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New Output Viewer
View Multiple Plans

RAS Sediment Plot - [m] X
File Options Help
T Effective Depth o] 2 Add Favorite CIEarFavontesl = || Open File Location ..
I Effective Width g
v I Fall Velocity e | Teble |
v
i' E‘Gwd Nurmber Chanml CA\Users\qOhecsag\Documents\HEC Data\HEC-RAS\Sediment Transport\Euclid Creek\EuclidExample.p08 hdf
roude Number Channe
I Hydraulic Radius [ Legend
¥ Invert Change g ! 2 Flow
I™ Invert Elevation 1400 I I | - {17 4 Eudid - Eudlid
b T 1arl nad Mace In 3600
Clear Selection 4 Invert Change
& Time Series  Profile © X5 . . el
4 [V Euclid
¥ Euclid 1000
o8 i
Eann &
:
500 Inverl Change 3600: 0.393932129144669 I | INRINEE. i s E
N N
™ 4000 5 .
3975 0z
— [~ 3025 Flow 3600: 200
Select e . 200 p
i 3825
Multiple e . = |SSaE=- A
Variables Ca
—ane =] sowmses 2000 HREERIPBRN8:05:480,,01005 2400 310201936 2400 30Jun1987 2400
Clear Selection Time.
Multiple Axes
QUBSl' U nStea dy DSS FlOW Optlon Flow Series for Puyallup Lower Puyallup
G Q . [+ Read from D35 before simulation select DSS file and Path
et Quasi- <
File: |C:\Users\gOhecsag'\Documents\Projects\WAT Puyalup‘Puyallup Calibration Dec 1!
Unsteady Path: |[JDATA/FLOW/0 LIAN1984/1DAY//
L4
Flow Data fnier fable
—Select/Enter the Data's Starting Time Reference
From DSS i Use Simulation Time: Date: P11an1984  Time: E“UU

" Fixed Start Time: Date: I Time: I
|

Hydrograph Data

Mo, Ordinabesl Interpolate \c'aluesl Del Row | Ins Row | |

File

Simulation Elapsed Flow Computation ‘I
| Time Time Duration Increment Flow
| (hours) (hours) (hours) (cfs)
HE 02)an1934 0000 |24 24 i 3660
2 03Jan1984 0000 |48 24 24 5020
= 04)an1954 0000 |72 24 [ 16300
E 05]an1984 0000 (96 24 1 23200
5 06Jan1984 0000 |120 24 B 13000
[ 07)an1954 0000 | 144 24 [ 12300 LI

SUbdiVide DSS |¥ Compute computation increments based on flow
Flows into Qow | ohigh |« ii
. 1 a 10000 24
Computational B 10000 20000 .
Increments 3] 20000 100000 1
: 4
Using the Flow- | [
Dependent Cl &
p < <

Tool | Plot ... Ok | Cancel |
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Calibration Scaling Factors
For Transport Functions

I3 Transport Function Calibration

and Modification

[V Modify Transport Functions with Factors or Parameters Defined in This Editor

- [m] X

& Scaling Factors
[ Transport and Mobility Scaling Factor:

Transpart Function Scaling Factor: |1

s

Critical Mobility Scaling Factor: 1.2 Increasing This Factor Decreases Transport

Increasing This Factor Increases Transport

" Parameters and Coeffidents

rHard Code Mobility Parameters and Tr

Mability Parameters

ransport Cosfficent

Transport Function Coefficents

Ackers-whis
’V Threshald Mability (A)

0.19 C o5 m 178 ‘

Laursen-Copeland
Critical Sheild's # (tau™c)

0.039 Coefficient Iﬂlm — Power ll— ‘

Critical Shield's # (tau =) [5.047 Coeffident Is Power |1.5

Lse Wong and Parker Correction ta MPH |

Mote: When the Wong and Parker (2006) coefficients are specified HEC-RAS exdudes the
form drag correction, which assumes plane bed conditions (i.e. no bed forms).

Wilcock and Crowe

Reference Shear
(tau*rm)

|—Mayer-Pater Milller Toffaleti 1P

IF b/f2

[~ Limit Toffaleti Suspended Transport when u*/Fall vel<0.4.

Defaults

oK Cancel |

Hiding Features

. -
Tei _ d;

.
T, | g

Parker (e-book)

B Bed Mixing Options — O X

—Capadity Partitioning Gradation
Capadty Partitioning Method: I Bed Gradation Only LI % Inflow Gradation: |1D

11 December 1933 Event

—Hiding Functions

Hiding Function:

Shape Factor: IU.G
\Wu & vl

Sand ESand
B Gravel

Sand

—Active Layer Opt|
Active Layer Thich

MNone (Only used for R.12 Fall Vel Method)
Ashida and Michiue

Egiazaroff ) ; .

Hayashi et al Min Thickness: I ft

Parker et al
Exenge e N > |

%% Bedload: I;.ro. o Active |30.

Cover fActive Layer Gradations
[ Specify Seperate Cover [Active Layer Gradations

¥ Copeland Method Option (test) oK Cancel Defaults ...

