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» To the Gulf of Mexico outlet...










YOU HAVE TO
THINK LIKE WATER
AND
SEE WHAT WATER SEES!!!

= Dave Derrick -
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velocity increases,
competence & capacity increase
gentle €rosion occurs

velocity decreases,
steep competence & capacity decrease
deposition ocours

Initial Stream Profile
ith Changes in Gradient (slope)

removed by erosion

filled by deposition of sediments

Graded Stream Profile
After Irregularities Removed



The Channel Evolution Model
(CEM)

Identifies phases of
Stream Channel Evolution

and

Points toward changes
to expect over time







What is a Hydrograph?







» Slope / Topography
» Basin Shape







» Parent Material (i.e. bedrock, loess, alluvium)
» Water Tables and/or Aquifers
» Karst/Sinkhole/Underground Caverns

Dentritic Parallel Trellis

Contorted

B,
%’f»x

' v\







» Vegetation vs. Water Storage vs. Pavement
» Pavement vs. Pervious Pavement

» Short term vs. Long term

» Widespread vs. Isolated
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» Vegetated vs. Non-vegetated

» Grass vs. Crop vs. Forest

» Annual vs. Perennial

» Native vs. Exotic

» Deep-rooted vs. Shallow-rooted
» Management - Lush vs. Sparse

» Residue vs. No Residue
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» Texture - Percentage of Sand, Silt, and Clay
» Structure

» Influence from:
- Vegetation (0.M)
- Biological Activity
- Mechanical Treatment
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Figure 1. Water infiltration with five different tillage systems. NT=No-till,
ST=Strip-tillage, DR=Deep Rip, CP=Chisel Plow and MP=Moldboard Plow.
(Al-Kaisi, 2011). (Courtesy lowa State University). The picture above
illustrates a field with a likely relatively high water infiltration rate.




16 Years No-Till Versus First Year No-Till and Conventional Tillage
Near Pendleton, Oregon
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Fig 6. Water Infiltration Rate
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» Pre-settlement Prairies, Wetlands, and Forests???

or with

» Very few native Prairies or Wetlands, limited
amounts of forest, and a high percentage of the
watershed in long term conventionally tilled

cropland and heavily stocked pasture with
introduced grasses???




Original Prairies
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Qak-Savanna-Praine

Original Forests



» Prairie Soils were deep and loose, containing
very high organic matter with root channels

from native plants up to 15’ deep. They were
very absorbent with high infiltration, and in

Missouri it is estimated that now only 0.1% of
native prairies remain.
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» Wetlands once provided an unbelievable
amount of water storage and lined nearly all
bottom land drainages. These natural filters
slowed water delivery to streams and
facilitated ground water recharge. Now, it is
estimated that less than 5% of natural

wetlands remain.
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» Forests established along riparian corridors
and moist, wetter areas in the absence of fire
(generally north and eastern aspects and low
drainages). They slowed sediment hungry
water, increased infiltration, armored the
stream bank during high flows, and provided
bank soil stabilization (roots act like rebar -
especially in saturated soils).
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» In a properly functioning watershed, each
resource plays a specific role and serves to
protect the others, providing a relatively stable
watershed system over the long term.

» Naturally functioning system — T sustainable

» The effects of manipulating one variable in the
watershed are complex and far reaching.

» Soil characteristics play a major role in overall
watershed health.
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Quicker onset of peak flow after rainfall event
Higher peak (higher flood level)
Quicker drawdown
High energy = aggressive, sediment hungry, more damaging!!!
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» Structural Practices

> Terrace Systems and Tile Outlets
Pond Construction
PL-566 Flood Control Reservoirs
Wetland Restoration

Formerly: Levees / Channelization
» Vegetative / Management

- CRP/Other Programs (grass, trees, forbs, wetlands)
> No-till / Reduced Tillage

> More recently: Cover Crops and Soil Health
- Rotational Grazing Systems
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Change from pre-settlement conditions to
intensive agriculture

(de-vegetation and loss of functioning
prairies, wetlands, and forests).

