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Sediment Delivery: — What Is 117

Sediment Yield = Total Amount of Sediment
Delivered te Watershed Outlet

Sediment Yield -- Croplanal + Stream Bank + Gully/
+ Ephemeral Eresien SoUKces

Sediment Yield = (Crepland + Stream| bank + Gully
+ Ephemeral Erosion SeUrces) =



Sediment Delivery: Ratio

Accounts; ferr deposition along the: path
from! the sediment: seurce: tor the
Wwatershed! outlet:

s Buffiers

n Watenways

s Ponds/Lakes/AVetlands

= FENCErows

s Water Sedimenit Control Basins
m [lerraces



Sediment Delivery: Ratio

Onginally: developed for estimating sediment
CAPACILY Gff FESERVOIrS

Square

Usuial applicatiens Were hased on drainage: anea



Sediment Delivery Ratior— Nen-Point
sSoeurce: Pellttion Applications

SIDR’ cencept expanded te) describe effects
off different practices at the watershed:s
eutlet

SR hased on distance: to “suriace Water
eV or other direct hyadrelegic
cCOnNection

Lanadscape Trapping (@ownstream
wetlanas, bulfers, etc.) still a fiactor



Effects of Landscape
Features on Sediment
Movement

'




Minnesota P Index SDR

Sediment D elivery Ratio vs. Flow Distance from Edge of Field
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Minnesota P Index SDR for
Conservation Practices/Tile Intakes

sediment Trapping Practice Trapping Factor
Lewvel terrace
Impoundment with runoft storage

Terraces
Bufter or filter strip

Natural Depressions
I'I"III" S10115 u1th ut inlets




Impact of Sediment Delivery Ratio

Field 1 = 5 tons * .28 = 1.4 tons delivered

Field 2 = 5 tons * 1.0 = 5.0 tons delivered



Watershed Sediment Budget/SDR
Examples

Whailtewater River — AGNPS Modeling/Sediment
Range Sunveys/sS Menitenng

Nemad|ir RIVerr — Resenvolr SUivey/GIS/SS
Moeniterng

iHawk: Creek — GILLEAMS Viodeling

Christenson Pond — USLE/Pond Sediment
Suney.



Whitewater River Sediment Budget
321 sq mi

e raneeewe « 58% Cropland

SOURCES (1000°’S tons/year) w

Sheet & RIill Ephemeral & Streambank SDI z 3 I A)

Erosion Clessic Gully Erosion
Erosion

72

Sediment Yield fo
Weaver Bottoms &
Mississippi River

Colluvium Sandbars & Tributary  Main Whitewater
553 Streambank  Valley Valley Delta
Deposits Deposits Deposits Deposits

17 36 63 20

SINKS (1000'S tons/year)
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Figure 16: Sediment Budget for Fines (Silt and Clay) N e I I I ad I R Ive r
Nemadiji River Basin
Sources of Erosion
Roads Sheet & Rill

Sediment Budeet

Bluffs
89%
(117,000 tons)

i 433 sg mi

T 69945
EForested

SDR = 81%

Floodplain
Bay 4% Uplands
14%, (5,000 tons)
(19,000 fons) (10, 000 tons)

Areas of Deposition



East Fork Beaver - | =
Creek Sediment
Bldget

76 sg mi
93% Crepland

Gress Eresion (GLEAMS)

69,320 Tons .

Estimated Net Watershed

Yield (Regional Sediment
Cunves):

15,200 Tfens

SDR = 2296

East Fork Beaver Creek
Watershed - Renville County




Christenson Pond — St. Peter, MN

1,050 acres

Based onl sediment
survey. In 2002 (built
1967)

85% Cropland/1.5% Avg
\Watershed Slope

Clay’ Loam Solls

Jiotal Accumulated
Sediment = 14,394 Tons

RUSLE = 32,655 Tons

44%0 SDR




Summary.

Sediment: Delivery: Concepts Important fior
AsSessing Impacts ofi Nen-Peint Seurece
Ieatments

Sediment: Delivery Precess; IS; Righly,
Variable — depends onr distance: to Water:
oAy, tYpe of erosion;, and landscape
features

Combinatien; o VMoniternng Data +
“Consensus”™ assessment procedures may
e more efficient than modeling



USDA Consernvation Effiects
Assessment Project (CEAP)

Effort to guantify envirenmental effects of
consenvation practlces/programs

= 3ER

N atl O n aI an d L : C;nserval on El:fects Assess;ﬁent Project {LI.,EAF'} Watershed Studies 1 i
a2 "-:-j AEE e . | . | ) PrTh ' IIII

\Watershead
Assessments

Impetus:
Goevernmment-wide
emphasis on
PErformance hasead
outcome measures




CEAP — Sample and Modeling Approeach

Data From:

1) landowner
surveys and

Field-level /

= | modeling
(APEX)

2) NRI attributes
at CEAP sample
points

Watershed

modeling
(HUMUS/SWAT)

Benefit
Estimates:

field-level
effects

Benefit
Estimates:

off-site
water quality






“Eresion, Redeposition, and Delivery: of
Sediment to Midwesterm Streams™ — Wilkin,

Hebel 1982

Removal oii floedplain |ands fifem: ewWerep: ag

Removal eff farming| firem steep: bordernng lands
aleng the floedplain

Establishment eff more: efifective filter strips to
Iselate: Uplandl eresion fremi active fleedplain

Controel eresion from cropped uplands based on
position relative to the active fleodplain



1993 MnRAP! Level |1 Land Use Analysis
Major Eindings:

Fhimkingl veyend “ I — Off site: Water guality: still
at risk altheugnl treatment meets sell productivity
tolerance

Relatively: high
contrbuien from
small’ percentage of
cleplana

Importance ofi
treatment adjacent te
hydrelegic pathways




Eield Phosphorus LLess Risk Assessment

PHOSPHORUS LOSS POTENTIAL AND MANURE APPLICATION RATES

Distance to | Effective | Seil Test Phosphorous | Sheet and Rill Base Manure
Surface 100 ft. Levels (ppm) Erosion Application

Water (feet) | Filter Strip[ Bray P1 Olsen |(Tons/Acre/Year) Rate on:
>6 No Application

<21 <16 <6 Nitrogen Needs
22-75 17 - 60 <6 P,O5 Removald=

No 76 - 150 61 - 120 <4 P,Os Removal

Less 4-6 No Application
Th > 150 >120 <6 No Application
an <21 <16 <6 Nitrogen Needs

300’ 29 .75 17 - 60 <4 Nitrogen Needs
4-6 P,Os Removal
76 - 150 61 - 120 <6 P,0s Removal v
<2 P,Os Removal
>2 No Application
<76 <61 <6 Nitrogen Need
61 - 120 <6 P,Os Removal

)
300 or > 120 <4 P,0s Re.mO\./aI
>4 No Application

Greater <120 <6 Nitrogen Needs
<4 Nitrogen Needs
4-6 P,Os Removal

> 150 >120

>120
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