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Why Watersheds?

 Watershed-scale monitoring integrates effects
of farms, residences, businesses etc. over a
broad scale.

USGS NAWQA Program Watersheds
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Currgntly: eno ypic, geographl'!i.and temporal
varigtion combine to limit utilization"of source- tracking

methods. -

Can we effectively target (sites, time
source tracking studies to increase ef
reduce costs?
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South Fork Watershed

Evaluate spatial and temporal patterns in
water quality and determine impact of
Ivestock production facilities.

Develop planning tools that identify optimal
ocations to place specific conservation

oractices.

Encourage implementation of new practices
and identify their water quality impacts.

Conservation Effects Assessment Program




Stream flow and water quality monitoring
to assess variation within watershed.

e

Tipten Cr.




Swine Population & Manure Estimation
« Aerial photography

e Hog space estimates
 Manure/hog

 Manure applied near CAFO







Distribution of Hog Populations
in the Southfork Watershed
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Areas of row-crop production and permanent cover
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Estimated Swine Manure Application
A
e

Land Use

Continuous Corn

Continuous Corn - manure

[]

Corn/Beans

- Corn/Beans - manure
- Corn/Corn/Beans

- Corn/Corn/Beans - manure
- Forest

- Grass

- Urban



Land Use Summary

Watershed
Beaver South Fork Tipton

C/B 51 30 10
C/B+Manure 18 40 57
C/C 9 4 2.5
C/C+Manure 4 9 14
Grass/Pasture 4.6 5.2 4.5
Forest 0.7 2.4 2.3
CRP 1.5 1 2

Swine/ha 4.1 13.7 11.3






Site Means, 2002 - 2005
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Means 2002-2005

E. coli Enterococcus
Beaver Creek 340 a 373y p=0.05
South Fork 232 b 478 X
Tipton Creek 160 c 312y

E. coli: samples > 200 mpn/100 mL
— Beaver Creek: 34%
— South Fork: 51%
— Tipton Creek: 56%



What are the controlling hydrologic
conditions and response times?
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Hydric Soils
South Fork of the lowa River

Hydric Soils

No - 46%
B ves-s4%

- Streams

[ IMiles

10
Source: 15PAID Soils database, lowa State University [ 1 Kilometers




Average (2002 - 2005)
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RUNOFF

Comparison of E. coli transport at manured and non-manured site
* One site receives manure every other year (after soybean)
* One site receives no manure for previous 6 years
« Surface run-off volume and samples (same day analysis of E. coli)
* Soil sampling for E. coli
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E. coli survival in soil after swine manure application

November, 2003
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Runoff Event — Field Scale
November 2003, 6 days after swine manure application
Two sites: manured and non-manured

Manured Site

Discharge

YA

“ E. coli

/

7 10000

1 1000

11/3/03 11/3/03
12:00 PM  6:00 PM

11/4/03
12:00 AM

Day/time

I
11/4/03
6:00 AM

100

11/4/03
12:00 PM

W 00T/SII9 109 '3

cfs

0.5

0.4

0.3

0.2

0.1+

0

Non-manured Site

E. coli .

TR

DiSCM

7 10000

T 1000

100

11/3/03 11/3/03 11/4/03 11/4/03 11/4/03
12.00PM 6:00PM 12:00AM 6:00 AM  12:00 PM

Day/time

W 00T/SII9 109 '3



Runoff Event — Watershed Scale
November 2003, 6 days after swine manure application
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Where is runoff important?

[ ——

Conservation Practices Survey

South Fork lowa River Watershed, lowa
USDA Natursl Resources Conservation Service
lowa State Office

Conservation Practices

| 327 - Conservation Cover
o) 328 - Conservation Crop Rofation
[ ] 383 - Filter Strip
Il 412 - Grassed Wate rway
538 - Water and Sediment Contral Basin
[ ] BST - Wetland Rastoration
Residue Management
3294 - Mol
3798 - Ridge Bl
- Mulch till
= Conventional tll




E. coli, cells/100 ml

E. coli, cells/100 ml

E. coli : Seasonal Variability
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Survival (%)
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Stream Sediments
Sampled Sept. 05
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Beaver S. Fork Tipton



Tiles

Targeting Source Tracking

Runoff

l/

Stream water
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