Grain Class Independence  With Hiding
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Runtime Algorithm Summary and Errors/Warnings/Notes

| E HEC-RAS Finished Computations — X
Write Geometry Information
Layer: commLeTe L ————
| Quasiunsteady Sediment Simulation
|| River: Morthond RS: 0
Reach: Morthond Mode Type:  Cross Section

| Profile: 080ct1975 0000

| —Computation Messages

| Smaton: 100/100 N
)

Sediment Input Summary:

Transport Function: Laursen (Copeland)
Sorting Method: Copeland (Ex7)
Fall Velocity Method: Ruby
Use Krone Partheniades
lobal depostionyerosion methods: Methods Summary
Veneer Deposition Method inside MBL
Mo Deposition Method in OB plus OB update
Veneer Erosion Method inside MBL
No Erosion Method in OB

Sediment Qutput Summary:

The sediment boundary condition(s) indude(s) a flow thatis higher than the maximum flow
in the sediment rating curve. HEC-RAS used the highest load in the rating curve.

At the following location(s) and first time(s). Errors
Morthond  Morthond 10000 18JUL1975 00:00:00 Warnings
The sediment boundary condition(s) indude(s) a flow thatis lower than the maximum flow Notes

in the sediment rating curve, HEC-RAS extrapolated between the lowest load and zero
At the following location(s) and first time(s).

Morthond Marthond 10000 011UL1975 00:00:00

Pause Take Snapshot of Results Close

Flow Split Options Including
Split Flows at a Distributary Based on Potential Instead of Flow

Initial Conditions and Transport Parameters  Boundary Conditions | USDA-ARS Bank Stability and Toe Erosion Model (BSTEM) | 2D Bed Gradations (beta) |

Select Location for Sediment Boundary Condition

Add Sediment Boundary Location(s) | Delete Current Row | Define Sediment Split at Junction. .. |

Sediment Boundary Condition Ty

Rating Curve | Sediment Load Seties | Equilibrium Load | Clear Water (no Sediment) |

Flow Weighted Sediment Split | Potential Weighted Sed Split Q Wtd Sed Split (Threshold) |  Sediment Split by Grain Class

Split Upper 101 Rating Curve
Junction Junction




Sediment Warmup Period

Decouple Unsteady
hydraulic and €<——
sediment time steps

HEC-RAS Sediment Computation Optiens and Tolerances

General | 2D Computational Options |

Computational Options
Bed exchange iterations per time step (SPI):

Min bed change before updating Cross Section (ft):
Min %5 change before recomputation of hydraulics (ft):
¥ Perform Volume Error Check/Carry Over:

Bed Roughness Predictor:

I Mone hd

—
poa
poz

Select Reaches to
Average Bed
Roughness Predictors

lSediment Computation Multiplier: 1 X the hydraulic time step |

Warmup Method None =

Warmup Duration (days): I

\ 4
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Warm up:

* Gradation Only
* Bathymetry Only

* Both Gradation and
Bathymetry
Warmup Method lh

Warmup Duration (da

Gradation Only
Bathymetry Only
Gradation & Bathymetry
Concentration (2D Only)

Defaults ... Cancel He - Show X5 Weights = |—
New Output Options
Sediment Output Options
. - Sediment Cutput Opt i Clear Variables...
Added Period | ..... & E———

Averaged <«
Output

User Option to
Turn Off Steady
Flow Output if it
Gets Too <

User Option mi
to Turn Off

Large Legacy -
Output File

Mass -
Qutput Increment:  [Computation Increment ¥

Primary Output Interval (Multiple of Cutput Increment)

1
Bed Related Output for 2D

2D Water Column Output Interval (Mult. of Out. Increment) |1
Only Used For 2D

Mass or Volume?

¥ Cross Section Bed Change Output
Number of Increments Between XS Outputs: [{
|- Sediment Hotstart

™ Initizlize Data from Sediment Output File

Gradation and XS -

Hotstart Type:

srowse [
HostartDate: [ HostartTme: [

Legacy Gradational Hotstart (Backward Compatability)

Long. Cum Mass Change (by GC)
Dredged Val (Totzl)
Dredged Vol(by GC)

I~ Write Bed Gradations to an Output File

™ Read Gradational Data from Hotstart File

Browse ||

[V Write Cizssic Output (WSE Profile etc. - O fi)
¥ Write Legacy Binary Output

Create Geometry Files from Sediment Results

~Spedific Gage Plot—————————————————————

Select Steady Flow Fie:

Compute Specific Gage... |

I Write Sediment DSS Outputby Grain Class~ [DalyFux |

Set RS to Write DSS Sediment Output...

Select Summary Reach (Reservoir)... |

oK Cancel Defaults ..

Hide XS weights which
should generally not
—> be adjusted

Customized User
Output Options
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New Output Options

