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Why do we need buffers ,.what IS the prqblem’P
What do bu['f'ers'do —'why do w; Jov.eg.jeh'r’?

What can’t buffers do — What othe.r, practices Wk\wnh them’> -
] |
What are the barrlers/constrqmts to more adoptl.on’7 \
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4 year bld Riparigh Forest Bufferis



The Problem: Continued loss of perennial plant cover —
replaced by major expanses of annual row crops — larger
flelds — fence rows gone.

2012 Repbrt by Environmental'Working Group:.23.6 million. *
acres of grassland, wetlang& shrub-land converted to row.
crops between 2008-2011. |

Highly Erodible Land (HEL)
Converted to Cropland, 2008-12

[ 2,500-5,000 Acres
[ 5,001 - 15,000 Acres

[ 15,001 - 25,000 Acres
[ 25,001 - 50,000 Acres @ For an interactive map showing county-by-county
B >- 50,001 Acres conversion rates, click link below.

http://a.tiles.mapbox.com/v3/ewg.HEL_Hotspots.html



o e i Why Do We
Now large expanses with no perennial plant Need Buffers?

- communities to sloweranoff & trap sediment &
- flow directly into streams -




Gully Erosion Since Last Fall’s
|Harvest — Delivers A Lot Of Sediment
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Plantlng Right to the Edge Provndes
.Direct Access to the Channel S



Unprotected Banks
Erode
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Riparian Zone Grazing Accelerates Bank Erosion & Increases

Sediment & Nutrient Loading - Reduces Water Quality




How much soil/sediment do
- these 2 blocks represent?
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Channels Incise & Are

Sediment Choked With
High N & P & Aquatic
Ecosystems are Dead




Flow Into Missouri
& Mississippi
Rivers To The Gulf




Bottom-water dissolved oxygen across the Louisiana shelf from July 22-28, 2013
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. Datasource: N.N. Rabalais, Louisiana Universities Marine Consortium, R.E. Turner, Louisiana State University
Funded by: NOAA, Center for Sponsored Coastal Ocean Research

Nitrogen Pollution In The Mississippi River Basin
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Total nitrogen yields
(kg/km?/yr)

9-107

108 =177
178 - 299
300-438

]
1]
[
[ 439-622
=
[
[ |

[]

623 - 788
789 — 1,045
1,046 — 1,385

Bl 1386-1,889

Il 1.900-6,200

More than 2X the size of
1,900 square mile goal
set by Gulf of
Mexico/Mississippi River
Watershed Nutrient Task
Force.




Different Views of the Real Cost of Agriculture

(Des Moines Register: July, 2013)

“The American farmer of today is the model of efficiency
and productivity, single-handedly feeding 155 people.
...... our weekly trip to the supermarket ensures us the
safest and most reliable food supply in the world. We
have the highest quality and greatest choices while

paying the least of any global culture ...... Bruce Rastetter,
president of the lowa Board of Regents & CEO of a diversified,
international agribusiness.

“.... Our current situation is not
sustainable. We cannot continue to treat
our soils like dirt. .. We know what we need
to do: cover our soils year-round and
reduce tillage, slow water movement and
Increase infiltration and regenerate our soil

organic matter.” John Gilbert — Dairy farmer in
central lowa.
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Also Use In-Field Buffers
& Cover Crops
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Riparian Forest Buffer
Traditional

Model
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Riparian Forest Buffer

Traditional Model
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Forest Forest Forest Control

Fast-Growing Trees

d

Slow-Growing Trees
' Crop

Shrubs Native grasses/Forbs




Fast-Growing Trees

.

Riparian Forest Buffer

Slow-Growing Trees

Py Crop

Shrubs Native grasses/Forbs
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Bioengineering

Tom Schulez  Vertical structure/habitat
Trees * Multiple-stems — trap debris

- Vertical structure/habitat * Woody roots

- Improve soil infiltration/tilth * Little stream shading

« Standing nutrient storage Native Grasses

* Intercept subsurface pollutants « Wildlife habitat/cover/forage

« Carbon storage  Sediment removal from runoff
« Strong woody roots/banks * Improve soil infiltration/tilth

« Stream shading/in-stream food * No stream shading/ detritus

« Keep out invasive species
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Riparian Forest Bufrer Now
Does Not'Include Grass Filter

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

RIPARIAN FOREST BUFFER
(Ac.)

