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What is a Watershed?

= A watershed is the land that water WATERSHED
drains across or under on its way to the T e wershed |
nearest water body, like a pond, lake,
wetland, stream, creek, river, or ocean

Chverland flow =

= Watersheds come in all shapes and
sizes!

= We all live in a watershed, and our
actions can impact water quality
where we live and downstream
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What is a Watershed Plan?

Document that results from a watershed
planning process

Provides assessment and management
information

Voluntary

Road map
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Gulf of Mexico Hypoxic Zone

= Hypoxia = low oxygen
" One leading cause is excess nutrients —
primarily N and P
= Promote algal overgrowth and
eutrophication
= Algae die and decomposition process
consumes oxygen
= 2021 hypoxic zone was larger than

. i N | 4 e i [ t
average (apprOXImately 69300 Square Map of measured Gulf hypoxia zone, July 25-31, 2021 (LUMCON/NOAA). Red area
miles) and almOSt 3 X’S larger than the -I:fz-nuzzesz hg_-Lo:*'or;;ge." or lower, the level which is considered hypoxic, at the

bottom of the seafloor.

2035 goal
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I1linois' Contributions

¥ e

Total Nifrogen Total Phosphorus ¢
State Percent Cummlative  Delivered State Percent  Cumulative  Delivered b
of Total  Percent of Yield of Total  Percent of Yield

Flx — TotalFhx  (kekmyr) Flox ~ TotalFlx  (kgkn’yr')
[Mnois 16.8 16.8 17349 ]llnots 129 12.9 1174
Jowa 113 81 11672 Missouri 121 250 894
Indiana 101 382 1806.6 Iowa 98 348 892
Missourt 9.6 478 800.5  Arkansas 96 44 94.6
Arkansas 0.9 M7 750.1 Kenfucky 9. 334 1134

Source: Alexander et al., 2008
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How Are We Doing?
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Il1linois Nutrient Sources

Total N Nitrate-N Total P

2% 4%

M Urban runoff
M Point sources

m Agricultural
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NLRS Watershed Coordinators Priority Watersheds

T ILLINOIS

Extension

COLLEGE OF AGRICULTURAL, CONSUMER
& EMVIRONMENTAL SCIENCES

Figure 4.26. Watersheds served by
watershed outreach associates

Illinois Extension

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

|
agh

-

=2

A
.

3
\

V[

{

L

v

Legend
Coordinator Priarity Watershed —
Nitrogen

Coordinator Priority Watershed —
Phosphorus



Major

Pine Creek Watershed o g

Pine Creek Watershed
f/ fa il W3 =l gl BT g B
- Q o = i
] A

s,
“Branch ping c.

e
ar o s ey bt b b

i . o et s s i .

Lt e o ol i o o il
L\ul-lfll-il-lﬂ-lﬂﬁi-llllﬂ—ll-'—llll‘ —

oy e
iy ]
o
(==
o~ ———

Illinois Extension L o9 =

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN




Pine Creek Watershed

Pine Creek Watershed
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HUC 10 watershed

Covers almost 43,000 acres
all in Ogle Co.

Lower Rock River
Watershed — N priority

Mt. Morris Creek North —
303 D Stream, Total P
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Agricultural Solutions to Nutrient Loss

NITRATE

* IN FIELD PRACTICES
* NITROGEN MANAGEMENT

* COVER CROPS

* EDGE OF FIELD PRACTICES
* BIOREACTORS
* BUFFERS (NON-TILE DRAINED)
* WETLANDS

* LAND USE CHANGE
* PERENNIAL/ENERGY CROPS

* MRTN, INHIBITORS, SPLIT APPL.