Sediment Out Instantaneous, Irregular Concentration of Very Fine Sand
[ Sedment oul|| [ EuclidExample.POB sed | IregularTimeSeries  Euclid Euctid | 4075 [ Concentration 10-VCS | 01Aug1985-01Aug1986 IR-Manth 1 Year INST-VAL mg/ | B
5 EuclidExample.P08.sed  ImegularTimeSeries Euclid Eucid| 4075 Concentration 11-VFG 07Aug1983-01Aug1986 IR-Manth 1 Year INST-VAL m
Output Level
5 EuclidExample.PO8.sed  IrregularTimeSeries Euclid Eucid 4075  Concentration 12-FG 01Aug1985-014ug1986 IR-Month 1Year INST-VAL mg/l
Mass or Vol || 7 EuclidExample.P08.sed  IrregularTimeSeries Euclid Euclid 4075  Concentration 13-MG 01Aug1985-01Aug1986 IR-Month 1 Year INST-VAL mg/l
output nare] || EuclidExample.PO8.sed  IrregularTimeSeries Euclid Eucid 4075  Concentration 14-CG 01Aug1985-014ug1986 IR-Month 1Year INST-VAL mg/l
9 EuclidExample.P08.sed  ImegularTimeSeries Euclid Eucid| 4075 Concentration 15VCG  01Aug1985-01Aug1986 IR-Month 1 Year INST-VAL mg/l
Primary Outp|[| |10 EuclidExample POB.sed | RegularTimeSeries | Euclid Eucid 4075  Concentration Daily 07-F5  01)an1985-01an1986 1Day 1Year PER-AVE  mg/l
1 EuclidExample PO8.sed RegularTimeSeries Euclid Euclid| 4075 Concentration Daily 08-MS 1Day  1Yesr PER-AVE mgA
20 water cal| | [ 12 EuclidExample.PO8.sed RegularTimeSeries  Euclid Eucid 4075 ¥ 1Day _ 1Year PERAVE mg
EuclidExample.P08.sed | RegularTimeSeries | Euclid Eucid| 4075 Day |1 Vear
¥ Crossse : : :
= ~ tide Plot Daily Average Concentration of Very Fine Sand
[ Sedmenth|
I~ Initialize § . 13 - Euclid Euchid/4075
Hotstart T =
H
Browse £
— s
F
Hostart fe
i
-Legacy Gra % @
I~ Write Be| é o
I™ Read Gr
Brows °
30Sep1985 2400 31Dec1985 2400 31Mar19868 2400 30Jun1986 2400
[ Write Clas| Time and Date
ﬁ ¥ Write Legacy Binary Output | Compute Specfc Gage.. I |
Draily Flux "
- N eW DSS I Write Sedment DSS Output by Grain Class | Daily Flux | e |
Set RS to Wirite DS5 Sedment Outpu
Cumulative Flux O Ut p Ut | |
Comp Inc Conc
Comp Inc Flux Optlons
OK Cancel Defaults ...

New Output Options

Sediment Output Options

~Sedment Output Op

S . )
s | - ) oy ot Update: Write Updated XSs as
Mass or Volume? lﬁ redged Vol (Tol ; .

e ——— PR New Geometry File

Primary Output Interval {Multiple of Output Increment) 1 Specific Gage Plot
Bed Related Output for 20 Select Steady Flow File: | Specific Gage Flows . .

20 Water Column Output Interval (Mult. of Qut, Increment) [ S I f d
S implifie

9 [ Compute Specific Gage... I
|V Cross Section Bed Change Output o o
Number of Increments Between XS Outputs: [} S p f
—— I ecimc
|- Sediment Hotstart

HEC-RAS Sepecific Gage Anal X

I™ Initislize Data from Sediment Output File G a ge
Hotstart Type: Gradation and X5 - Enter the sub folder name to store the specific gage oK

project:

==l | | Cance Options

~Legacy Gradational Hotstart (Backward Compatability) ——— - [SpecficGage
I~ Write Bed Gradations to an Output File

™ Read Gradational Dats from Hotstart File

el ||

Create Geometry Files from Sediment Results

Reservoir Statistics
Summary Reach

~Spedific Gage Plot

Select Steady Flow File:

[V Wirite Classic Output (WSE Profile etc. - O fie)

¥ Write Legacy Binary Output Compute Specific Gage... | [3. Specify a Result Summary Reach — O X
Daily Fi -
[~ Write Sediment D5 Output by Grain Class aily Fluc ( i P River: |g,a,,e‘ bed =] [ Stage-Volume Curve
SetRS to Write DSS Sedment Cutpu 3 Reach:  |gravelbed | | MaxEev: |331.7
I Upstream Riv Sta: 4250.00% -

y Min Elev: (816.4]
Downstream Riv Sta: 3750.00% >
L& (== EEE] Create Summary Reach |

10
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New Output Options

Sediment Output Options

Sediment Output Options

Bed Related Output for 2D

Only Used For 20

¥ Cross Section Bed Change Output

: - = Long. Cum Mass Change (Tota))
Output Level: 4 @ Long. Cum Mags Change (by GC)
Mass or Volume? | - Dredged Vol (Total)
— Dredged Vollby GC)
Output Increment:  [Computation Inarement v

Primary Qutput Interval (Multiple of Output Increment) 1

2D Water Column Output Interval (Mult. of Out. Increment) [

A Clear Variables...

Hotstart bathymetry e

(| Sediment Hotstart
[ Initialize Data from Sediment Output File

and/or gradation from(_ i =

any time step of any L= |

Hostart Date: Hostart Time:

sediment output file e e

[ Write Bed Gradations to an Output File
[ Read Gradational Data from Hotstart File

Create Geometry Files fram Sediment Results ‘

[

¥ Write Legacy Binary Output

I~ Write Sediment DSS Gutput by Grain Class

¥ Write Classic Output (WSE Profile etc. - O fiie)

SetRS to Write DSS Sediment Output... |

Spedific Gage Plot

Select Steady Flow File: hd

Compute Spedfic Gage... ‘

DailyFux v
g Select Summary Reach (Reservoir).. |

oK Cancel Defaults ...

