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Introduction

Sediment and phosphorus are two pollutants that are frequently
monitored in streams. While research on pollutant input from
agricultural sources Is abundant, there has not been a wide range of
study on pollution from streambank and in-stream erosion. This
research evaluates streambank erosion and its contribution to
phosphorus and sediment pollution in two agricultural watersheds in
lHlinois.
Objectives of this study are to:
 Estimate annual erosion rates for two streams running through
agricultural watersheds.
 Estimate the proportion of total phosphorus and sediment
pollutlon In the watershed from terrestrial inputs vs. streambank

Figure 1. Erosion pins at Site EFS-R-2.

 Cross-section sites will be surveyed annually, during the summer-
fall season.
» Each cross-section site has at least four reference points that
surveys are referenced to.
 Cross-section surveys will be interpolated into a surface for
analysis.
 Erosion pins will be measured for bank recession at least quarterly.
Bank recession will be converted into a bank volume loss for
analysis.
 Soil samples were collected at each cross-section site and analyzed
for nutrient content.
« Unmanned Aerial Vehicle (drone) technology was utilized to
capture aerial imagery and elevation points of exposed stream
reaches. Imagery will be captured annually.

Flgure 2 Aerlal |magery of Site LS-R-4 in Sandoval, |

Evaluating streambank and in-stream erosion as a source of phosphorus and

Justin K. Higa, Jon E. Schoonover, Karl W. J. Williard, Jackie C. Gillespie, Jennie C. Snyder, Amelia K. Vick,
Kevin M. Turnbow, and Randy L. Lange

College of Agricultural Science, Southern Illinois University, Carbondale, 1llinois

SIU

Southern

[llinois
University
CARBONDALE

Legend

Project Sites
@ Rebar Only
X Cross-sections

Lost Creek

Lost Creek Mainstem
Tributary
[ ] Lost Creek Watershed

ILLINOIS

Jeffersoncuy S

Springfield

e N\\yndia
.

VINDIA.NA

e Samtlfbuns
: j gtwal
a National g of Esrit Garmin, . [~
A HERE, U Pwt’Mé’ USGS, NARAE N
" " (5P, METI, NRCAN, GEBCO,
'%’ / N NOAA nnnnnnnn tP Cor»p
: USGSTthIat R T/ ational Boundaries Dataset, 3DEF Biey ation Program, Geographic Names
= P Information System, Nationa IHydgphyDt set, National Land Cover-Database; National Structur
‘.“‘ e “hH . [Dtst ndthyﬂaT nsportation Datas tUSGSGIblE osystems; USC sssss Bureau TIGER/L
- ata usFsRo ad Déta; Natur IEthltUSDprtmthtth nitarian Inférmation Unit; a d
= NOAANt hal Cénters for Env ntal Information, U.S. Coa tIRIfMdIDt refreshed Jun
0 0.631.25 2.9 3.75 5 < m' i e 2022
Mlles \\ """" ,
3 | J",c,l'ya"' N
| J f
. .I '/ l _______________ — A - -
o ! . R
[ g .\Chncago Aﬁl
f o .‘V'—~ v/ e —

ILLINOIS

Jeﬁersoncny ot
2 athouus

N tional
HERE U

.Spr_l_r_\gﬁeld

/D NOAA i
=

IS S

P :',\ngii

' 'INDIA\NA

}ﬁw‘"uf

00T

A, METI, NRCAN “GEBC
ement P Corp.

Legend

' | Project Sites

@ Rebar Only
X  Cross-sections
=== East Fork Shoal Creek

East Fork Shoal Creek
DWt shed

O 0.6371.25 2.5

3.75

P-W <':J USGS, NA gﬂ Creek

‘‘‘‘‘‘‘‘‘

USGS The National Map: National Boundaries Datas t3DEPEI ation'Program, Geographic Names
Information System, National Hydr gphyDt sét National Land Cover Databas e, National Structures
Dataset, and National Transportation Datas tUSGSGlblE osystems; USC sssss “Bureau TIGER/Le

data; USFS Ro th Natur. IE rth-Data; USDprtm nt of State Humanitar

. NOAA National Centers for Env

mtIIfmtro,nUSC thIfMdIDt refreshed June,

n Information Unit; and

2022, S

Figure 4. Research sites along East Fork Shoal Creek

* The mainstem of each stream was split into 10 equal sections, and
one cross-section site was established per section.
 Erosion pin sites were established at three sites along each stream,
In the upper, middle, and lower reaches.
» Each site had at least 40 erosion pins in a grid pattern in the

bank.
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Preliminary Results

Bank recession measurement results (08/01/2022 - 01/27/2023)

LS-R-1 LS-R-2 LS-R-3 | LS-R-4* | EFS-R-1 |EFS-R-2|EFS-R-3*

Mean recession

(in)
Median 1.3 0.0 0.0 16 0.0 1.4 3.4
recession (in)
Standard 1.5 0.8 0.5 9.5 2.9 2.4 5.8
Deviation (in)
Range (i)  -05-7.8 -1-34 -15-15 15-287 -25-125 -3-65 0-16

*Sites had a large number of missing pins - erosion amount was treated as 16 inches (pin
length). Actual bank recession values may be greater than indicated.

Table 1. Bank recession measured from August 2022 through January
2023.

Figure 5 and 6. A 3D model of cross-section site LS-XS-2 constructed
using computer software. Reference points on the cross section will be
utilized to 1dentify annual scour or deposition within the cross-section.

Parameter Value

Sediment Loss from LS-R-1: 706.3 lbs.
Surveyed Bank Area at LS-R-1.: 02.7 ft?
Estimated area of bank along lower Lost Creek: 14.7 ac
Sediment Loss estimated across Lower Lost Creek: 4,870,872 Ibs.

Phosphorus Concentration in Sediment (INLRS) 1.5 1b P/ Ton Sediment
Phosphorus Loss estimated from Sediment Loss at Lower Lost Creek: 3,657.6 Ibs.

Table 3. Proof-of-concept calculation for sediment and phosphorus loss
based on data from LS-R-1. Soil phosphorus data was obtained from
the Hllinois Nutrient Loss Reduction Strategy. Final results will have
data applied from all erosion pin sites and cross-section sites, as well as
Total Phosphorus data results from soil sampling sites.

Ongoing Research

* Initial estimation of erosion loss from Lower Lost Creek is 4.9
million pounds of sediment and 3,658 pounds of phosphorus.

* This data Is from a single site at the downstream-most location
along the creek — thus, this value Is assumed to be an
overestimation of actual erosion occurring In this reach.

* Annual cross-section data will also account for streambed
deposition.

 Total phosphorus content for each site will be incorporated into
the calculations for phosphorus loss.

 As data is collected and processed for each erosion pin site and
cross-section site, a better estimate of erosion across the entire
stream will be calculated.
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