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Solls and Land Use

Cedar Creek Watershed ROCKWALL Cedar Creek Watershed
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Solls and Land-use
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DATA for RGA & Sediment Budgets

Resernvolr Surveys/Resurveys

Inferential: Histerical Ailr Photogiapns; and
Eleld Surveys

Models




USGS Suspended Sediment
Stations

Suspended Sediment Pin Oak Creek

Discharge (cfs)

About 21 Active Stations in Texas; 6 in the Blackland
Prairie; most larger rivers




Uncertainty in Vieasuread: Data
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SPARROW: USGS

Sediment Flux in RF1 Rivers
(mt/year)
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Load Estimates
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Cedar Creek Sediment: Gage Data

Tons/yr. Minimum | 25t% 50t%% 75t%% Maximum
Without Upstream 9519 266,538 1,875,282 | 3,931,430 8,557,761
Control (104,711) |(266,538) |(428,364) |(1,589,706) | (3,588,738)
With Upstream Control 3836 107,415 755,739 1,584,366 3,448,778
(42,340) (107,310) |(172,645) |(640,575) (1,446,130)

Simon et. al. 2004

Results for Watershed: Weighted by
Province Average = 665,480 tons/year




Sediment Yield/Budgets

Meniterng Suspended Sediment and Bead
Material and Gage [Data

Inferential: Histerical Ailr Photogiapns; and
Eleld Surveys

Models




Sediment Velume By
~ Differential Bathymetry.

Initial Survey Later Survey

200 kHz Bathy Sonar

Original Lake Bed

/ Sediment
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\/olume Estimates
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Cedar Creek Results: Bathymetric
Resurvey Method

Volumetrc Change: = 41,276 ac/it.
Density Assumpitiens @ 35 las/cufit
Yield =




New: Method:

Receiving Hydrophone Ly . 24 kHz
48 kHz Ty




Results: Sub-bottom Acoustics

Pre-lake soil
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New Method: Survey Vessel




Vibracoring in Eloed
Control Reservmrs




Water Depthiand Sediment Thickness
In a Flood Contrel Resenvelr

Sediment
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Cedar Creek Results:

Post-impoundment Core G5

sediment

Pre-impoundment
alluvium

Uniform thickness 1-2ft.




Reservoir Cores and

Sediment Survey
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Cedar Creek: Results Sub-
_ Bottom System surve

a Sediment was uniform thickness from 1-2
feet from Sub-bottom acoustics; resurvey
volumetric values reasonable for 40 year

time period

| u Sediment densities were 21.5 Ibs/cuft. from
core analysis

u Density x Volume= 492,247 tons/yr. total
sediment

4 REM: 790,000 Bathymetric; 665,480 Gage



Sediment Yelld/Budgets

Meniterng Suspended Sediment and Bead
Material and Gage [Data

Resernvolr Surveys/Resurveys

Models




Survey Form Stream

Assessment
Date: / /2006
) GPS
= Location:
Eield Assessment et
USGS 7.5 Area Acres Photos
oo s e b A e
1 Channel, Gully,
- Other If Gully Note: headcut height?
2 Riparian
Vegetation: Note on bank
3 Texture: gravel, sand, silt, clay silty clay, loam
4 Reach Length Visible ft.
- e
Height i Erosion
Depth/Active
? Channel
A - — .
Erosion Class Erosion Clas
5 Slight Slight
Moderate 6 Bed Material Moderate
Severe Size (est.) Severe
7 Bank E— Bank
Processes Processes
Slumps__ Slumps__
Wedge__ Wedge
Infinite Infinite
Slope__ Slope__
8 CEM Model Phase
| Stable
Il Degrading
Il Degrading and Widening
IV Aggrading

Laser, Digital Camera, GPS

PMA



Threshold

Meandering or Degrading Field I

Wet-Dry
Freeze Thaw
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2. Erosion: Impllcatlons

Channel Erosion
Meandering/Degrading

Meandering Channel
System

\ % Slight
. Moderate
Lateral Erosion —| Severe

Very Severe i

Degrading Channel

System
/% Log Spiral
CEM Model

Degradatlon




Downcut =3X Greater Erosion

CHANNEL EVOLUTION

Channel
Evolution Model:

Degrading System

toppling along bank top

R scour and earthflows




Predicted loss in 3 km channel erosion =
-~ 1000 years of sheet and rill erosion at pre-

s conservation agriculture rates
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Cedar Creek: Field + Airphotos =
Reach Classification

Visited 29 Locations;
Analyzed 10 Historic Photos
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Cedar Creek: Lateral Erosion
Most Prominent 90% Channels
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Creek: Degrading Channels
About 10%
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Cedar Creek: Degrading Channels
CEM: I-11

CHANMEL EVOLUTION




Cedar Creek:CEM: II-111

CHANMEL EVOLUTION




Erosion Rates?

Eield Assessment off Eresion Coefficients:
Stilbmerged Jet liest (IHanson, 1990)

Other EmpircaltMetheds




Moenitoring Eresion: PIRS or

datalogger— _ — housing

_F ] — housing
cable tubing-—"" | legs

FEEUTLETE DT || —
“~thorizental auger holes

FEEF sensor

cessive positions of retreating bank




Erosion Pins and Duratrac

SWAT Durotrac Recorder

PVC Cap —~ >

pd

Erosion Pins

Duratrac '
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Point Bar

— Reed
Switch

/\Float
Protection *
PMA 2-13-2007

PVC

Magnet—__—

Cummulative Erosion

Cummulative Time@
Tractive Force




Erosion Rates?