Flux Weighted Capacity Partitioning

We have always partitioned capacity based on the grain
class distribution in the bed:

Gs(i) = P(i)*Pot(i)

But if the inflowing load includes grain classes not in the
bed, they deposit. This feature partitions capacity partially
based mostly on the bed but also based on the inflowing
load.
So if:

P(i) = % of grain class in the bed

f(i) = % of grain class in upstream flux (mass in)

F% = User specified percent (e.g. 18% in the figure, default
10%)

Pot(i) = the transport potential of the grain class

Then Capacity (Gs(i)) would be:
Gs(i) = ((100-F%)/100)*P(i)*Pot(i) + (F%/100)*f(i)*Pot(i)

Bed Term Upstream Flux Term

5. Transport Model and AD Parameters: — [} X
1D Methods:

Fiouting Method (10 |CDnt\nuity j
I Sedment Junction Splt Methad: I |FIOwWe\ghled j

Pool Paszs Thiough Method:

2D Methods:

AD Parameters T Erosion Parameters 1

Load Correction Factor

™ Totakload Comection Factar

Bed-Load Carrection Factor: | No Comection -
Suspended-Load Correction: | Ma Comection -

Diffuzian Coefficient

Diffusion Method: Maone -
K ft2fe

Susp Diffusion Method. |N0na J
K[ ks
BedLosc Ditusion Wethod:  [iiona -l

K 24

Ok Cancel

2/9/2021
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Sediment File Description and Option Flags

Use Banks for Extents | Interpolate Gradations |

‘¢ Sediment Data - MBL Inversion - o x
File Options View Help
{fnitel Condions and Transpart Parameters | Boundary Conditions | USDA-ARS Bark Stabilty and Toe Erosion Model (BSTEM) | 20 Sedment (Beta) |
River: | (All Rivers) ~ Transport Function:  |Laursen (Copeland) v Define/Edit Profic Plot  Cross Section Plot |
Bed Gradation ...
Reach: S Sarting Method: Copeland (Ex7) = Morthond - Morthond E]
Number of moble bed charmels: |1~ Fall Veloaity Method: |Ruby 4 M‘ RS:10000 .
River each RS [Invert| MaxDepth | MinEev | LeftSta | RightSta | Bed Gradation 280 ’_LEI i" ;HBI Evl Legend
1] Morthon Morthor 10000_| 171.7] 10 40 540 Coarse-Graded P
2| Marthon: Morthon: 9500 | 1725 0 494 5227 Coarse Graded
3| Marthon Morthon: 9000 172) 10 480 590 Coarse-Graded Bank Sta
4| Morthon Morthon 8500 | 1728 10 50 540 Coarse Graded 280 Patential Erosion
5[ Morthon: Morthor 8000 172 1 480 540 Coarse-Graded Sed Bed Sta
6| Morthon: Morthor 7500 | 1719 10 480 540 Coarse-Graded
7| Morthon: Morthor 7000 | 1717 10 480 540 Coarse-Graded
| Morthon Morthon 6500 171] 0 480 540 Coarse-Graded 240
3| Marthon Morthon: 8000 | 1716 0 440 540 Coarse-Graded
Morthon: 5500 | 171.7] 0 480 590 Coarse-Graded
11| Morthon Morthor 5000 172 10 480 540 Coarse-Graded H
12| Morthon Morthor 4500 | 1718 1 480 540 Coarse-Graded T o=
13| Morthon Morthor 000 | 1715 10 480 540 Coarse-Graded o
Morthor 3500 | 1711 10 480 540 Coarse-Graded
(15[ Morthon: Morthon: 3000 | 174 10 40 540 Coarse-Graded
Morthor 2500 172) 10 430 540 Coarse-Graded 200
17| Morthon Morthon: 2000|1721 10 480 590 Coarse-Graded
Morthon 1500 | 17m0.9 10 480 590 Coarse-Graded
Morthor 1000 | 171.1] 1 480 540 Coarse-Graded
Morthor S0 | 1mas 10 480 540 Coarse-Graded 180
0 540 Coarse-Graded
N 200 1000

Krone and Partheniades
Mixing Methods Selected

escription : |

Station -

1
I]Tms is a demonstration fie for the HEC-RAS user manual, Itis nota real river,

Option flags help users keep track of which options they
have selected without looking through all the sub menus.
This avoids a lot of errors and duplicated simulations.

The Description box allows users to document the file and
provide meta-data that will help them and future users
understand the assumptions and data represented.

Previous versions of HEC-RAS followed HEC 6 using

Area-Volume
Conversion Methods

the Simpson rule to covert Volume to Area for bed
change and a simple, rectangular control volume

to account for the volume-area change in the bed
mixing algorithms. This led to mass errors and, in

extreme cases, depositing cross sections that were
losing mass. We retained this area-volume change
option to maintain backward compatibility, but

provided options to make the Area-Volume
computations consistent between the two
algorithms. New models use the Simpson rule by
default in both places, but users can also chose a
simplified control volume or a new end-area

method.

Bed Change Options

~Bed Change Options

Deposition

Erosion

Overbank Mass Method [Uniform -

I~ Mave Mobile Bed Limits to X5 Extent if the Channel Fils

# Global Bed Change Options

Channel Overbank
IVeneer j INDI‘IB j
IVeneer j INDI‘IB j

© %5 Specific Bed Change Options

River: [(al Rivers)

LI Reach: I

=]

Backward Compatible
Simpson Rule

Single Control Volume
Average End Area

[~ Widen channel after it incises to the bottom of the sediment control volume.

Deposion | Erosion | Deposition
1 River Reach RS Channel | Chammel | OverBank
1| Morthond Morthond 10000
2| Morthon Morthond 9500
3| Morthon Morthond 5000
4| Morthon Morthond 8500
5| Morthon Morthond 8000
6| Morthon Morthond 7500
7| Morthon Morthond 7000
8| Morthond Morthond 6500
5| Morthond Morthond 6000
10| Morthond Morthond 5500
11| Morthond Morthond 5000
12| Morthond Morthond 4500
13| Morthong Morthond 4000
14| Morthor Morthond 3500
15| Morthon Morthond 3000
16| Morthon Morthond 2500

LE LR |[Backward Compatiblc I

2/9/2021
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Also, we added the ability to
apply effective depth to the
cohesive settling options.

