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Purpose 
In June 2012 Carver County Water Resource Management adopted a new ordinance 
outlining stormwater Best Management Practices (BMPs) to improve water quality 
and reduce water volume.  
• New developments are required to treat 1.05” of runoff on the site impervious 

area 
• 0.5” are treated for volume control by infiltrating on site 
• 0.55” are for water quality treatment for removal of TP and TSS 
  
The purpose of this investigation was to assess the current practices of the Carver 
County Stormwater Reuse program, compare the existing plans with collected data 
and recent research, and provide recommendations for future considerations for 
the county.  
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Rainfall and Stormwater Reuse 
Intro. For stormwater reuse in Carver County,  
• Irrigation rate is limited to a maximum of 2 inches per week for 20 weeks during 

the growing season, from May through September.  
• Ponds must maintain a minimum depth of 4 feet. 
 
 

Existing Soil Analysis 
Intro. Favorable existing soils for stormwater reuse would have a low wilting point 
(point at which plants are unable to take up water from the soil), a high field capacity 
(ability of soil to hold water), and a moderate hydraulic conductivity (ability to 
infiltrate water and still provide storage). 
 
Methods. Existing soil types in Carver County were determined using two sources: 
the USDA Web Soil Survey and the Minnesota Geological Survey Map 178. To 
determine if ponding would occur with existing soils, the following equation was 
used: 
 
 
 
 
 
Results.  
• 1.5”/week irrigation requires hydraulic conductivity of 0.80 in/hr. 
• 2.0”/week irrigation requires hydraulic conductivity of 0.88 in/hr. 
 

Amended/Engineered Soil Analysis 
Intro. If existing soils do not meet required retention and infiltration needs, a possible 
solution would be to use engineered soils with high water capacity, or to amend the 
existing soil with a porous mineral.  Adding porous material improves the soil’s water 
retention and/or infiltration capabilities.  
 
Methods. The University of Florida provided information about engineered soil 
(University of Florida, 1994). A past study performed by Olson et al. was reviewed for 
evaluating the impact of a compost amendment to existing soils (Olson et al., 2003) .  
 
Results. 
• Boulevards – decrease compaction and increase pore space in the soil through the 

use of engineered soil. 
• Open fields – increase water retention and infiltration through the addition of 

compost by tilling. The standard compost to add is MnDOT Grade 2 compost.  
 
  

Vegetation Study 
Intro. Applying stormwater to vegetation is the simplest way to keep it onsite and 
reduce runoff from the developed area into the storm sewers. Vegetated areas have 
much greater capacity to catch and store water than bare soil. The increased capacity 
can be attributed to plants’ ability to take up and temporarily store water volume in 
their roots, stems, and leaves. 
 
Methods. Brian Hogan, Professor and Extension Turfgrass Horticulturist for the 
University of Minnesota, was contacted for his opinion on boulevard turf grass and 
the U of MN Extension’s My Minnesota Woods was consulted for guidance on trees. 
 
Results.  
• Boulevard irrigation (e.g. Founder’s Ridge): recommended vegetation to handle 

the MN climate and tolerance to road salt are Tall Fescue and Fine Fescue.  
• Field irrigation (e.g. Red Cedar Creek): recommended vegetation are trees for their 

attractiveness and ability to consume large volumes of water.  
• Additional plants and grasses needed on the site should follow the Carver County 

BMP Guidelines for plants on slopes and edges. 

Irrigation Practices 
Intro. A reuse projects must incorporate an irrigation system that properly functions 
to ensure the designed irrigation rate and water volume needs are met. Two types 
of systems were investigated: subsurface drip irrigation and sprinkler irrigation. 
 
Methods. A literature review was conducted to compare the two methods of 
irrigation, as well as an economic analysis.  
 
Results. The advantages of each system type are listed in the table below: 
 
 
 
 

Conclusions/Recommendations 
• If impervious area to irrigated area ratio is greater than 2:1, consider increasing 

the irrigation rate to above 2”/week and increasing the infiltration rate through 
amended/engineered soil and prescribed vegetation. 

• Existing soil is loam in top 0-10 inches, underlain by a layer of clay loam roughly 
between 10-38 inches in depth.  

• Water capacity of soil is 0.17 and hydraulic conductivity is 0.2-2.0 in/hr. 
• Site specific soil cores should be taken and analyzed. 
• Site specific soil characteristics should be used in conjunction with Table III.C.3 

to determine time of ponding and appropriate irrigation rates.  
• Engineered soils such as structural soils may be the best option for boulevards in 

future developments. 
• Amended soils may be most beneficial when used in compacted or clay-rich 

areas used for infiltration and/or water storage.  
• Trees and rain garden plants are best vegetation for fields and open areas.  
• For boulevards, tall fescue plants should be used for moderately salted areas, 

fine fescues for highly salted areas.  
• An irrigation rate of 2.0 in/week is appropriate, provided hydraulic conductivity 

value is 0.88 in/week or greater. If hydraulic conductivity is higher than 0.88 
in/week, irrigation rates can be increased.  

• Subsurface irrigation should be used for small, open areas with less than 2% 
slope. This is particularly useful for boulevards 

• Sprinkler irrigation should be used for trees and uneven surfaces. These areas 
are difficult to irrigate with drip systems and can be more expensive. 

 
 
 
 

Methods. A precipitation gauge (Chaska 
2NW) was analyzed and used for routing 
rainfall runoff through a simple 
hydrologic model. 
 
 

The continuous simulation hydrologic model 
was developed for the Red Cedar Creek site 
based on hydrologic continuity: 

 
Change in pond storage = impervious runoff + 
direct runoff - evapotranspiration - irrigation 

Results. Three different ratios of 
impervious to irrigated area were 
modeled:  
• 1:1 – runoff volume too little to 

provide irrigation of 2”/week 
resulting in dry pond. 

• 2:1 – runoff volume provided is 
adequate to maintain irrigation of 
2”/week and keep pond within 
required levels. 

• 4:1 – runoff volume too large 
resulting in excess runoff to 
downstream system. 

Figure showing the project area. Created by Alex 
Nelson, 2016. Image credit to Google, 2016. 

Figure showing rainfall data. Created by Alex Nelson, 2016.  

Figure showing model results. Created by Alex Nelson, 2016.  

 
 

Subsurface Drip Sprinkler 

Topography Level (<2% slope) Any 

Vegetative Cover Plants with similar root zones Any 

Water Usage Advantages Higher efficiency; reduced 
evaporation and runoff; 
eliminates airborne pollutants; 
uniform pattern 

Higher volume; larger wetting 
zone; easier to monitor pattern 

Infrastructure Less corrosion; less human/pest 
interference; longer lifespan 

Less filtration required; easier to 
find malfunctions 

Cost (First Year) $10,000-$12,000 $9,250-$13,500 

Annual Maintenance Cost $1,000 $2,000 

Figure showing comparison of irrigation practices. Created by Mark Greve, 2016.  

tp = time to ponding 
i = irrigation intensity 
ks = hydraulic conductivity 
θ = water capacity (field capacity - wilting point) 
Ѱ = capillary suction head 
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A final report from the project is available on the RCP website at rcp.umn.edu. 
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