Meniter: Best data hut time consuming
and costly,

Other EmpircaltMetheds




Cedar Creek: Submerged Jet Test

IHanseon
WAVZalR
Allen
Simon

Hanson, G. 1990




DETACHMENT RATE EQUATION

ky = 5?6"\/\/ exp[ -0.121(c%)° 4i(1)* ™
'd

K~ Unit Dry Weight; % Silt Clay; Wet/Dry; Freeze Thaw

)
Data: Allen et. al. 1999; Wynn et. al. 2003

Modified SITES Equation




Erosion Rates?

Meniter: Best data hut time consuming
and costly,

Eield Assessment ol Eresiont Coelficients:

Stilbmerged Jet liest (IHanson, 1990)




Results Monitoring: Worldwide
Channell Eresion

Hooke world data

All data;
y = 0.0475x"0.4002
R2 =0.6272

Hooke Devon data

Lawler world

Sacramento R., Micheli
et al

Bear Cr.lowa, Zaimes et
al.

Washington data,
O'Connor et al.

Game Cr.Alaska,
Martin&Benda

Hickin and Nanson, BC
and AB rivers

Northern CA, old-growth

Northern CA, second-
growth
Northern CA, soil creep

Northwest America:
y = 0.0604x"0.3547
R2 =0.6264

Erosion Rate [m/fyr]
nxoxxl\qoboubo

North American data

Al data trendline

[ T T

1E+02 1E+03 1E+04 1E+05 1E+06 1E+0_ _ = North American
Drainage Area [km2] trendline




\/olume Erosion Channel:
Methods

Griener Method Channel/Gully Rate*Delivery Ratio
(1982)

Wilkinson Method | 0.5 Length *Height*Er*Density

Integration Method | Same above except allow for change
width with length

SEDNET Method |.0001pgQS Stream Power

Gaged Data Estimates Based on Simon’s Sediment
Method Yield Eqg. and % channel erosion




Rate Erosion: Field Loss Rates

Lateral
Recession
Rate
(ftiyr.)

Average
(ft./year)

Category

Description

0.01-0.12

Slight

Some bare bank but active erosion not readily apparent.
Some rills but no vegetative overhang. No exposed tree
roots.

0.2-0.8

Moderate

Bank is predominantly bare with some rills and vegetative
overhang. Some exposed tree roots. No slumps.

0.5-14

Severe

Bank is bare with very noticeable vegetative overhang.
Many tree roots exposed and some fallen trees.
Slumping or rotational failures are present. Some
changes in cultural features such as missing fence posts
and realignment of roads.

Quantify with Duratrac/Pin
data




Sediment Density: Values

Soil Textural Class Dry Density For Design
(tons/cubic foot)

Organic matter 0.011

Gravel 0.05

Sand 0.055

Silt 0.0425

Clay 0.035




Cedar Creek: Channel Erosion
All Methods

Method Modeled Channel Eroesion (tons/year)

Model Calibrated 471,052 (Spatial Sciences Lab)
Original Data

Griener Method 129,357 (adjusted for upstream reservoirs)
(1982)

Wilkinson Method 168,182 (SWAT channel lengths)

Integration Method | 151,359 (Drainage Area/Length )

SEDNET Method 197,684 (bare channel condition)

Gaged Data Method | 225,922 (Assume Blackland 1/3 basin)

Mean (All Methods) | 165,504




Field Data Taken at One Time:
Past [Land Use Changes?

Histercal Alr Photegrapias
10 year Intervals













Time Series Air
Photographic Analysis
Indicates Fairly Stable
Land-use over the
Basin Since the

Reservoir Built




Sediment Yield/Budgets

Meniterng Suspended Sediment and Bead
Material and Gage [Data

Resernvolr Surveys/Resurveys

Inferential: Histerical Ailr Photogiapns; and
Eleld Surveys




Soil and Water
Assessment Tool
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USDA-ARS, Temple, TX




Uplands modelled

MULSE l

Channel Erosion:
Vegetation, Stream
) Power and
Erodibility
Coefficient
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Cedar Creek: Discharge

Average Monthly Inflow to Cedar Creek Reservoir

Measured Mean = 18.37 cms
Predicted = 19.02 cms
RMS Error=11.08
R2=0.79; E: 0.81

80

60

Discharge (m3/s)

40 -

20 |,

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

Year
—— Measured Predicted




Overland Erosion

Overland Erosion (t/hafyear)
[ ]0.328-1.087
[ ]1.087-1.779
B 1.779 - 2.887
I 2887 -4.151
B 4151 -5.933
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SWAT
Modeled
Erosion

Adjust to Field Data




Cedar Creek: SWAT/FIELD

Cedar Creek (Sediment)

SWAT Predictions:

Total Sediment Load: 435,494 Metric Tons/yr
Channel Erosion 1 145,445 Metric Tons/yr
Overland Erosion : 300,880 Metric Tons/yr

Channel
33%

Wetland
0%

Pasture
16%

Cropland
44%

Field Estimation:

Total Sediment Load: 446,558 Metric Tons/yr
Channel Erosion : 152,572 Metric Tons/yr
Overland Erosion : 293,986 Metric
Tonslyr




Conclusions

Sub-bottom Reservoir Survey Techniques with core
should be considered the gold standard for

assessing sedimentation rates (Cesium for older
structures)

dRGA: by land use/physiographic province should be
one

Strearmn Monitoring: should be started; Pins,Peeps
and Submerged Jet

SWAT integral for prediction future changes under
future Land Use, BMP, Climate etc. Field Data gives
the past only.