Dimensional or Dimensionless Erodibility Options

(i.e. M or Kd Cohesive Options)

B3 Cohesive Options X

" Use Selected Transport Functions for All Grain Sizes

+ {jze Krone Bartheniades for Clay and.Sit Size Frachons:

" Use Krone/Partheniades (HEC 6T Capadty Method)

Erodibility Parameter Type:

Particle Erosion

Mass Wasting Erosion

Threshold (L] 0.2 (Ibjft2) (T L6 (Ibjft2)

!

Slope of th
Erosion Rate M) [06 offe2ir) ) [15.

Curve

(b/fe2fhr)

Erosion
(Ib/ft2/hr)

i
T
1 Tl Te /T,

Depasition
(Ib/ft2/hr)
A
[}
ﬂd

—

[ Use Effective Depth (De) for Cohesive Setﬂingl Flocculation (2D Only) == |

Ok Cancel

Runtime Sediment Budget Summary

| B8

Write Geometry Information
Layer: COMPLETE

Quasiunsteady Sediment Simulation
River: Morthond
Reach: Morthond

Profile: 080ct1975 0000

Simulation: 100,100

Computation Messages

RS: 0
MNode Type:  Cross Section

||Sediment MassVolume budget:

Morthond Morthond 10000 Mass In Cum 3.4326E+06 tonnes
Morthond Morthond 10000 Vol InCum 5.6510E+06 m~3
Morthond Morthond 1} Mass Out Cum 8.2191F+06 tonnes
Morthond Morthond 1} Vol  OutCum 5.5080E+06 m~3
Finished Sediment Transport Simulation

Computations Summary

Computation Task Time (hh:mm:ss)

Completing Geometry <1

(Completing Event Conditions <1

Quasiunsteady Sediment Computations 30

(Complete Process 31

Close

2/9/2021



Pool “Pass Through” Method

W Sediment Data - Gravel Equelibrium
File Options View Help

mit; ~ UserDefined Grain Classes .. Conditions | USDA-ARS Ban
Set Cohesive Options ... .
Transport Function: |E
Bed Change Optiens...
Sorting Method: |;

Transport Methods...

Fall Velocity Method: |R.
Calibrate Transport Function... al Velodity Metho |—

:: i Max Depth Min Elev
1; 2D Opticns S
2|t MNon Newtonian... 5
3¢ BSTEM Options... 5
4l 5
S5t Lateral Weir Options... 3
6t - ) 5
K Bed Mixing Options ... s
_8[s Subsidence... 5
_Sf¢ Set Pass Through Nodes ... » Standard
10]¢
11l Observed Data ... » I Pool I
PR P e — e ISSER AR "= E5el 5

Computes pool capacity based on bounding cross sections to
avoid inappropriate deposition but allow base level change.

2/9/2021

B3 Transport Model and AD Parameters: - O X
10 Methods:
Fiouting Method [10]: |Cnntinuwt_p j
Sediment Junction Split Method: Flow Weighted v|

l Pool Pass Through Method: l Upstream Capacity j

2D Methods: 15 and Lagged DS
AD P T Erozion P, b

Load Correction Factor 2 M et h o d S
[~ TotaHoad Corection Factor
Bed-Load Correction Factor: - | Mo Conection -
Suspended-Load Comrection: ’W‘
Diffusion Coefficient
Diffusion Method: Waone -
K fit2/s
Suzp Diffuzion kethod: |Nnne J
K fi2/s
Bed Load Diffusion Method: |Nona J
K ft2/s

oK Cancel

17
Fixed Bed — Quasi-Unsteady Hydraulic Mode
_': Sediment Transport Analysis @
File Options Help
Plan : |Synthetic Simulation ShortID  |Synthetic Simula
Geometry File : |MDrﬂ'|nnd ﬂ
Quasi-Unsteady Flow |E\rent - Overbank Flood j
Sediment Data : |5Ediment Data j
Simulation Time Window
Starting Date: 013ul1975 J Starting Time: 0000
Ending Date: 080ct1975 J Ending Time:  |2400
Plan Description :
debug parameters ‘
Compute |
18



Movable Bed Limit Adjustment Buttons

v

File Options View Help

Initial Conditions and Transport Parameters 1 Boundary Conditions | USDA-ARS Bank Stability and Toe Erosion Model (BSTEM) I 2D Bed Gradations (beta) 1

aiver: | (All Rivers) = Transport Function:  [Ackers-White =2 Ea[éeg‘;df::n Profile Plot _ Cross Section Plot 1