Loss of high native soil quality

(O.M., structure, infiltration, percolation,
water holding capacity).

Some urbanization
MAYBE IT’S THE WEATHER????
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Figure 1. Soil organic matter content across the United States. Image: Hargrove
Luxmore (1988).










» Increased Field Runoff

- Shift from pre-settlement conditions to intensive agriculture
(de-vegetation and loss of functioning prairies, wetlands, and forests).

- Loss of high native soil quality
(0.M,, structure, infiltration, percolation, water holding capacity).

- Some urbanization
Wet Weather Cycle

) Collectlve effect of decreased vegetative cover
throughout watershed (bare much of the year)

» Change in stream gradient or stream length

due to straitening or channelization, head-
cutting, etc.




Gradient
A

Gradient
BorC




velocity increases,
competence & capacity increase
gentle €rosion occurs

velocity decreases,
steep competence & capacity decrease
deposition occurs

Initial Stream Profile
ith Changes in Gradient (slope)

removed by erosion

filled by deposition of sediments

Graded Stream Profile
After Irregularities Removed















» Grand River — decreased from 92 miles to 26
miles after channelization in the early 1900’s.
Slope increased from 0.6 ft/mi to 1.6 ft/mi.

» Locust Creek - decreased by 16 miles and
slope increased from 2.2 ft/mi to 3.7 ft/mi.

» Result - accelerated and increased peak flows
from upper watershed, increasing out of bank
flows, flooding, and sedimentation in lower
watershed.
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» Sedimentation surveys on Fountain Grove CA
and Swan Lake NWR in the1970-80’s showed
sediment accumulation up to 2 feet, along
with 52-72% loss of water storage volume
from filling of the floodplains/wetlands.

» Since 1983, the volume of Silver Lake and
Swan Lake NWR has decreased 25% due to
sediment deposition from Turkey and Elk
Creeks.
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Increased Field Runoff

> Shift from pre-settlement conditions to intensive agriculture
(de-vegetation and loss of functioning prairies, wetlands, and forests).
> Loss of high native soil quality
(0.M,, structure, infiltration, percolation, water holding capacity).
> Some urbanization
> Wet Weather Cycle

Collective effect of decreased vegetative cover
throughout watershed (bare much of the year)

Change in stream gradient or stream length
due to straitening or channelization, head-cutting, etc.
Extensive network of Levees and Dikes???

Extensive network of engineered structures in upper
watershed (ponds, reservoirs, terraces, WASCOBs)???
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What about Terrace Systems???
Tile Outlets directly into the stream???




» Channelization - early 1900’s, followed by a
network of Levees.

» Grand River Basin has approximately 30 lakes over
50 acres in size.

» In the 1960’s, (7) large flood control reservoirs were
planned for the Grand River Basin by USACE. It was
later determined that reservoirs and associated
channel modifications were not feasible, and were
subsequently de-authorized in 1989.

» Hundreds of PL-566 flood control structures have
been constructed in north Missouri since 1970’s(??).
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» Structural Practices

- Terrace Systems and Tile Outlets
Pond Construction
PL-566 Flood Control Reservoirs
Wetland Restoration
Formerly: Levees / Channelization

» Vegetative / Management
- CRP/Other Programs (grass, trees, forbs, wetlands)
- No-till / Reduced Tillage
- More recently: Cover Crops and Soil Health
- Rotational Grazing Systems
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» Every soil, vegetation, mechanical, and
drainage manipulation that takes place in the

watershed has an impact

- above and below!

» Conservation practices to address critical

resource concerns at the

field scale may add

to watershed impairment.

» In an Ag intensive waters
health and function may
effective, impactful, and

ned, improving soil
e the most cost-

neneficial

improvement for restoring watershed function.
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