of time) 15 876 $1,078
|Dosing Pumps 10 5840 $4,792
|uv Disinfection (1 bank 100% of time, 2 banks 10% of time) 13500 $1,485
|Fixed Media Pumps 5 876 $359
TOTAL COST  $52,300.00
Maintenance - Equipment Replacement
Equipment No. of Unit Replacement
Description Units Cost Cost
INew Influent Pumps 2 $25,000.00 $50,000.00
|Aeration Blowers (2 Blowers) 2 $10,000.00 $20,000.00
|Flow EQ Blower (10% of time) 2 $10,000.00 $20,000.00
|Dosing Pumps 2 $20,000.00 $40,000.00
|Fixed Media Pumps 2 $2,500.00 $5,000.00
|uv Light Lamps 40 $30.00 $1,200.00
Juv Light Ballast 3 $200.00 $600.00
TOTAL REPLACEMENT COST (PRESENT DOLLARS) $136,800.00
TOTAL REPLACEMENT COST (10TH YEAR DOLLARS) $177,840.00

TOTAL REPLACEMENT COST (20TH YEAR DOLLARS)

$218,880.00




MINIMAL WWTP IMPROVEMENTS - ALTERNATIVE 1

Planning Period in Years:

Real Interest Rate on Treasury Notes & Bonds:

20
1.66%

SUMMARY OF ANNUAL OPERATING & MAINTENANACE COST

$61,426.00 Total Annual O&M Cost |
SUMMARY OF REPLACEMENT AND SALVAGE COST
Work Item Useful Initial Cost Replacement | Replacement Salvage Value
Description Life Cost Cost at Year
(Years) Year 0 Year 10 Year 20 20
20 $ 5,957,600 | $ 973,600 | $ 218,880 | $ 144,460.8
TOTAL PROJECT COST $ 5,957,600
TOTAL REPLACEMENT COST $ 973,600 $ 218,880
TOTAL SALVAGE COST $ 144,461
PRESENT WORTH CALCULATION
[Factors
Present Worth of Annual O&M Cost 16.90
Present Worth of Annual O&M Cost Increase 151.32
Present Worth of Replacement Cost - 10 Years 0.85
Present Worth of Replacement Cost - 20 Years 0.72
Present Worth of Salvage Value 0.72
Calculation - Present Worth Values
Initial Cost $ 5,957,600
Annual O&M Cost $ 1,038,153
Annual O&M Cost Increase $ 278,855
Replacement Cost Total $ 983,281
Salvage Value (Minus) $ (103,932)
TOTAL PRESENT WORTH $8,153,958




NEW SEQUENCE BATCH REACTOR SYSTEM - ALTERNATIVE 2

Planning Period in Years:

Real Interest Rate on Treasury Notes & Bonds:

20
1.66%

SUMMARY OF ANNUAL OPERATING & MAINTENANACE COST

TOTAL PRESENT WORTH

$5,983,339

$43,250.00 Total Annual O&M Cost
SUMMARY OF REPLACEMENT AND SALVAGE COST
Work Item Useful Initial Cost Replacement | Replacement Salvage Value
Description Life Cost Cost at Year
(Years) Year 0 Year 10 Year 20 20
20 $ 4,901,700 | 134,290 | $ 165,280 | $ 109,084.8
TOTAL PROJECT COST $ 4,901,700
TOTAL REPLACEMENT COST $ 134,290 | $ 165,280
TOTAL SALVAGE COST $ 109,085
PRESENT WORTH CALCULATION
[Factors
Present Worth of Annual O&M Cost 16.90
Present Worth of Annual O&M Cost Increase 151.32
Present Worth of Replacement Cost - 10 Years 0.85
Present Worth of Replacement Cost - 20 Years 0.72
Present Worth of Salvage Value 0.72
Calculation - Present Worth Values
Initial Cost $ 4,901,700
Annual O&M Cost $ 730,963
Annual O&M Cost Increase $ 196,342
Replacement Cost Total $ 232,815
Salvage Value (Minus) $ (78,481)




NEW PACKAGED PLANT - ALTERNATIVE 3

Planning Period in Years: 20
Real Interest Rate on Treasury Notes & Bonds: 1.66%

SUMMARY OF ANNUAL OPERATING & MAINTENANACE COST

$67,250.00 Total Annual O&M Cost |
SUMMARY OF REPLACEMENT AND SALVAGE COST
Work Item Useful Initial Cost Replacement | Replacement Salvage Value
Description Life Cost Cost at Year
(Years) Year 0 Year 10 Year 20 20
20 $ 4,958,500 | $ 177,840 | $ 218,880 | $ 144,460.8
TOTAL PROJECT COST $ 4,958,500
TOTAL REPLACEMENT COST $ 177,840 | $ 218,880
TOTAL SALVAGE COST $ 144,461

PRESENT WORTH CALCULATION

[Factors

Present Worth of Annual O&M Cost 16.90
Present Worth of Annual O&M Cost Increase 151.32
Present Worth of Replacement Cost - 10 Years 0.85
Present Worth of Replacement Cost - 20 Years 0.72
Present Worth of Salvage Value 0.72
Calculation - Present Worth Values

Initial Cost $ 4,958,500
Annual O&M Cost $ 1,136,584
Annual O&M Cost Increase $ 305,294
Replacement Cost Total $ 308,316
Salvage Value (Minus) $ (103,932)

TOTAL PRESENT WORTH $6,604,763