Reach: [~ SortingMethod:  Active Layer = gravel bed - gravel bed ﬂ
Number of mobile bed channels:  [1 = Fal Veladity Method: |Ruby =l Defetoyer...D) | =l
River Reach RS [Ivert| MaxDepth | MinElev | LeftSta | RightSta | Bed Gradaton || « 2 <-LEl| LB+‘ ~—HB‘ HE+| Legend
1|gravelbed | gravelbed | 10000 3 5 0 80 Gravel i
2|gravelbed  |gravelbed | 9750.00% | 8.775 5 0 80 Gravel
3|oravelbed  |gravelbed  |9500.00% | 8.55 5 0 80 Gravel Bank Sta
3|gravelbed  |gravelbed | 9250.00% | 8.325 5 0 80 Gravel Potential Erosion
5|gravelbed _ |gravelbed  |9000.00% | 8.1 5 0 80 Gravel ced Bed Sta
6|gravelbed  |gravelbed |8750.00% | 7.875 5 0 80 Gravel
7|gravelbed  |gravelbed _|8500.00% | 7.65 5 0 80 Gravel
8|gravelbed  |gravelbed |8250.00% | 7.225 5 0 80 Gravel -
o|gravelbed  |gravelbed  |8000.00% | 7.2 5 0 80 Gravel £
10|gravelbed _|gravelbed | 7750.00% | 6:875 5 0 80 Gravel H
11|gravelbed  |gravelbed | 7500.00% | 6.75 5 0 80 Gravel u
12|gravelbed _|gravelbed | 7250.00% | 6:525 5 0 80 Gravel
13|gravelbed _ |gravelbed | 7000.00%| 6.3 5 0 80 Gravel
14|gravelbed _|gravelbed _ |6750.00% | 6,075 5 0 80 Gravel
15|gravelbed _ |gravelbed  |6500.00% | 5.85 5 0 80 Gravel
16gravelbed _ |gravelbed  |6250.00% | 5.625 5 0 80 Gravel
17|gravelbed _|gravelbed  |6000.00%| 5.3 5 0 80 Gravel 5
18|gravelbed _|gravelbed | 5750.00% | 5.175 5 0 80 Gravel
18|gravelbed _|gravelbed | 5500.00% | 4.85 5 0 80 Gravel
20[gravelbed | gravelbed | 5250.00% | 4.725 5 0 80 Gravel 4 B P o0 P
21[gravelbed _ |gravelbed | 5000.00%| 2.5 5 0 80 Gravel ~| staton
Use Banks for Extents | Interpolate Gradations |« ;H

Mixing Methods Selected Desaription : |

19

Minimum Active Layer Thickness Option

8

Capadity Partitioning Gradation
Capacity Partitioning Method: | Bed Gradation Only j % Inflow Gradation: [10

Hiding Functi
iding Functions Shape Factor:

Hiding Function: |f‘~lone j Hiding Exponent: [o,5 |D.6 |

Active Layer Options

Active Layer Thickness: |d30 IMi“Thid‘“ESS: 0.2 1‘:tl

Exchange Increment:  Method: |Toro-Escobar Ratio J

% Bedload: |70, % Active |30,

Cover/Active Layer Gradations

[~ Spedify Seperate Cover jActive Layer Gradations

[T Copeland Method Option (test) oK | Cancel | Defaults ... |

Constrains active layer to stable thickness for small particles
(where 2-3 d90 isn’t appropriate or stable).

20
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Profile Data Editor
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New Observed

2/9/2021

B Enter Observed Data

(All Rivers) ~|__Add Observed Profies...

Can Attach Observed Profiles
* To the nearest time step
* To a Computed Variable
* As a Generic Named Variable

ver:
Resch: [ =]__Delete CurrentCol..
[oate | T50ct19%  150et1o66 200611996 200et1996]
1 |Tine__| 2000 0500]
[[Variable | Tnvert Sevation  Shear Stress| Vol Out (by GC)| Mass Cover (Total
River Reach

Tcadon [ cedn e are selected from actual -
2| Celduin Celduin 48590 2 8 L 0,038 15|
3| Celduin Celdun 37615 RAS py p pn 2|
4| Celduin Celduin 46677 a OUt t o tl 0: 29]
§|Codun | Coldun {45508 s v 0047 %|
s|Cedun_celdun__[a0627 s £ 005 =
7{Codun | Coitun__[s2132 7 2 0.053 s
3Codun —[codun [35346 s S 0058 B
olCddim cddun |35 f B 0059 B
0] Coldun | coldun__[58029 0 = 0062 7
11]Coaun | Coidun_—[37985 i 55 0.065 7|
] Coin | Colaun—[57730 i = 0,068 a5
13| Celduin Celduin 37150 13/ 41 0,071 92|
14| Codun | Coiaun [ 36765 1 - 0074 =
15| Codin | Colaun_—[36736 s B 0077 105
6] Coin | Cotaun—[s6264 s £ 0.08 it
17| Celduin Celduin 35389 17| 53 0,083 120|
i8] Codun | Coldun__[34739 s s 0,088 e
o] Codn | Coldun_—[34715 m B 0,080 154
20[Coldin—[cdldun 33620 » B 0092 14
21 o 0.095 119
2 & 0,058 155
S 7 o101 159
2 7 0104 159
25 7 0107 17
zs ® 0.1 153
z & 0113 120
2% 86 0,116 197
= £ o1a 4
E B 0122 a1
3t o 0108 218
32 98 0,128 225]
5 1 0131 m
B 104 0134 9
3 107 0137 23
%[celiun_|celdun {29550 B 10 0.4 253
37|coliun —|celdun 29526 Bl 113 0143 0
5[Cofun [ celdun 20585 ES 116 0.1 %7
39| Celduin Celduin 29453 39 119 0,145 274
0] Celbun | celdun __[29%25 w0 22 0152 1
s1]Coun|colaun 29383 P 125 0,155 3
]Cogun[colaun 29347 @ 18 o158 205
43| Celduin Celduin 29305 43 131 0,161 302|
+[Cotun_|coliun __[29272 - 54 0164 o

-

oK Cangel

! Sediment Data - Calibrated Flow-Load Curve

User Defined Grain Classes
Set Cohesive Options ..

Bed Change Options (New)
Transport Methods.

Calibrate Transport Function...

