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Project Location and Watershed Area 

•Crystal Lake 
is an 89 
acre lake 
within a 
1,237 acre 
watershed.  
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Crystal Lake Characteristics 

•Average Depth 
15 feet. 

 

•Maximum 
depth 40 feet. 
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Crystal Lake Characteristics 

• Estimated 
Lake 
Volume 
1,400 acre 
feet. 
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Crystal Lake Characteristics 

• Average Total 
Phosphorus 
Conc: 180 ppb 

 

• High: 1400 
(ppb) 

 

• Low: 70 ppb 

 

• Target: 40 ppb 
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What needed to be done?  

• TMDL determined a 72% overall load reduction in 
phosphorus was needed.  

 

• The external load reduction required in the TMDL was about 
320 lbs/yr TP.  

 

• Improvement options consisted of lots of small projects in 
watershed that would be implemented over extended time 
or bigger project such as this. 

 

• Funds needed to be secured for project construction and 
operation.  
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Why a Flocculation Treatment System? 

• Due to the fully developed nature of the upstream 
watershed, limited land was available to build other BMPs  

 

• Flocculation Option more cost effective than other options 

 

• Could reduce TP to lake by over 100 lb annually with one 
project 

 

• Public land available adjacent to the lake  

 

• Existing utilities were in the area to facilitate the project. 
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Flocculation System 
• Withdraws untreated 

water from Crystal Lake 
from either the Epilimnion 
or the Hypolimnion layer 
of the Lake 

• Uses Aluminum Sulfate to 
bind and remove 
phosphorus and 
suspended solids 

• Returns a high quality of 
treated water back into 
the lake 

• Discharges solids into an 
existing sanitary sewer 
system 
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Clarifier and Storage Building 
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Inside Clarifier 
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Clarifier  
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Filling Clarifier 
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Clarifier 
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Reagent Storage Tank 
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Reagent Metering System 
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Surface Water Being Treated within the Clarifier 
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Total Phosphorus Monitoring Results 
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Total Suspended Solids Reduction Results 
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Treated Water, Untreated Water, and Residual 
Solids 
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2012 Monitoring Results 
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2012 Monitoring Results 
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Observations after 1st year of operation   

• Facility has capacity to remove about 90% of the phosphorus 
from about 25% of the lake volume each year.  

 

• With just this project, it will address approximately half of TP 
reduction needed to return lake to non-impaired status.   

 

• Visual improvements already observed within the lake and 
discharge areas.  

 

• Operation has exceeded expectations in the first year of 
treatment. 
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Video 
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Crystal Lake  

Flocculation Treatment System 

 


