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BACKGROUND ANALYSIS DESIGN



Developing a Nitrate Reduction Strategy

High nitrate 
concentrations in 

groundwater

Breaks MCL, health 
concern

Ion exchange is used 
but costly

Analysis and 
development of 

alternatives

Data Courtesy of Dr. Claire Hruby (IDNR), Rebecca Ohrtman (IDNR), and 
Lori Scovel (Limestone Bluffs RCD)​
Manchester Source Water Protection Team



Project Site



Design Selections

3. Urban Nitrate Reduction Strategy

1. Wetland Riparian Buffer Zone

2. Contour Buffer Strips



1. Wetland Riparian 
Buffer Zone



Analysis of Current Wetland



Assessment of Groundwater Flow



Design of Riparian Buffer Zone



Mature Riparian  Buffer Zone



Cost of Riparian Buffer Zone

   3/8" Pea Gravel 6600 TON $25.00 $165,000.00
   Iowa Willows/Hybrid Poplars (8-9 ft poles - bag of 50) 6 BAG $3,300.00 $19,800.00
   Native Grass Seeding 1.17 ACRE $150.00 $175.50
   Trough Excavation 8500 CUB YD $5.00 $42,500.00
   Backfilll of Soil and Gravel 1900 CUB YD $40.00 $76,000.00

Subtotal

Riparian Buffer Zone

$303,475.50

Material and Construction Costs



2. Contour Buffer Strips



Investigation of Effectiveness 

10 % Crop Replacement

Up to 85% Nitrate Removal



Design of Contour Buffer Strips

Total Length 95,418 ft
Total Area 32.9 acres



Cost of Contour Buffer Strip

   Orchardgrass Seed 32.9 ACRE $150.00 $4,935.00
   Alfalfa Seed 32.9 ACRE $150.00 $4,935.00
   Seed Distribution 32.9 ACRE $50.00 $1,645.00
   Field Tilling 32.9 ACRE $50.00 $1,645.00

Subtotal

Contour Buffer Strips

$13,160.00

Material and Construction Costs

   1-year payment 32.9 ACRE $250.00 $8,225.00
   10-year payment 32.9 ACRE $250.00 $82,250.00

Foregone Income (corn) payments
Farmer Foregone Income Estimates



3. Urban Nitrate Strategy







Cost of Implementing Urban Nitrate Strategy

   Printing Brochures 2400 EA $0.10 $240.00
   Stamps 2400 EA $0.55 $1,320.00
   Brochure Design 1 LS $1,000.00 $1,000.00

Subtotal

Urban Nitrate Removal Education Brochure

$2,560.00

Materials, Mailing and Design Costs



Total Cost of Project

ITEM QUANTITY UNIT UNIT PRICE TOTAL

   Orchardgrass Seed 32.9 ACRE $150.00 $4,935.00
   Alfalfa Seed 32.9 ACRE $150.00 $4,935.00
   Seed Distribution 32.9 ACRE $50.00 $1,645.00
   Field Tilling 32.9 ACRE $50.00 $1,645.00

Subtotal

   3/8" Pea Gravel 6600 TON $25.00 $165,000.00
   Iowa Willows/Hybrid Poplars (8-9 ft poles - bag of 50) 6 BAG $3,300.00 $19,800.00
   Native Grass Seeding 1.17 ACRE $150.00 $175.50
   Trough Excavation 8500 CUB YD $5.00 $42,500.00
   Backfilll of Soil and Gravel 1900 CUB YD $40.00 $76,000.00

Subtotal

   Printing Brochures 2400 EA $0.10 $240.00
   Stamps 2400 EA $0.55 $1,320.00
   Brochure Design 1 LS $1,000.00 $1,000.00

Subtotal
TOTAL $319,195.50

Riparian Buffer Zone

Contour Buffer Strips

Urban Nitrate Removal Education Brochure

$13,160.00

$303,475.50

$2,560.00

Construction Subtotal $319,195.50
10% Contingencies $31,919.55
20% Engineering and Administration $63,839.10
Total Project Cost $414,954.15

Total Project CostsMaterial and Construction Costs



Thank you, 
questions?
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