IConditions | USDA-ARS Bank Stability and Toe Erosion Mod
e
SortngMethod:  [Thomes &x5)  v|
Fall veoaty Method: [Ruby =]

lxDepth | MinBlev | LeftSta | RightSta |
1 2DOptions 02 5 3 e
2 NonNewtonian. 0.z 1750 1950 Ce
3| gstemoptions 0z a0 2miuice
4l 0.2 1930 2190/ ce
|5 Lateral Weir Options. 0.2 1820 20541Ce
3 0.z 1980 2180/ Ce
[~ Bed Miing Options 0.2 1960 1530|ce
8l Subsidence. 02 1920 2190/ e
=2 setPass Through Nodes .. > 0.2 1o 2180}
10 2530 2710/ ce
11| | Observed Data... H| | Profile 2530 2710 ce
12| clatin Sldin (37750 e 23 2524/ Ce
13[Celdun__|celdun | 37150 230 3200/ce
14[Celdun___|celdun | 36765 Rating Curve 1030 1300 ce
15|Celdun___|celdun | 3676 0.2 1030 1300 Ce
16|Celdun___|Celdun | 36269 02 271 3050/ Ce
17[Celdun__|celdun | 35389 0.z 2270 2590/ Ce
18|Celdun___|celun | 34739 0z 1007.77  1240.87 Ce
19|Celdun___|Celdun___|34715 0.2 1007.77  1240.87 e
20[Celduin_|celdin __|33620 0.2 3180 3420/ Ce
21fCeldun__|celoun __|31748 0z 330 4140 Ce
22[celdun___|celdun | 30224 0z BT 4110 Ce
23[Cdldun___|celoun___[30183 0.2 1720 2020/ce
24| Celduin Celduin 30132 0.2 1150 1420/ Ce
25[celdun__|celoun _[30101 0z 1150 1420 Ce
26[Celdun___|celoun | 30083 02 1120 1420 Ce
27|Celdun___|celdun | 29982 02 1210 1500 Ce
28[Celdun __|celdun | 29858 10 5 192.25 ce
2[celdun___|celoun | 29853 10 5 200,37 Ce
30[Cdldun___|celdun __[20813 10 15 211.01/Ce
31| Cdun___|Celdun 29772 10 15.09 208.03 Ce
32[celdun_|celdun | 29730 10 2 204,14 Ce
) VO 10 25 0113 Ce
3aCdldun___|celdun 29692 10 25 196.72 Ce
35[Celdun |celdin | 20539 0 35 199.54 Ce
36[Celdun_|celoun | 20559 10 EY 4.3/ce
s7[cildun___|celdun | 20526 10 10.81 6.7/ ce
38[Cddun___|celdun | 29385 10 35 203.84 Ce
38Cdun |celdin | 20453 0 35 207,33/ Ce
Use Banks for Extents | In
Desc

Sediment Boundary Concentration Mode and Conversion

Mumber of flow-oad points |2 sets -

I [Fiow (m3fs) 1 1000][
I[N Conc {mg/L) 57.87037 27777.78
i1 Clay (0.002-0.004) 0.2 0.15
| |2 _|vFM (0.004-0.008) 0.3 0.35
1|3 |FM (D.008-0.016) 0.2 0.25

4 |MM (0.016-0.032) 0.2 0.07
{15 |CM {0.032-0.0625) 0.1 0.07
|6 |VFS (0.0625-0.125) 0.06

7 |F5{0.125-0.25) 0.05

8 |M5S (0.25-0.5)

5 |cs(0.5-1)

10 [VES (1-2)

11 |VFG (2-4)

12 [FG (4-8)

13 |MG (8-16)

14 | CG (16-32)

15 |VCG (32-64)

16 |SC (64-128)

[~ Define Diversion Load  Load If:L Concentration I I Conc<-->Load I Plot... | QK | Cancel |

Recent versions added the ability to specify boundary condition rating curves as concentrations (previous

versions were limited to load) and provides a conversion button that automatically converts

load-to-concentration or concentration-to-load.

Conc<-->Load

11
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Power Function and Rating Curve Features
For the Histograph Generator

I-SEIEd: Sediment Rating Curve: I Power Function jl .
Select The Sediment Transport File: ISediment Data LI 1500 1 m
Coeff (a): |0.18 Power (b): |1.8
g o N .
River Reach RS Load (tonnes) é Start with Daily Flow Durations
1| Morthond Morthond 10000 1000 =
500
3 Histograph Generator - [m) x | | ‘ ‘ | | ‘ ‘ | | | ‘ | I |
_ RN R R R L
SHlec SeAmeT Rag Cver [ et Roig Corve =] . B e FT % High flows sub-
Select The Sedment Transport Fle: [Sedment Data | - | divide into shorter
Coeff (a): [0.18 Power B): [18 Low flows durations
1 River | Reach [ rs | Load (tonnes) .
1] Morthond 000 - y comblne
™ into
i multi-day
500 durations Each of these flow
durations delivers the
same sediment load at
T | the model boundary
o 1
Save as a Quasi-Unsteady Flow File... Exit