Illinois Extension
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PHOSPHORUS

* IN FIELD PRACTICES
* REDUCED TILLAGE SYSTEMS
*  SOIL TESTS/NUTRIENT
MANAGEMENT
» COVER CROPS
* EDGE OF FIELD PRACTICES
* BUFFERS
« LAND USE CHANGE
*  PERENNIAL/ENERGY CROPS

12



In Field Practices

Wl K
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Reduced Tillage
No Tillage

Nitrogen Management
MRTN
N inhibitors
Cover Crops
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Controlled Drainage

Conventional Drainage

" Tsir: 5I'i;n+:=

Controlled Drainage

___ Control Structure

s TR0 T e :
H’ ‘:'!'r--‘-:l-ﬁ!- B i }E.T'
Wou can'raise orm

fower the outlet
elevation by
adding of —
subtrdcting gates

Image courtesy of Ten Ways to Reduce Nitrogen Loads from Drained Cropland

in the Midwest.
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Drainage water
management is the
process of adjusting
elevation of a drainage
system outlet, called a
control structure, to
control the volume of
water leaving the

field and reduce nutrient
loss



Woodchip Bioreactors

A woodchip bioreactor is a
lined trench filled with a C
source (wood chips).
Drainage water is routed
to the bioreactor through
control structures. The
control structures are used
to manage drainage water.

Illinois Extension

UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN

(Image from L. Christianson, UTUC)



Saturated Buffers

Saturated buffers store
water within the soil
profile of field buffers,
by diverting tile

water into shallow
laterals that raise the
water table within

the buffer and slow -
outflow. e

Conventional Outlet Outlet with Saturated Buffer
nS KON Field Lr L ORa

Water,controlfr? A
structure (32

%‘Ea

Image courtesy of Ten Ways to Reduce Nitrogen Loads from Drained Cropland in
the Midwest.
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Land Use Change

Less productive ground out
of row crops

Energy Crops

Perennial Crops

Photo: Jeff Skousen
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Agricultural Sector: State and Federal Cost-Share
Programs

USDA
USDA Pl \Qf N RCS
—— 3 A U.S. Department nfﬂglricu Hu.re
_ Natural Resources Conservation Service

FARM SERVICE AGENCY

Conservation Reserve Program Environmental Quality

Conservation Stewardship Program

Incentives program

Wetland Reserve Easement Program

Illinois 0
DEPARTMENT QF E Wm §M
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Conservation Reserve Partners for Conservation

EnhancementProgram 319 NonpointSource Grant Program
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Cover Crop Premium
Discount Program
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Agriculture
Rt ILLINOIS
a‘ :.Iilll'gg::r(s:%fgociation 'b NREC

ILLINOIS
FARM
BUREAU.

Farm. Family. Food. = o age
arm. Family. Fo Illinois Fertilizer &

Chemical Association

Supply + Service « Stewardship
Hinois Pork Producers \; ’AD D
Generations of Commitment

GROWMARK

Point Source

Downers Grove

Sanitary District

I=R6G

Government
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Public Works-
stormwater, PWS

MetropolitanPlanningCouncil

AQUA

Environment/Conservation

W““

ENVIRONMENTAL LAW & PoLicy CENTER .‘ American
SIERRA Farmland
. CLU Trust
T}leNature T\I LLLLLLLLLLLLLLL
Conservancy %
MISSISSIPPI “?ﬁg;:'-:-'--riuersnetwork
T =X F ;
i1y E R
COLLABORATIVE
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Contact information

Rachel Curry — recurry@illinois.edu

Illinois Extension
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Types of Pollution

Point Source Pollution
Any discernible, confined, and discrete
conveyance from which pollutants may be
discharged.

Pipe

Ditch

Tunnel

Conduit

Well

Concentrated animal feeding operation
(CAFO)

Vessel or other floating craft

Illinois Extension
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Nonpoint Source Pollution
Harder to define...

