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Introduction

= Why have benefits models?

» Need a way to quantify monetary savings or damage
reduction due to the presence of projects.

» Required to report project benefits to Congress
annually.

= How do we derive these values?

» Use observed stages that give us the controlled
condition, and calculate stages that reflect an
uncontrolled condition.

» Compare these results and using damage curves we
are able to calculate the $$%$ saved by having the

projects in place. ®
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Determining If Benefits Need To
Be Calculated

RiverWare 6.9.3 Plot: Dunlop Stage Riveriware 6.9.3 Model: Ark_Bene_17Feb2016_68.mdl.gz
Dunlop Stage
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Model saved: 11:21 June 23, 2016 Printed: 14:23 August 19, 2016
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Existing Tools and Methods

* Pre-Processing data from WCDS
» Reservoir Inflow/Outflow/Elevation
» Gage Flow/Stage
= Clean data using DSS
» Fill missing data
» Remove erroneous peaks
= Existing Tools
» HEC-1
» ViewGraph
» DSS
» Flow2Stage
» DSSMATH/DSS Scrips
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Existing Methods

* Run HEC-1 benefits model
» Convert to 6-Hour
» Calculate Locals and Unregulated

= Clean Unregulated Data
» Remove negative local flow values

= Convert to Unregulated Stage hydrographs
* Plot locations with Benefits

= Holdouts

= Holdout Distribution

b
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Model Interfaces
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RiverWare Approach

= Extract data from WCDS

» Clean

» Convert to Local

» Convert to 6-Hour
= Use DMI to input data into RW
= (Calculate Locals
= EXxport DMI to DSS

» Remove Negative Locals
= Import Cleaned Locals
= (Calculate Unregulated Flows
= Calculate Reservoir Holdouts
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P4 Script Dashboard: Local Calcs [“E@‘ﬁ

#>  File Edit

Local Calcs

|
S C r I p t S [¥] Clear values set by the Locals DMI

(V] Clear values set by the Unregulated DMI

|| Set Disable Reservoir Processes to None

n Separate SC” ptS for || Set Dummy Reaches to Calculate Local Inflows

. (V] set the run range to: <unspecified> -- <unspecified>
Calcu Iatl ng Use Start Date: v E]
. LOCa|S Use End Date: v B

« Unregulated Conditions [¥] Execute the Locals DMI

V| Execute run
( )

(V] Create snapshot Locals

V] Execute the Local_Outputs DMI
( )

Execution
(=) 1
Status: Ready Current Action: this script is not executing
\ e —
- ®
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RiverWare Methods

= Locals

» Set Reservoir Methods to None

» Use same Routing methods from HEC-1
* Modified Puls
« Muskingum
* Lag

» Create "Dummy” Reaches to calculate Locals
* No Routing
« Solve Local Inflow
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RiverWare Methods

= Unregulated Flows
» Disable Reservoirs to Pass Inflow

» Dummy Reaches to No Local Inflow, Solve
Outflow
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RiverWare Unregulated Results
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Holdouts

= \What was the volume of water maintained In
reservoir during events?

= Calculated when Inflow > Outflow

» Flow converted into Volume

» Summed over entire modeled period
= When Inflow < Outflow

» Holdout calculation set to zero

= Benefits distributed by percentage of total volume
per basin.

i
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Ed Piot - NOT SAVED

Edit Groph Data Window
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May 2015 Holdouts for Hudson

4 @ & [ | 18:00 May 5, 2015
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1
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B4 HUDS Holdout
File Edit View Expression Adjust
Holdout

Value: 475.554290015 acre-ft

Evaluation Time:  End of run
Evaluation Range: Run start to run finish (Step: 6 HOUR)
Sumslot "' HUDS.VolumeDifference , ‘l -

‘ @"Start Timestep" , |
| @ )

Show: |¥| Comments

18:00 May 5, 2015

acre-ft i
| 05-05-2015 Tue 24:00 TR
05-06-2015 Ved 06:00 1,603.64
05-06-2015 Wed 12:00 1,693.64
05-06-2015 Wed 18:00 1,603.64
05-06-2015 Wed 24:00 3,059.38
05-07-2015 Thu 06:00 3,060.04
05-07-2015 Thu 12:00 5,150.91
05-07-2015 Thu 18:00 7,930.48
05-07-2015 Thu 24:00 9,795.48
05-08-2015 Fri 06:00 10,792.67
05-08-2015 Fri 12:00 11,247.35
05-08-2015 Fri 18:00 11,247.35
05-08-2015 Fri 24:00 17,160.81
05-09-2015 Sat 06:00 21,0745
05-09-2015 Sat 12:00 21,0745
05-09-2015 Sat 18:00 21,0745
05-09-2015 Sat 24:00 21,290.58
05-10-2015 Sun 06:00  24,501.23
05-10-2015 Sun 12:00  30,370.31
05-10-2015 Sun 18:00  30,370.31
05-10-2015 Sun 24:00  30,636.78

m

= J=pe NN NopNopis B fo e hRo RN N=A=AioNTo N Nopis BN =N Ha

Show: Description

HUDS.Holdout [@ 24:00 May 5, 2015]
1 value: 475.55 [acre-ft]
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May 2015 Holdouts for Neosho River

-

) —— )
ri Open Object - Holdouts l-':' [=] |_ﬂ‘h‘
File Edit View Slot Group
mmam Cbject Name: Holdouts
SO0 Data Object
Slots | Attributes Description |
| 18:00 May 5, 2015 [«J[>][@) o
Slot Name Value Units
Council Grove 53,629 acre-ft
Marion 17,608 acre-ft
John Redmaond 466,138 acre-ft
Pensacola 648,628 acre-ft
Hudson 339,044 acre-ft
Ft Gibson 903,695 acre-ft
Order: [Default | ‘0 L[] Filter Slots E]
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Future Development

= Expansion from test Basin (Neosho River)
to all current Benefits Models

= Automation of Stream Rating Curves

= Corps Water Management Systems
(CWMS) Implementation

= Model Report
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