
PLAN C- IRRIGATION OF TREATED PLANT EFFLUENT, PLUS ADDITIONS AND 
IMPROVEMENTS PER PLAN A 

Under this Plan, the collected wastewater would be pumped to the SBR plant and 
treated, but then pumped to a storage basin for subsequent disposal by land application 
through irrigation. The benefit to be derived from this treatment and disposal process is the 
elimination of direct discharge of treated wastewater to waters of the state and the risk of 
violation due to process upsets and mechanical failures. Also, the current requirement for 
effluent disinfection, plus the control of effluent nitrogen and phosphorus, could be removed. 

A storage-irrigation system would be sized to match the existing plant hydraulic 
capacity of 220,000 gallon per day (29,412 cu.ft per day). Design criteria for the irrigation 
system is as follows. 

Annual Irrigated Volume = 220,000 gpd x 365 days = 80,300,000 gallons (10,735,294 cu.ft.) 
No. of days rain, snow, ice, frozen soil, maintenance and vegetation management precludes 
irrigation =185 days. Days open for irrigation = 180 days 

Expected Annual Precipitation = 40 inches per year 
Limit Applied Wastewater to 20 inches/acre per year, therefore total water to soil = 60 in./yr. 

Min. Acreage for Irrigation = 10,735,294 cu.ft. - 3,630 cuft per inch x 20inches = 147.9 A 

Min. Acreage per Nitrogen loading, for 3.1 mg/I average effluent Total N, July-2018 to June 
2019. Then, 0.22 MGD x 8.34 x 3.1 ppm = 5.69 lbs. N per day, or 2076.1 lbs. per year. 
Limit N load to 100 lbs./acre, then 20.8 acres required. Hydraulic load governs. 

Assume; 
Applied Volume of 1-inch/Acre in 7-day period, thus, 20 periods = 140 days, <180 days 
Applied Volume of 1-inch/Acre in 9-day period, thus, 20 periods = 180 days 
Applied Volume limited to 2-inches/Acre in 7-day period, thus 10 periods = 70 days 

Then, for 1-inch/Acre in 7-day period, 
117th-inch/Acre/day = (3,630 cu.ft. - 7) x 7.48 gal/cu.ft. = 3,878.9 gal/A/day 

3,878.9 gal/A/day x 148 Acres = 574,079 gal/day 
Check: 574,079 gal/day x 140 days = 80,371,060 annually 

Assume 8-hours pumping per day, pumping rate = 574,079 - 8 x 60 = 1196 gpm 
10-hours pumping per day, pumping rate = 957 gpm 

For 1-inch/Acre in 9-day period, pumpage per day = 446,506 gal/day 
8-hours pumping per day, pumping rate = 930 gpm 

10-hours pumping per day, pumping rate = 744 gpm 

Select 1200 gpm pump to operate for 10 hours per day. Then, 
80,300,000 gallons - 600 minutes per day x 1200 gpm = 112 days 
For 8 hour per day, required time = 140 days 
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Application Rate per Hour— 1200 gpm for 10 hours delivers 720,000 gallons onto 148 acres, 
or, 650.4 cu.ft.per Acre = 0.179 inches per Acre. Then, over 10 hours, 0.0179 inches per 
hour, <0.06 inch/hour permeability for area soils (ref. Newton County Soil Survey). 

For 185 days Storage @ 220,000 gpd, (185 x 29,412 cu.ft.) 43,560 cu.ft./A-ft. 124.9 A-ft. 
Assume 10 ft depth, then 12.5 acres surface area basin. 

Summary; 
Treated effluent pump station, 225 gpm for 324,000 gpd 
6-inch transfer force main, estimate 5300 lineal feet. 
Irrigation Area, 148 acres plus 12-acre border area, total 160 acres. 
Irrigation Pumps, 1200 gpm pump with 75 hp motor. 
Buried pipe w/ fixed sprinkler irrigation system layout to accommodate terrain 
System Supply Pipe, 12-inch, 1600 lineal feet. 
Storage, 125 A-ft, Membrane lined earthen basin 

Estimate of Probable Capital and O&M Cost, Plan C 

Treated effluent pumping station 
Transfer force main, station to storage, 5300 ft 
Land acquisition for irrigation, 160 acres 
Irrigation pump station, w/pump and controls 
Irrigation distribution piping and nozzles 
Supply piping, pump to distribution, 1600 ft 
Storage basin, 125 A-ft, 
Electrical work and equipment 

Plan A Construction 
Contingencies 
Engineering 

Total Estimated Plan C Cost 

$185,000 
265,000 
480,000 
200,000 
300,000 
100,000 
100,000 
100,000 

2,500,000 
200,000 
460,000 

$4,890,000 

It is estimated that an additional $200,000 revenue would be required to offset the annual 
expense to operate, maintain, and repair the effluent irrigation system in the first year. The 
total revenue requirement, including Plan A, for twenty years at 2% annual inflation is 
$15,434,632. The present worth of this total sum, at 1.5% interest is $11,872,794. 

It is estimated that the maintenance and repair to the irrigation system will be similar to that 
of the SBR system. Consequently, an addition $16,232 would need to be accrued and 
deposited into a reserve account. The present worth of twenty annual deposits of $32,464 is 
$499,446. 

Salvage value of the irrigation pumping system is estimated at $25,000 present value. The 
present value of Plan C is computed as, 

$4,890,000 + $11,872,794 + $499,446 —25,000 = $17,237,240 
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