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Agenda

- Physical Improvements
- Planning Improvements
- How to get it implemented
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POndS Inflow-Outflow Hydrograph

- Design Considerations
- Watershed area vs. basin volume
- Basin characteristics
+ Length vs. width
 QOutlet condition
- Groundwater

- Removal Rates up to:
- 80% Total Suspended Solids (TSS)
- 50% Total Phosphorus (TP)

- Flood Reduction related to
volumes available

Flow
\\

Time

- Removal rates improve as size of

pond increases
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-
Bioretention

- Design Considerations
- Max depth 6-9 inches
- Install vegetation that can withstand
intermittent submergence
- Need pre-treatment to settle out solids

- Maintenance
- Vegetation Maintenance (twice per
year)
- Sediment Cleaning (3 — 5 years)
- Debris removal (annually)
- Mulching (annually)

- Removal
- TP - 65% - 90%
- TSS - 80% - 90% kil

Schuler, 1997 “asd\Nenck
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Constructed Wetlands

Replicate water-filtering ability
of natural wetlands

- Sediments trapped or settle out

- Microbes convert nutrients in runoff to
forms taken up by plants

- Improves water quality

- Provides wildlife habitat

Segner Pond treatment wetland.
Photo by Wenck Associates.
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Constructed Wetland

Design Considerations

*  Phosphorus retention is not infinite

« Significant stormwater abstraction from
evapotranspiration during year (1 to 2ft)

Maintenance

- Sediment Cleaning

Forebay (5-7 years)

Entire basin (20-30 years)

Vegetation Maintenance (Annually)

Debris removal (annually)

Removal
- TP —40% - 55%
« TSS-70% -80%

PROFILE
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Vegetation Buffers/Filter Strips/Grassed
Waterways

Strips of vegetation along water bodies or waterways to intercept
stormwater runoff and reduce soil erosion.

- Reduce sediment and nutrient load
- Harbor microorganisms that convert nutrients
into forms taken up by plants

- Minimum width — 30-45 ft:
- Some research suggests width should be at
least 100 feet, with an additional 2 feet of
width for every 1 percent of slope. (Source:
Minnesota DNR) !

- If filter strips are established for manure Grass filter strip protecting a

management, Minnesota Rules chapter 7020 stream from agricultural runoff.
requires minimum width of 100 feet for Photo from USDA NRCS.

perennial streams and lakes and 50 feet for

intermittent streams and protected wetlands.

Source: NRCS-Minnesota, Feb. 2010 g
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Vegetation Buffers/Filter Strips/Grassed

Waterways

NRCS - Conservation
Buffer Design Tool.

Field length — Buffer width

Pollutant Surface soil condition
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e
Direct Dirilling

Seed is sown directly into a field
without previous cultivation.

- Reduces soil erosion

- Increases soil organic matter and water
infiltration

- Reduces surface runoff; runoff is cleaner

- Reduces leaching of soil nutrients into ground
water

- Reduces soil compaction, which improves soil
water retention

- Has been effective through renting out to
farmers to gain trust
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Drain Tile Management

Water control structure adjusted to vary depth
of drainage outlet.

- Controls nitrate-containing runoff

- Initial cost varies from $20 to $110 per acre
(Source: University of Minnesota Extension Service)

U of M Extension
Service photo
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After harvest: Outlet raised to After planting: Outlet raised Early spring and fall: Outlet
limit nitrate runoff to hold soil moisture lowered for field operations
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Alternate Tile Inlets/Outlets

- Limit direct connection to ditch

- Limit erosion into drainage
way

- Slow water without retaining
for long duration

- Minimal installation cost

- Limit future maintenance costs
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Septic Inspections/Improvements

Protect ground and surface
waters from pollution.

Recent surveys find between
20-40% failing -
Grant and loan dollars
available

Solutions include
- New installation
- Cluster systems
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Stormwater Reuse

- Design Considerations
- Ensure pipes are oversized — 4-inch lines
- Install overflow
- Backup source should be identified

- Captured and stored stormwater can

be reused for many purposes:

- Irrigation of ball parks, golf courses, and
other spaces

- Fire fighting

- lce rinks
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Road Design

- No curb and gutter
- Reduce Capital Costs

- Limit impervious

- Grass-lined channels
(swales) can be constructed
in place of curbs and gutters
to better manage stormwater.

- Better nutrient removal

- Reduced rate and volume of
runoff

Photo from U.S. EPA.
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Manure Management — Pltteq Storage

- Limits Odors — helps in developing
areas

- Efficient removal — ease of access
limits producers time

- Easier mixing — limit potential for
groundwater contamination

- Limit loss of nitrogen

- Up to 20% in earthen storage facilities
- Designs - Depth

- 8 ft for swine

- 12 ft for dairy

Surface appllcatlon of manure.
Photo from Purdue University ~acif\Nenck
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Conservation Tillage

Leaves previous year’s crop residue on field.

Benefits:
« Reduces stormwater runoff volume
* Reduces runoff by 40%*

* Reduces soil erosion and runoff

« Adds organic matter to soil, improving soil
and water quality

« Conserves water by reducing evaporation
at soil surface

« Conserves energy (fewer tractor trips)

*Hawkins 2005 UGA Water Resources Conference.

£
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Photo by USDA-ARS. .
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Fertilizer Management

Targeted Fertilizer Application
- Soil tested on a grid
- Locations identified by GPS

- Fertilizer applied at variable rates guided by soil
test results

Variable Rate vs Standard Rate Application

First-year results:

214,05 - Less fertilizer applied
Potash 160,580 - Cost SaVingS
- Less phosphorus to run off

0 50,000 100,000 150,000 200,000 250,000
Total Fertilizer Applied (lbs) /f\i-W k
B Standard Application Rate* B Variable Rate Application - enC
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Fertilizer Management — Test Case

Clearwater River Watershed District

- Lake Betsy — impaired for nutrients

- 8,000Ib reduction needed to meet TMDL goal

- Targeted agricultural land use activities in
watershed for fertilizer management

- Completed soil testing

- Through program reduced fertilizer application by
50,000Ibs

- Improved yields by 50%

- When applied over entire watershed will reduce
loading by 700,000Ibs
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e
Open Space Planning

- Guides land use and
resource management.
- ldentify key resource areas

for long term management
- Infiltration

- Stream corridors

- Trail systems

- Limit overall costs by
proactively managing
resource

Photo Courtesy of Hidden Valley Park - Northfield
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-
Is there a faster way?

- Dry Detention 10,000,000
- Wet Detention
- Constructed

Wetlands _ nooney
- Infiltration 3

Trenches i’: -
- Bio-infiltration I
- Sand Filters 2
- Grassed Swales —

1,000 T T T
100 1.000 10, 0D 1060, 0i0eDy 1,000, 0DeD
Waw (ft3)

Figure 23. Total Present Cost (TPC) of bioinfiltration filters with 67% CI.

Land costs are excluded and need to be determined separately.

Mn/DOT, 2005



- Emphasize the reason:
- Loss of land
- Fertilizer costs
- Improved yields

- Then focus on how you
can help

- Cost-share
- Grant dollars
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Questions?

Chris Meehan, P.E.

Wenck Associates, Inc.

PO Box 249

1800 Pioneer Creek Center
Maple Plain, MN 55359
763-479-4244

cmeehan@wenck.com
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