Excess fertilizers and pesticides from
agricultural lands and residential areas

Oi1l, grease, and toxic chemicals from urban
runoff

Sediment — construction sites, forest and
crop land, eroding streambanks
Livestock on pasture and pet waste

22



Bottom-Water Area of Hypoxia 1985-2021
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The Illinois Nutrient Loss Reduction Strategy

= Released July 21, 2015

" Addresses nutrient loads from Point
Sources, Urban Stormwater, and
Agriculture Nonpoint Sources

= Gulf of Mexico hypoxia

" Impacts of nutrients on local water
quality

Illinois Extension
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ILLINOIS
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REDUCTION STRATEGY
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Riverine Loads of Nitrate-N and Total P

Rock . 1097-2011
E 1960-1996

Green

Illinois
Kaskaskia
Big Muddy

Litile Wabash
Embarras
Wermilion
Mnais-all

] 100 200 300 400 5000 8 10 15 20 25 30 35 40
Nitrate-N (millions Ib yr'™) Total P (millions Ib yr)
Figure 3.5. Riverine loads of nitrate-nitrogen and total phosphorus averaged for 1980-1996 and 1997-2011.
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Table 3.2 Statewide Riverine Flow and Loads

1990:96 2013-17 2014-18 2015-19
Baseline

% Change % Change % Change
Average sbnauic Average A Average St
from from from
Value : Value : Value :
Baseline Baseline Baseline
Water Yield 13.0 14.7 +13% 14.1 +9% 16.3 +25%
{(infyr)
MNitrate-M
Load 397 425 +7% 380 -4.4% 448 +13%
(million Ib/yr)
Total
Phosphorus a4 49 +23% 41 +20% 46 +35%
Load
(million Ib/yr)
[ ] [ ] [ ]
Dr. Greg Mclsaac
Illinois Extension g
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Figure 3.4 Nitrate-N Load

+3% increase from 1980-96
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Figure 3.5 Changes in Nitrate-N Load

+135% increase from 1980-96
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Figure 3.7 Total Phosphorus Loads

4+30% increase from 1930-96
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Figure 3.8 Changes in Total Phosphorus Loads
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Figure 3.6 Changes in Water Yield
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Nutrient Loss Practices

Decision

Include as an NLRS

Efficiency Number

40% nitrate-N loss

Saturated buffers _ reduction; 0% P loss $10/aciyr"
practice .
reduction
Grade stabilization Insufficient information - -
Blind inlets Insufficient information - -
40% P loss reduction
Terraces Inzﬁ;ﬁ;&eas NS in non-tiled fields; 0% S40/ac/yr
Ph nitrate-M loss reduction
WASCOBs Insufficient information - -

Illinois Extension
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How Can We Reach the interim goals?

Scenario NPT

Maximum Return to Nitrogen
Sail test phosphorus
Conservation tillage

Bioreactors

Cover crops (grass-based) — tiled u

Cowver crops (grass-based) — non-tiled

Mitrification inhibitor — non-tiled H
M

mm lmplementation Level [2019)

B |nterim Reducticns (15% M) ' ' 1 :
#— |ntenim Beductions {25% P) ] 5M 108 15M 20M 25M

“Hin dats avaitabis to compare 1o metrc Millions of Acres Treated

Figure 8.5. Agricultural implementation as compared with scenario NF7 (which reflects infenim goals)
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How Can We Reach 45% Reduction?

Scenario NP8

Maximum Return to Nitrogen

Soil test phosphorus

Conservation tillage

Bioreactors

Wetlands

Cover crops (grass-based) — tiled
Nitrogen management — tiled

Cover crops (grass-based) — non-tiled
Nitrification inhibitor — non-tiled
Nitrogen management — non-tiled

mm 45% Reduction

Hm |[mplementation Level (2019)
®— [nterim Reductions (15% N)
®— |nterim Reductions (25% P)

Buffers — non-tiled*

0 5M 10M 15M 20M 25M
*No data available to compare to metric Millions of Acres Treated
Figure 8.6. Agricultural implementation as compared with scenario NP8

=
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HUCS Point Source nitrate-N Yields HUCS8 Non-Point Source nitrate-N Yields
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HUCS8 Point Source P Yields
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HUC8 Non-Point Source P Yields
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