Using SAMI te Determine the
“Effective Discharge™



s Part 1
o HEER' Adjustments toe Daily: Elews

¢ Part 2

» Quick Intreduction te Single
Representative Discharges

¢ Part 3

e Using SAM to Determine the “Effective
Discharge”
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Charley River=USGS’ Alaska
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Tensas River







¢ A alluvial stream will adjust the
dimensions of Its channel te the
wide range of flews that moebilize Its
pPoeuRdary sedimenits

o Will" Sabine or Neches Rivers change
as a result ofi Preposed
Envirenmentall Elow: regime?



¢ Research) has shoewn that in many: FIVers a
single discharge can be Used te determine a

stable channell gecmetry

¢ [he Single Representative Discharge IS
Seometimes called

= Dominant Discharge

= Channel Ferming Discharge
= Effective Discharge

= Bankfull Discharge



¢ For my talk Channel-ferming
Discharge and deminant discharge
are eguivalent

= [he theoretical discharge that If
maintained Indefinitelyy would result 1n
the same channel geemetry, as the
existing channel geemetry with the
naturall range of low: events.



¢ hree methods for determining
Channel Ferming Discharge

= Bankitull
e Specified recurrence interval discharge
s Effective Discharge



Channel Widthrvs. Bankiull
Discharge

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)
e Chitale (1970)
+ Annable (1996)
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Figure 5.2 Downstream width-discharge relationships in sand-bed streams based on
data from various sources.




+ Regime Equations firom Julien and Wargadalam

= W~ 0.512Q0%5%d, 227, 02
o e A 7000 ] S 0
e h= 0.1380Q°°T.-°=
= S 14.7Q-%%d.T.12
» Where: Q = dominant flow discharge, d.=d.;of the bed

material, .= Shields parameter S = slope, V= velocity
h= depth



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

¢+ Example Application off SAMIte the
Sabine River at Ben Wier for
develepment off a Geomuorphic 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.



- 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.



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



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)






¢ Now, Iff I wanted to be one of those ponderous
sclentific people, and ‘let on® to prove ....... In the
Space of one hundred and seventy-six years the
Lower MissIssippl has shertened itself twe
hundred and ferty-twe miles.
... lIherefore, any calmi person, whe Is net blind
or Idiotic cani see that in the Old Oolitic Silurian
Period,” Just a million years age next Noevemier,
the Lower Mississippil River was upwards
off ene million three hundred thousand miles leng,
and stuck eut over the Gulf off Mexico like a
fishing-red. ..... that seven hundred and forty-twe
years firom noew. the' Lower Mississippl will ber anly,
a mile and three-guarters leng, and Caire and
New: Orleans will have jeined thelr streets
together ..... There Is something fascinating
about science One gets such whoelesale returns of
]cc:onjecture out off such a trifling Investment of
act.

¢ Life on the Mississippl™ Mark Twain



Bed Load: Component of the total
sediment load made up of sediment

moving In frequent,

successive contact

with 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
move as suspended load.



-Fine Material Lead (Wash Lead) Portion
of the total sediment load composed of;
particles finer than these feund In the
stream bed, freguently assumed to be the
fraction finer than .0625mm

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




Jetal Bed Material Lead: Is' Suspendead
Bed Material Load Plus the Bed! load

Total Sediment Load: I1s Bed Material
. oad Plus the Wash Load



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



¢ IThe Sediment Transport Module
calculates bed material discharge
curves using sediment transport
theories.



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



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



o Hydraulics Module

e Sediment Transport Module
e Sediment Yield Module

= SAM.AID
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