Using SAMI te Determine the
“Effective Discharge™



s What IS’ Effiective Discharge?
¢ Terms and Definitions
o What Iss SAM?

¢+ Example Application off SAMIte the
Sabine River at Ben Wier fo
development off a Geomoerphic Overlay



EFFECTIVE DISCHARGE:

Effiective discharge s defined as, the mean of
the discharge increment that transponts the
largest fraction of the annual sediment lead
Vel a period of years (Andrews 1980). It 1s
calculated by Integrating the flow-duration
cunve and a bed-materal-sediment rating
curve. (USACE 2000)



EFFECTIVE DISCHARGE:

TThe effective discharge Incorporates
the principle prescribed By Wolman
and Miller (1960) that the channel-
feorming discharge' Is a function of Poth
the magnitude off the event and Its
freguency of eceurrence.



Bed Load: Component off the total
sediment lead made up of sediment

moving Il frequent,

successive contact

Wiith' the bed (Bagnold 1966)

-Bed-Material Load: Portion of the total

sediment Load com

posed ofi grain: size

found in appreciable guantities; in: the

stream bed, In sano

-bed streams

Significant quantities off bed-material load
moVve as suspended lead.



-Eine Material Lead (Wash Lead) Portion
off the totall sediment load composed of
particles finer than these found In the
stream bed|, fireguently assumed to be the
fraction finer than .0625mm

-Suspended Load (Tlotall Suspended
Lead) Is the Suspended bed material lead
Plus the Eine material Lead




Jletall Bed Material Lead: Is' Suspendead
Bed Material Load Plus the Bed load

Total Sediment Load: 1s Bed Material
L oad Plus the Wash Load



- Efffective discharge Is calculated! using
only the letal Bed! Materal Load

- Wash Load i1s not included In
computations



= he SAM package Is designed to
provide hydraulic engineers
Simooeth transition from making
Aydraulic calculations ter calculating
sediment transport capacity te
making sediment yield
determinations.



o Hydraulics Module

= Sediment Transport Module
e Sediment Yield Moedule

e SAM.AID



¢ The Hydraulics Moedule calculates
normal depth and cemposite
Aydraulic parameters from
distributed reughness, including bed
roughness predictors



¢ IThe Sediment Transport Module
calculates hed material discharge
curves using sediment: transport
theaories.



¢ The Sediment Yield Moedule calculates
sediment yield using the Elow-
Duratien Sediment-Discharge Rating
Curve Method.



¢ SAMI prevides guidance in the
selection of the moest applicable
sediment transport function for a
given stream using bed-material
gradatiens and hydraulic parameters
for that stream.



Channel Cross Section
Bed Material Gradation
Channel Bed Slope
Flow Duration Curve



Sam Inputs

Cross-Section Sabine River at Bon Wier
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Sam Input
Bed Material Gradation

¢ From USACE Report
¢ D16 = .0625 mm

¢ D50 = .14 mm

o D84 = .30 mm

¢ D100 = .5 mm

+ Channel Bottom Slope = 00014 ft/fit
or abeut .75 Ft per mile



SAM Input

¢ Elow duration Curve

Flow Duration Curve
1972-2007

—e— Obsenrvwed Flows
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Sam output

¢ Hydraulics

+ Rating Curve 11
B SAM Computed
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Sediment Rating Curve




¢ Observed Hydroelogic Regime
o Annual Water Yield = 5,465,145 AC ET

o Annuall Sediment Yield = 3,342,038
Tons
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Existing Conditions
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¢ Adjusted the yearly Hydrographs
Erem 1972-2007 te reflect full
Implementation of the HEER! Elow,
regime



Overbank Return Period (R) : 0.8 (years) Duration (D) : 32 (days)
Flows Volume (V) : 1353987 (ac-ft) Peak Flow (Q) : 31800 (cfs)
D 3 D G 0 D 0 D 0
Q 9000 4116 0 400 84814 0 900 039 Q 3 /
High Flow O O 0 D= © D= €
Pulses 0 4100 07868 Q 900 9120 Q 690 6 G Q 0 064
D: 6 D: 6 0 D: 4 D: 4
Q: 8690 37610 Q 0700 98500 Q 99 4258 Q 0 009
O 0 0640 90 430
Base Flows 300 4000 0 970
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40 40 0 0
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Average Hydrodrograph




Dry Hydrograph




Wet Hydrograph




New Flow duration Curve

Flow Duration Curve
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¢+ HEER Hydrologic Regime
o Annual Water Yield = 2,397,320 AC FI

o Annuall Sediment Yield = 1,068, 724
Tons
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Mid Point of Discharge Bin in CFS

HEFR Adjusted Flows
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¢ Significant Decrease In \Water and
Sediment Yield

o Water VYield
e 55 to 2.4 Million ac-ft.

¢ Sediment Yiela
o 3.3 10 1.0 tens anmnually

¢ Significant Changes In; Effective
Discharge



e [Decrease In discharge and Bed material
Lead can lead to:

Reduction In width

Depth changes (+/-)
Decrease In width-depth ratio
Slope changes (+/-)

Increase in Sinuoesity.
e Erem Stan Schumm (1969)



Chapter 5 - Enhanced Width Equations

4 Simons and Bender (1963)
a Schumm (1968) Australia
o Schumm (1968) U.S . A.

o Kellerhalls et al. (1972)

« Chitale (1870)

+ Annable (1995)
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Figure 5.2 Downstream width-discharge relationships in sand-bed streams based on

data from wvarious sources.
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