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Modeling of the Mustinka and
Bois de Sioux River Watersheds
Using the Soil and Water
Assessment ool (SWAT)
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Background

Bois de Sioux and Mustinka River models
developed through the EERC s \Walile
Project are being expanded/updated: for
Use in evaluating water guality.

Eunded by the Minnesota Pollution Control
Agency (MPCA).

Primany: goals: Assess water quality,
identify’ areas fior Pest management
practice (BMP) implementation, evaluate
BIVIP effectiveness, and aid in tetal
maximum daily lead (TTMIDL) development.




SWAT Overview

Soll and \Water Assessment Tool.

\Watershead-scale hydrolegic medel
developed by USDA's Agriculttral
Research Service (ARS).

Compiled fremi several existing USIDA-
ARS water guality’ and hydrelogic moedels

Available for free from Texas A&V at:
WWW. BIrC.tamus.edu/swat/soefit. model. html.

Source: Neitsch et al., 2002, ftp://ftp.brc.tamus.edu/pub/swat/doc/swat2000theory.pdf




SWAT Overview

Uses physically-hbased input such as
solls;, weather, land use, and
[epoegraphic adata.

Predicts the impact of land

managenment practices; on Water,
sediment, and' agricultural chemical
yields.

Conducts leng-termm simulatiens: (Up te
100 years) on a daily, moenthly, or
yearly time-step.

Source: Neitsch et al., 2002, ftp://ftp.brc.tamus.edu/pub/swat/doc/swat2000theory.pdf




SWAT Overview

IHydrelogic cycle and water balance ane
the driving force in moedell simulation.

IHydrelogy: split Inte twoe conmpenents:

Land phase: Controls amount of Water,
sediment, nutrient, and pesticide leading toe
the main channel in each subbasin.

Routing phase: Defines the movement of
water, sediment, nutrients, ete., through the
channel network of the watershed to the

outlet.

Source: Neitsch et al., 2002, ftp://ftp.brc.tamus.edu/pub/swat/doc/swat2000theory.pdf




Land Phase

Modified from Neitsch et al., 2002, ftp://ftp.brc.tamus.edu/pub/swat/doc/swat2000theory.pdf




Source: Neitsch et al., 2002, ftp://ftp.brc.tamus.edu/pub/swat/doc/swat2000theory.pdf




Mustinka RIVer
Watershed

Drainage: area: 825
sguare miles.

Drains into Lake
Traverse,

BoIs de SIouxX
(Rabhib) River
\Watershed

Drainage: area: 1140
sguare miles.

Outlet Is located: at

\Wahpeton/
Breckenridge.




\\Water

Quality,
Impairments

Designated Use:
Aguatic Life

Impairments:
Turbidity (T)

Dissolved
Oxygen (DO)

Bioassessments-
Eish (B-F)




SWAF Viedel Development

Jlo simulate the physical charactenstics of the
region, SWAT Incorporates several key
datasets, Including;
Tlopography
Slope
\Watershed andi sulbbasin beundaries

Hydregraphy:

Stream locations
|Lland Use/lland Cover:
Solls
Climate Data




Watershed Delineation

Mustinka:
128/ subbasins

Average area ofi each subhasin: 1700 ha
(4200 acres or 6.6 sg. miles)

Bois de Sioux:
126 subbasins

AvVerage area of each subbasin: 1211 ha
(2991 acres or 4.7 sg. miles)













2006 Land Use/LLandl Cover




Miodell Calipbration

Calibration periogd:
1/1/1990 — 8/51/2007

Model simulatien penod:
1/2/197 01— 8/31./2001

ISSues:

Limited flow data fer comparisen with medel
predictions.

A the Mustinka River \Watershed, no
continuoeus, flow: data — only stage readings.

Calibration fier dry years (1990/— 1992).
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Initial Bols de’ Sioux Results

Sediment yields within individual
subbasins were predicted te have a lange
variation, from 0.3/10 2.0 tens/ha per yean
(2413 1o 1619/ lbs/acre).

According to the moedel;, enly anout 15%) of
the sediment ereded from the landscape IS
PEeIng transperted out of the watershed.

This indicates; that the watenvays ane
deminated by deposition.







Annuall Sediment Loading andf Average
Discharge: BIDS Outiet neal

Breckenridge
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Average Monthly [Dischange and
Sediment Loading: BDS Outlet near
Breckenridge
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NEXT Steps

nclude the locations of current conservation
oractice Implementation (I.e. — CRP;, bUffers).

=lnalize the model calivration and validation,
With respect to beth flew: and water guality.

Refine fertilizer Inputs.

Select BMP scenaries fier medel evaluation 1oy
Working tegether with the: MPCA, Boeis de
Sioux \Watershed District and other relevant
entities.

Simulate the effects of the selected BMPS.




