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• B a c k g r o u n d / S i l v e r  L a k e  N u t r i e n t  

T M D L

• F e a s i b l y  S t u d y  /  S u b w a t e r s h e d  

A s s e s s m e n t

• F i n a l  D e s i g n

• C o n s t r u c t i o n

• P e r f o r m a n c e  S u m m a r y

Overview
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Location

• Silver Lake

• St. Anthony Village, MN

• Rice Creek Watershed District
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• Lake Surface Area - 72.5 acre

• Subwatershed Area - 678.6 acre

• Outlets to Ramsey County Ditches to Rice Creek

• TMDL approved in 2010 for Excess Nutrients,

• St. Anthony Village Target Load Reduction – 31.5 lbs TP

• Reductions in Watershed Load included

o Urban Retrofitting and Redevelopment

o Management & Education

o Regulatory Controls

Silver Lake 

Source: Silver Lake TMDL Report
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- Located in Apache Subwatershed

- Apache Plaza has seen significant redevelopment in last 

20 years. 

- Modeled TP removal performance from Salo Ponds 

using P8:

o South Pond: 59%

o North Pond 48%

o 29.9 lbs of TP Discharging to Silver Lake

Salo Ponds

Source: Silver Lake TMDL Report



Pond Alum Treatment System



• Removal of up to 27 lb/yr of TP

• Removes Dissolved Phosphorus

• Anticipated to achieve 85% of TMDL “P” reduction goal to 

Silver Lake

• Up to 45% of the project is grant funded ($200,000 of 

$450,000)

• Improved water Quality and Pond appearance of Salo 

Ponds

Feasibility Study



Jar Testing

Salo Park Set One

Jar 4Jar 3Jar 2Jar 1Product

150 ppm125 ppm100 ppm75 ppmAqua Hawk 4137

0.030.030.060.08Phosphate
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Treatment System Schematic
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Final Design
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Final Design
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Construction
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*
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Construction
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- Influent/Effluent Grab Samples

- 10 mins of settling 

System Startup
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Operation Duration
Average Effluent TP 

Concentration

TP Outflow Per 

Year*

Alum TP Load 

Reduction

Total Pond TP Load 

Reduction

[days] [mg/L] [lbs] [lbs] [%]

Baseline - TMDL - 0.19 29.9 0 0%

Salo Goal - 0.02 3.1 26.8 97%

2017 103 0.03 5.2 24.7 94%

2018 164 0.029 4.6 25.3 95%

2019 129 0.048 7.6 22.3 91%

2020 36 0.037 5.8 24.1 93%

2021 29 0.062 9.8 20.1 89%

2022 (Offline, no sampling)

2023 85 0.068 10.7 19.2 88%

2024 0 0.035 5.5 24.4 94%

2017-2024 Average 78 0.044 7.0 22.9 92%

YearResults
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Silver Lake Update
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Results Summarized through end of 

2024 monitoring season. 

Silver Lake



Question

Bill Alms, PE (MN, WI)

walms@wsbeng.com


