APPENDIX “C”
Capital and Operating & Maintenance Cost Calculations




Town of Ladysmith
Operating & Maintenance Cost Estimates

Assumptions
Design Flows (ML/d)

Average Day
Peak Day

No. of Months of Ozone System Operation

Unit Costs
Cost of Labour (burdened)
Cost of Power
Cost of LOX
Cost of Sodium Bisulphite
Cost of Gas Chlorine

Ozone Dosages
Average

Maximum

Ozone in Oxygen Concentration

At Average Day
At Peak Day Production

Sodium Bisulphite Dosages
Average
Maximum

Chlorine Dosages
Average
Maximum

UV Design Fluence

Ozone Generation Power Demands
Ozone Generator, rated
Ozone Destructor, rated
Specific Energy Consumption

UV Reactor Rated Power Demands
UV Reactor (300 mm), rated

Arbutus

South End

kWh/Ib ozone produced

kW each
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Specific Gravity of LOX 1.31 kg/Sm®
| ozone-in-oxygen
ozone-in-oxygen
kW each 2 duty 0 standby
kW each 1 duty 1 standby

Date: 9/24/2003
Finalized Cost Estimates.xIsPreferred - O&M



Arbutus WTP
Ozone System Costs
1 Energy Cosis .

Average Daily Ozone Production 14.4 kg/d
317 Ib/d
Estimated Ave. Daily Energy Usage 317 kWh per day
Estimated Ave. Daily Energy Cost $ 22 perday
Estimated Annual Energy Cost $ 2,756 per year, based upon 4 months per year of ozone plant operation
2 L0 Uosre ' LOX Usage is ZERO, since air feed is assumed
LOX Usage 0 kg LOX per day, when plant is in service
Assume 0 kg LOX per day bleeds from the system when ozone not in use

Estimated Annual LOX Usage 0 kg per year
Estimated Annual LOX Cost $ - peryear
3. Maintenance Maierinls 1% of equipment cost per year Ozone System Cost 0.6 million

$ 6,000 per year
4. labour Costs
Manhours per day 0.5
Manhours per year 62 manhours per year, based on 4 months per year of ozone plant operation
Labour Cost $ 3,720
5. Summury of O&M Costs
Energy $ 2,756
LOX $ -
Maintenance Materials $ 6,000
Labour $ 3,720

Total (Ozone System O&M Costs) $ 12,476

UV System Costs
Estimated at $ 40,000 per year, based upon an unfiltered supply

Chlorination Costs

Average Daily Chlorine Usage 9.6 kg/d
Annual Chlorine Usage 3,504 kg/yr
Annual Chlorine Cost 3 526
Sodium Bisulphite Costs
Average Daily Bisulphite Usage 1.2 kg/d
Annual Chlorine Usage 438 kg/yr
Annual Chlorine Cost $ 219 per year
Miscellaneous Labour Costs 1 manhour per day, excluding ozone

$ 21,900 per year

Miscellaneous Building Energy Costs

Total HVAC and lighting Load 30 kw
Annual Building Energy Usage 87,600 kWh, with building operation 8 hours per day
Annual Building Energy Cost $ 6,132

O&M Cost Summary (Arbutus WTP)
Energy Costs $ 38,900
Chemical Costs $ 700
Maintenance Materials Costs $ 16,000
Labour Costs $ 25,600

GRAND TOTAL $ 81,200
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South End WTP
Ozone System Costs

None, there is no ozone at South End WTP
UV System Costs
Estimated at $ 15,000

Chlorination Costs

Average Daily Chlorine Usage 2.86
Annual Chlorine Usage 1,044
Annual Chlorine Cost $ 157
Sodium Bisulphite Costs
Average Daily Bisulphite Usage 0
Annual Chlorine Usage 0
Annual Chlorine Cost $ -
Miscellaneous Labour Costs 0.5
$ 10,950
Miscellaneous Building Energy Costs
Total HVAC and Lighting Load 15
Annudl Building Energy Usage 43,800
Annual Building Energy Cost $ 3,066

O8M Cost Summary (South End WTP)

Energy Costs $ 14,300
Chemical Costs $ 200
Maintenance Materials Costs $ 3,800
Labour Costs $ 11,000

per year, based upon an unfiltered supply

kg/d
kg/yr

kg/d Bisulphite Not Used at South End
ka/yr
per year

manhour per day, excluding ozone
per year

kw
kWh, with building operation 8 hours per day
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