23

Improvement to bedrock/hard bottom transport

Clearwater-Clearwater RS:0.2874

— Thickness Active 0.2874

0300 1
Clearwater-Clearwater RS:0.2874

— D1MAR1992 00:00:00 - 0.2674
— 03MAR1992 00:00:00 - 0.2674
— 0SMAR1992 01:00:00 - 02674
Il 72000 — 09MAR1992 00:00:00 - 02674
‘ = TIMAR1992 00:00:00 - 0.2874
‘ ~= 13MAR1992 00:00:00 - 0.2874
T15MAR1992 00:00:00 - 0.2874
= T7MAR1992 00:00:00 - 0.2874
= 19MAR1992 00:00:00 - 0.2874
— 21MAR1992 01:00:00 - 02674
~—— 23MAR1992 00:00:00 - 0.2874
—-25MAR1992 02:00:00 - 0.2874
—-27MAR1992 00:00:00 - 0.2874
—=-29MAR1992 00:00:00 - 0.2874
—-31MAR1992 01:00:00 - 0.2874
—-01APR1992 01:00:00 - 0.2874

0200 -

Thickness Active [Feet]

\ il
oo ] |1 0 A
] | e A ;. <

T 710.00
12Mar1992 00:00 17Mar1992 00:00
Time

705.00

Instability Before Feature o

T T T T T
950.00 1000.00 1050.00 1100.00 1150.00

Station [ff I~ PlotWSE I~ Plot MB Limits

Model uses initial bed gradation to compute capacity when it encounters bedrock or other hard
bottoms (e.g. concrete channel) to avoid zero capacity time steps and artificial deposition

24
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Mix and Match Overbank and Channel XS Change Options

Bed Change Options
@ Global Bed Change Options
Channel Overbank

Deposition |Reservr_:ir j |Reservoir j

Erosion Simplified CEM  ~| |Veneer | w0 212593

Deposition
{” Mo Bed Change Allowed Outside of the Movable Bed Limits

& Hiow Depoaiiion Quiside oFihe] d it . Update to Overbank Deposition
[~ Update between mixing time sheps.l = . .
(Usually Corrects Overestimation)

™ Reservoir Option: Deposit More in Deeper Part of the X5

25

Define Overbank and Channel XS Change Options by Cross Section

Overbank Mass Method [Uniform
I Move Mobile Bed Limits to XS Extent if the Channel Fills
Bed Change Options
¢ Global Bed Change Options
Channel Overbank
i - By
Deposition  [Veneer | [Distance Decay -] 2= [
Erosion ‘Veneer J |None J
& XS Spedific Bed Change Options
River: [morthond | Read: [morthond ~|
Deposition | Erosion |  Deposon | Erosion | Decay | Max | Side | Center | RightDep | LeftDep
1 River each RS Channel Channel | OverBank | OverBank | Coeff | Width | Slope | Sta(opt) | Limit(opt) Limit {opt)
1| Mor thon Morthon 10000
2| Marthoni Morthon 9500
3| Marthong Morthone 9000
4| Mor thong Morthone 8500
5| Mor thon Morthone 8000
Mar thon Morthon 7500
7| Morthon Morthon 7000
Morthon Morthone 5500 Reservoir 15 0.3
9| Mor thong Morthone 6000 Reservoir Simplified CEM 15 0.3
10 | Mor thone Morthone 5500 Reservoir Simplified CEM Nore 15 0.3
11] Morthoni Morthon 5000 Reservoir Simplified CEM Reservoir 15 0.3
12| Mor thon Morthone 4500 Reservoir Simplified CEM Distance Decay 0.5 15 0.3
13| Morthon Morthone 4000
14 Morthone Morthone 3500
15| Mor thone Morthone 3000
16| Morthoni Morthon 2500 -
[ Widen channel after it incises to the bottom of the sediment control volume.
AreaMethod  [Backward Compatble  + oK

26

13



27

Clear Water Boundary Condition

W Sediment Data - Gravel Equelibrium

File Options View Help

Iitizl Canditions and Transport Parameters  Boundary Conditions | USDA-ARS Bank Stability and Toe Erasion Model (BSTEM) | 2D Bed Gradatins (beta) |

Rating Curve

Sediment Load Series

Equilibrium Load

{"Clear Water (no sediment)
I. |

Flow Weighted Sediment Spit

Potential weighted Sed Spli

G wtd Sed Split (Threshold)

sediment Split by Grain Class

Mixing Methods Selected

Description :

Temperature Plot

2/9/2021

Temperature Seri

es

~Select/Enter the Data's Starting Time Reference

Date: [DDAN2000 Time: [0000 5

(% Use Simulation Time:
(" Use Fixed Start Time:

Date: I—Tm: l—

Plot | Table |

E Temperature Series

Temperature Data

No. Ordinates | Interpolate Missing Values | DelRow | InsRow |

lation Elapsed N
Time Time Duration Temp
(hours) (hours) ®)
1 |31Dec1999 2400 _ |730.5 730.5 75.8
2 |31an2000 1030|1461 730.5 7
3 |0IMar20002100 _ |2191.5 730.5 77
4 |01Apr20000730 | 2922 730.5 78.4
5 |01May2000 1800 |3652.5 730.5 80.3
6 |01un20000430__ | 4383 730.5 82
7 |0Lu2000 1500 |5113.5 730.5 83
8 |01Aug20000130 _|5844 730.5 83.4
9 |31Aug2000 1200 |6574.5 730.5 83.5
10 |305ep2000 2230|7305 730.5 83
11 |310ct20000900 _ |8035.5 730.5 80.5
12_|30Nov2000 1930|8766 730.5 77.5
13_|31Dec20000600 _ |9496.5 730.5 75.8
14 |30Jan2001 1630 | 10227 730.5 7
15 |02Mar20010300  |10957.5 730.5 b7 M|
| Plot ... " ok | cancel

28

Temp (F)

Temperature Data

] e —

861

84

Date

A
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