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Project Background

MINNESOTA POLLUTION
CONTROL AGENCY

T
\7 ¢

RURAL WATER

* Project started in 2017
* Working with MRWA and MPCA

* Phosphorus and nitrogen removal in
facultative WWTPs

* Nutrients cause algae blooms

 Sandstone, Onamia, and Grand Meadow
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Project Overview

* How facultative ponds work
* Aerobic and anaerobic zones

* Water flows through several treatment
ponds

* Longer held and deeper waters more
effective

* Phosphorus often an issue

Typical Facultative Pond Layout

Source: MPCA, “Stabilization Pond Systems”, 2013
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Approach

* Pond Operation Spreadsheet
e 327 ponds
* Phosphorus removal ranking
e Correlation analysis

* Correlation between phosphorus
removal treatment and hydraulic
retention time (HRT)

Average Influent P [mglL1

Average Effluent P [mgiL1

Mass Influent P [Ib{d]

Mass Effluent P [Ibid]

Theoretical P loading [Ib Pldlacre]
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Example of correlation analysis
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Approach

* Visited the sites
* Analyzed flow schemes

* Determined opportunities
for removal

* Looked for major sources
of phosphorus

Grand Meadow WWTP Secondary Pond
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Primary Recommendation

* Optimize flow scheme

s P] Depth [in]
30 4 P2 Depth [in]

=51 Depth [in]

Depth of Pond in Relation to Bottom of P1 [in]

>
( —Depth P1 [in]

30 Depth P2 [in]
= Depth 51 [in]

Depth of Pond in Reltion to Bottom of P1 [in]

Figure 2: Onamia Modified Flow Scheme
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Solutions: Sandstone

Recommendation | Annual Implementation | Cost effectiveness | Annual Savings

Phosphorus | Cost (per year) (S per P Ib)

Reduction

(Ib)
Modify Flow 100 Ib SO SO S4,800 Implementing
Scheme 60,000 kWh
Alum Phosphorus Up to 3,600lb Up to $26,000 $8.33 N/A Recommended
Removal

UNIVERSITY OF MINNESOTA



Solutions: Onamia

Recommendation Annual Phosphorus | Implementation Cost effectiveness

Reduction (lb) Cost (per year) (S perP Ib

treatment)
Modify Flow 70 1b SO SO Implementing
Scheme
Alum Phosphorus Up to 760 Ib Up to $6,800 $8.33 Recommended
Removal
Waterfowl 130 Ib $142 $0.98 Implementing
Prevention $120 one-time cost
Inflow and 180 Ib Unknown N/A Recommended
Infiltration 27,000,000 gal
Reduction water
MDD

TAP UNIVERSITY OF MINNESOTA



Solutions: Grand Meadow

Recommendation Annual Phosphorus | Implementation Cost effectiveness

Reduction (lb) Cost (per year) (S perP Ib

treatment)
Modify Flow 351b SO SO Implementing
Scheme
Alum Phosphorus Up to 1,000 Ib Up to $8,200 $8.33 Recommended
Removal
Waterfowl 170 Ib $90 $0.54 Implementing
Prevention $120 one-time cost
Inflow and 120 |b Unknown N/A Planning
Infiltration 28,000,000 gal
Reduction water
MDD
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e
Personal Benefits

* Lessons in communicating ideas | . .
* How to ‘sell’ recommendations
* Importance of organization

UNIVERSITY OF MINNESOTA
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