CODE 391

SINCE the majoerity of theareaimust
nowMeplanted to trees/SHUBS re=
enrelimentrequires that: 1)fthe ared
previeusly: planted o grass now:he
planted to trees/shrubsyern2)re-
enroll only the tree/shrivieenion
(landowner.might then conVert grass
strip'back to rowsCcrops) |

DEFINITION

An area predominantly trees andfor shrubs
located adjacent to and up-gradient from
watercourses or water bodies.

PURPOSE

+ Create shade to lower or maintain water
temperatures to improve habitat for
aquatic organisms.

Create or improve riparian habitat and
provide a source of detritus and large
woody debris.

Reduce excess amounts of sediment,
organic material, nutrients and pesticides
in surface runoff and reduce excess
nutrients and other chemicals in shallow
ground water flow.

Reduce pesticide drift entering the water
body.

Restore riparian plant communities.
Increase carbon storage in plant biomass
and soils.

Mitigate flooding damage by trapping large
debris and water-bome sediments, slowing
flood waters and lowering flood peaks.

Provide a harvestable crop of timber, fiber,
wildlife forage, fruit or other crops
consistent with other intended purposes.

Create ripanian habitat and corridors for
wildlife.

Provide room for water courses to
establish geomorphic stability.

CONDITIONS WHERE PRACTICE APPLIES

Riparian forest buffers are applied on areas
adjacent to permanent or intermittent streams,
lakes, ponds, and wetlands. They are not
applied to stabilize stream banks or shorelines.
It should not be applied to small cold water
trout streams.

The riparian forest buffer will be most effective
when used as a component of a total resource
management system including nutrient
management, pest management, and erosion
runoff and sediment control practices.

CRITERIA

General Criteria Applicable to All Purposes

The riparian forest buffer shall be positioned
appropriately and designed to achieve
sufficient width, length, vertical
structure/density and connectivity to
accomplish the intended purpose(s).

It must be wide enough to achieve the purpose
and minimally 40 feet measured horizontally
on a line perpendicular to the water body
beginning at the normal water line, bank-full
elevation, or the top of the bank as determined
locally.

Dominant vegetation will consist of existing,
naturally regenerated, or seeded/planted trees
and shrubs suited to the soil and hydrology of
the site and the intended purpose(s). Use
locally grown native species. Plantings will
consist of two or more species with individual
plants suited to the seasonal variation of the
site’s moisture status. No single species will

NRCS, IA
August 2007
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Grass Waterways Used to Stop Annual Development of
Ephemeral Gullies — Carry Water Without Sediment Load
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A well-managed grass filter can be control gullies or
consider thinning forest to allow more perennial ground
cover to grow.
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Design Considerations - Market Opportunities

Decorative florals (2-3 years;
dogwoods, pussy willow)

Nut trees (5-15 years; hazel
nuts, walnut, pecan)

Fruit trees, berries (3-5
years; apple, raspberries)

Shrubs for jellies, etc.
Mushrooms in tree strips

Biomass & timber (15-40
years, cottonwood, walnut)




Examples of Species Suitable for Riparian Plantings

Trees Shrubs
Cottonwood Redosier Dogwood
Sycamore Silky Dogwood
Willow Gray Dogwood
Silver Maple American Plum
Walnut/ Pecan Persimmon
Shellbark Hickory American Cranberry Bush
Swamp White Oak Chokecherry
Red Oak Nanking Cherry
Burr Oak Crabapple
River Birch : Paw Paw

Hackberry Ninebark

Hazel
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Riparian Forest Buffer Success
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Riparian Forest Buffer Success




Riparian Forest Buffer Success
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Riparian buffer
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UMCA Buffer Research On Upland Buffers

