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- Southfork watershed
lowa Landforms

Des Moines Lobe

lowan Surface

Loess Hills

Mississippi Alluvial Plain
Missouri Alluvial Plain
Northwest lowa Plains
Paleozoic Plateau

Sioux Quartzite

HOR BECEN

Southern lowa Drift Plain




Hydric soils




Drainage and agricultural development

Subsurface drainage and ditching
established nearly 100 years ago
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South Fork Land Use -- 2000 Corn




South Fork Land Use -- 2001 Corn

- Soybean
- Other grain
I dle

Pasture




South Fork Land Use -- 2002 Corn

- Soybean




South Fork Land Use -- 2003 Corn

- Soybean




South Fork Land Use -- 2004 Corn

- Soybean




Rotation/Cover Type
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Land Use

Continuous Corn

Continuous Corn - manure ¢

I:I Corn/Beans

Corn/Beans - manure

Corn/Corn/Beans
- Corn/Corn/Beans - manure
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South Fork Watershed: Monitoring Sites
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Observed and SWAT-simulated monthly discharge at SF450
October 1995 through September 2004.

— Measured

- — - Simulated
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valldatlon periods: 1995 through 2;)’14'

Calibration ’Val tlon
Hydrologic (mm)
Component 1995-2000
- Precipitation 770.0
Suﬁace runoff 38.0

Lateral flow 6.7

TlLe flow 151.2

G ndwater flow 10.3
apo anspiration 550.2

Pcbrténtual ET




Annual, monthly and daily streamflow calibration and validation
statistics of the measured and simulated data at SF450

Measured Simulated Measured Simulated
Annual (mm) Monthly (mm)

Calibration 1995-1998




Autoregressive modeling of hydrologic time series data:
A potential model validation tool?

~+ Observed =—Model (cyclic variations) —— Model + autoregressive term
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TC325 —BC350 — SF400 — SF450

Water quality results:
NO;-N
Frequency distributions for
concentration and load
(2002-2005)

Nitrate-N, mg/L

0.2 0.4 0.6 0.8
Fraction of daily samples with larger concentration

TC325 —BC350 — SF400 — SF450

N

Nitrate-N load, kg/ha day

0.001 0.01 0.1
Fraction of days with greater Nitrate-N load
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TC325 —BC350 — SF400 — SF450
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E. coli survival in soil after swine manure application
November, 2003

Survival in Soill

B Measured
— — Predicted

Survival (%)



Runoff Event — Field Scale
November 2003, 6 days after swine
manure application
wo sites: manured and non-manured
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Taal : Tile Station TC240: Discharge and E. coli
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Stream Sediments
Sampled Sept. 05

M E coli B Enterococcus
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Inventory of Conservation Practices: Conservation Practices
Tillage/CRP

B crP

Residue Management

Bl 329A - No-till

| 329B - Mulch till

| 329C - Ridge till

I 329X - Conventional till

10 Miles




Residue cover at planting depends on the
prior year’s crop

B No/Ridge Till O Mulch till  m Conventional Till

Corn in 2004 100%
87% of acreage 2
had adequate o
residue at next

60%
planting 50%

40%

. 0
Beans in 2004: 30%
20%

43% of acreage 10%
had adequate 0%

residue at next Beans All Acres
planting Prior year (2004) crop
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Figure 2

Relationship between Mehlich-3 extractable soil P and the concentration of dissalved P in over-
land flow from cropped and grassed fields in Oklahoma (data adapted from Sharpley et al., 1991
and Smith et al., 1991).

Soil P content Hern
and residue cover have [gEES
an interacting effect on P P R

losses!

Mehlich-3 extractable soil P (mg kg'!)

How do we manage bean [ e

| Extraction coefficient (slope of the relationship between soil test P and dissolved P in overland
| flow) as a function of erosion to represent soil vegetative cover for sites in Arkansas, Oklahoma,

New York, and Pennsylvania (data adapted from Pote et al., 1999; McDowell and Sharpley, zo01a;
S I u I and Sharpley and Smith, 1994). |
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South Fork Watershed — progress notes

Significant WQ database 2002-2005

e Land use mapping and conservation
practices inventory

 Hydrologic calibration of SWAT with tile
drainage component — progressing on
nutrient calibrations

Conservation priorities:
— Nutrient and manure management
— Constructed wetlands / wetland reserves

— Residue management when applying manure
following soybeans




Type

Wetlands/Manure Management




Quantifying Conservation Practices in the Southfork

agricultural land 76,320 ha
C-S rotations 71,930 ha
receives manure annually ~21,400 ha
has recorded manure mange. plan 3,920 ha

conventional tillage and no recorded CP 20,150 ha

no-till or ridge tillage 5,780 ha
CRP 1,840 ha
perennial rotations 760 ha
wetland restorations 280 ha

(94%)

(28%)
(5%)

(26%)
(8%)

(2%)
(1%)
(0.4%)



Conservation Practices Survey

South Fork lowa River Watershed, lowa
IUSDA Natural Resources Conservation Service

lowa State Office
]

Conservation Practices

| | 327 - Conservation Cover
i} 328 - Conservation Crop Rotation
|| 393 - Filter Strip
B 412 - Grassed Waterway
.| 38 - Water and Sediment Control Basin
| | 657 - Wetland Restoration
Residue Management
B No-Till/Strip Till - 13,718 ac.
Muleh Till - 110,952 ac.
| Ridge Till - 567 ac.
<30% Residue - 54,881 ac.
No Data - 26,399 ac.
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The message to stakeholders (|n part)
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> *Coupling nutrient and reS|due management Wlthln fields and
“filter” practices at edges of fields.may: offer the best chance to *
optimize CP effectlveness at the watershed scale:

-

-Technologles o optimize the placement of practices are belng
develeped. \Watershed scale assessments can help prieritize
and target practlces for farm-scale conservation pIannlng

—~Conservation practlces may take decades te fully |mpact ;
water quality at the watershed scale. A long term perspective
is needed. Bt options to make'measurable progress in shorter
terms are also n“eeded Small watershed projects involving

gheups-of landowners, offer one good approach. 4
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lowa River South Fork Watershed
CEMSA Buckeye subbasin

Potential CREP wetland
=== Tile mains
© Stream Sampling

[ ] FSACLU

Streams

Buckeye

Location Map




TWe) pesters have futher inferonf SWAT moedeling andl E. colil
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