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Capital Improvement Project 

Long and Farquar Lakes, both nutrient-

impaired waters, receive too much 

phosphorus from the surrounding 

watershed.  Two iron-enhanced sand 

filters within a City park allow for a 

portion of the phosphorus load to the 

lakes to be captured and treated, 

helping to improve water quality. 

A new and innovative method of removing phosphorus has been 

put to the test in Long Lake Park in the City of Apple Valley.  Past 

land uses, combined with the watershed area draining to Long 

and Farquar Lakes, provides too much phosphorus for the lakes 

to assimilate.  The large amount of phosphorus results in 

excessive algae in the lakes. 

 

Iron-enhanced sand filters are a relatively new technology. The 

filters are proving to be effective at removing large amounts of 

phosphorus compared to other more commonly used practices.  

Traditional water quality practices have focused on treating 

particulate-bound phosphorus, which addresses only a portion of 

the total phosphorus load. Iron filings mixed with sand allow for 

the treatment of dissolved phosphorus and particulate-bound 

phosphorus. 

 

The City of Apple Valley and the Vermillion River Watershed Joint 

Powers Organization (VRWJPO) identified the portion of the 

watershed draining to the lakes that was contributing a large 

amount of phosphorus to the lakes and developed a project that 

would address the issue. City park land was given up to construct 

the filters for the benefit of the lakes.  Long Lake drains into 

Farquar Lake, and is the primary source of phosphorus in Farquar 

Lake.  The project will help to reduce phosphorus loads in Long 

Lake, which will result in improved water quality for both lakes. 

 

Park’s New Filters Help to Improve the Lakes 

A project completed cooperatively by: 
 

 Vermillion River Watershed 
Joint Powers Organization 

 City of Apple Valley 

 Dakota County Soil and Water 
Conservation District 

Apple Valley: Long Lake Park 
Iron-Enhanced Sand Filters  

Location 

  
City of Apple Valley, MN within 
the Vermillion River Watershed. 
 



  

Problem: 
 
 Too much phosphorus is draining from the watershed 

area draining to Long and Farquar Lakes 

 Excess phosphorus is leading to algae blooms and 

problematic water quality conditions for the lakes 

 Long and Farquar Lakes are impaired, (they don’t meet 

State and Federal water quality standards), which 

requires actions to address the pollutant source(s) 

 
Actions: 
 
 The City gave up a portion of its park land in order to 

accommodate a water quality improvement project 

 Two iron-enhanced sand filter cells  were constructed 

to remove particulate-bound and dissolved phosphorus 

from one the primary sources of phosphorus in the 

watershed draining to the lakes 

 Native plants were established for visual appeal 

  

Benefits: 
 

 Reduces phosphorus load by 33 lbs./year 

 Removes both particulate-bound and dissolved 

portions of the total phosphorus load to the lakes 

 Reduction in phosphorus aids in meeting water quality 

standards and removing the lakes from the 

Environmental Protection Agency’s 303d impaired 

waters list 

 

Costs and contributions: 
 

 Vermillion River Watershed: $40,000 for construction 

 Clean Water Fund: $20,000 grant 

 Dakota County Soil and Water Conservation District: 

Technical assistance and construction oversight 

 City of Apple Valley: $76,284 for construction, project 

design, and construction oversight. The City will also 

perform long-term maintenance. 

Vermillion River Watershed  
Joint Powers Organization 
14955 Galaxie Avenue 
Apple Valley, MN 55124 
www.dakotacounty.us 
952-891-7000 
 

Maryland Study  shows 
decline in brook trout 

due to temperature and 
land cover changes 

 
A study by Maryland 
Department of Natural 
Resources biologists 
highlights the detrimental 
impact of development, loss 
of forest, and temperature 
changes on brook trout, 
Maryland’s only native trout 
species. 
 
“Over the last 30 years brook 
trout numbers have declined 
drastically in many Maryland 
streams and disappeared 
completely from several 
streams in the rapidly 
developing Baltimore 
metropolitan area,” said lead 
author Scott Stranko, a 
biologist with Maryland DNR. 

 

The study analyzed brook 

trout distribution and 

abundance data collect by 

the DNR’s Fisheries Service 

over the last three decades 

against stream temperatures 

and land cover. For every 

one percent increase in 

impervious land cover 

(parking lots, roadways, 

rooftops, etc.) in a stream’s 

watershed, the odds of 

brook trout survival 

decreased by nearly 60 

percent.  

Can brown trout adapt to higher 
temperatures? 
Thermal tolerance among trout is a 
genetically determined trait, so trout 
populations can change over time to 
adapt to higher temperatures. Most 
researchers think that wild fish 
populations (with varying genetic 
makeup) can better adapt over time 
than domestically raised fish (who may 
be genetically very similar to one 
another). 

 
Do trout move to avoid 
temperature increases? 
Investigators found that brown trout in 
the Vermillion River move when 
temperatures exceed 20 degrees C.  
They move to areas where banks are 
undercut and vegetation overhangs the 
water, pools where cool groundwater 
seepage maintains the temperature, 
and deep pools that stay cool despite 
surface temperature increases. 
 
There are several circumstances that 
can prevent brown trout from escaping 
high water temperatures, including: 
 
 Low water levels and restricted 

water flow. If the trout is isolated 
in a pond area within the stream 
because of dry conditions or 
barriers that prevent movement, it 
can’t move to cooler water. 

 Surges of heated stormwater from 
large rainstorms falling on hot 
asphalt, concrete, or bare soil and 
running into the stream. The heat 
pulse may also come from a large 
storm spilling heated water from a 
rate control pond into the stream. 

 Chronic temperature stress. If the 
trout has encountered increased 
temperatures over a period of 
time, it may not have sufficient 
energy to move to a cooler spot.  

A grant from the 
Clean Water Fund, 
one of four funds 
established by the 
Clean Water, Land & 
Legacy Amendment, 
supported this 
project.  Clean Water 
Stories can be found 
on the Minnesota 
Board of Water and 
Soil Resources 
website. 

The Vermillion River is a vital 
natural resource that is important 
to public health and recreation, as 
well as to preserving unique 
wildlife habitats. It flows from 
New Market Township in Scott 
County, through residential and 
agricultural areas in central 
Dakota County, and cascades into 
a 100-foot ravine before it enters 
the Mississippi River near the 
Cities of Hastings and Red Wing, 
Minnesota. Throughout its 
journey, the river reflects urban 
and rural life within its 335-
square-mile watershed. 
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