« Grass buffers reduce herbicide transport up to 80% from
surface runoff

* Native grasses better than non-native cool season

« Switchgrass 80% reduction of atrazine in soil in 25 days

 In-field agroforestry practices reduce field runoff by 16%

« Soil erosion by 25%
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thiPrairie Strips at Neal Smith Wildlife
Refuge - ISU

e WA A '\‘ bR RN '_'- (Ea l::‘ 80 \
: a3 I ‘\.‘\: /.I’; W\ebs“lte:'\I?ra/qﬂeStnps.Qrg
p ’ : , ”(‘-.;\\‘\\"'.‘-" \ » (t "‘ \ A i | / ‘ AL »" ! " . *.

- b .\‘(‘.. i N e Ry A A = |



‘0
©
c
)
s
)

o
2
o
ren)
c
o
E
-
O
n
o
=
it
©
=
£
S
(&]

H
1

N
1

0 -
1/1/2008

——e&—— Rowcrop
10% PFS at toeslope
10% PFS in contour strips
20% PFS in contour strips

1/1/2009

1/1/2010 1/1/2011

1/1/2012

>95% Reduction
in sediment
export from
watersheds
with prairie
filter strips.
No-till practices
alone were not
sufficient to
limit sediment
loss from all-

crop




Cumulative TP export (Ib ac'1)
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100% Rowcrop
------ 10% PFS at footslope

10% PFS in contour strips
20% PFS in contour strips

1/1/2008

1/1/2009

1/1/2010 1/1/2011

1/1/2012

>90% Reduction
in TP export
from
watersheds
with prairie



Tiles Pass Under Buffers Without Any Treatment
Alternatives for Tile-drained Landscapes?

CREP Wetland

Bioreactor
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Bear Creek Saturated Buffer

3 Chamber control
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Buffers Are Not Very Effective At Stabilizing Deeply Incised Stream
Banks - Bank Erosion — 40-80% of Sediment in Streams
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Bioengineering Methods

Lower revetment into stream and fasten end of

" t- t to the revetment
Lever the rest of the revetment into the stream, FERILE H pRTIER bo Theee e S
revetment to a t-post placed at toe of bank.

Streambank can be knocked down on to the
temporarily securing the revetment to the t-posts. Tevetment to posts with wire.

revetment. Slope should be seeded with grass
and planted with willows.

The slope can also be
treated with techniques
like brush mattress. See
other technique sheets.

Step Three: Begin Placement

Step Five: Final T-post Placement " . -
Step Four: Final Placement Step Six: Optional Bank Shaping



Boulder Weir (Riffle Structure)

Pool Crest Stones Riffle




Weirs spaced about 300 ft apart. Total length of one weir about 75 ft.
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constraints to’Adoeption

Volunteer Adoption Does Not Work
Must not treat soll like dirt

Streams should be valued'as more
than drainage difches

e »
CRP acres being lost f.o{row crops

Five Year Loss of Conservation Reserve Program

i _'_ é (CRP) Land in the Top 4 Corn Producing States Since
Not enough flexibility f.standards the Ethanol Mandate of 2007

2.1
1.8

1.5

Rewritten.standards a ajlawed

Climate change challenges buffers [

0.9

06

(Acres in Millions)

0.3

lowa Minnesota MNebraska llinois
Source: Big Picture Agriculture (Data from USDA)




1. Drinking water quality

2. Water quality for aquatic life
3. Rural job opportunities

4. Flood control

5. Water quality for recreation
6. Game wildlife habitat

7. Reducing greenhouse gases
8. Tourism opportunities

9. Crop production

10. Non-game wildlife habitat

4 . 5

Average Score on Five-Point Scale: No Priority to Very High Priority




Climate change models for lowa predict:

20% Increase In precip & severity of storms

50% Increase in stream discharge

-
S'Will carry more water —widen faster

lle installed to carry subsuface water

surface runoff expected

Ing expected

(L] Anthony Cornelius [www.downunderchase.com)
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Bear Creek
1992

Note Size of
Riparian Area
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