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Why do this?
1. Get a better understanding of the process.
2. Use any knowledge gained to become an asset

to the process rather than a bystander.

3. With luck, create something useful.
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Start with rock solid documentation
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Friends of the Bighorn River

etting started

Why waste good

Calculate lake levels
and river discharges
like a pro!

A Reference
for the

Rest of Us!

FREE eTips at dummies.com*

I(evir_r Beayqr, CISSP

ty Consultant
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Reservoir Parameters

What parameters are required to model for
either lake elevation or river discharge?
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What data is readily available to use?




U.5. Department of the Interior | Bureau of Reclamation | Great Plains Region Contact Us | Site Index

QVIGHGsne Water in the West
Search Reclamation

I
Welcome to the

Great Plains Home HYDROMET Data System
About Us

Area Offices Program Information

Environment and ; ; = ; : Feai
Gl e The Bureau of Reclamation operates a network of automated hydrologic and metearalogic maonitoring

stations (Hydromet) located throughout the Great Plains Region. The Hydromet network collects remaote field
Lakes and Reservoirs data and transmits it via satellite to provide real-time water management capability. Hydromet data is then
tiviti integrated with other sources of information to provide streamflow forecasting and current runcoff conditions for
YOOGS & A = river and reservoir operations. Please read this important Disclaimer about the realtime, PROVISIONAL data
Recreation displayed on these pages.

Hydrolet . .
JETORE Station Information

» | st of Available Stations by Area Office and Type
+ Available Stations and Parameters by State

Data Request Forms

TEACUP Reservoir Models by River Basin

Archive Data Request Form Archive Walues for L ast Five Days of Hecord

Dayfile Data Request Form Values for Last 24 Hours of Record

TEACUP Reservoir Models Form

ARCO40 Report Daily Archive Values Far One Month, One Station, Selected Parameters
ARCO50 Report Daily Archive Values For One Year, One Station, One Parameter
ARCPOR Report Period of Recard Data for One Station and up to Five Parameters
RES070 Monthly values far one station. ane parameter, period of record

IMFLOW Inflow Computations
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Reservoir Parameters

IN = Inflows as cubic feet per second (CFS).
Bighorn, Shoshone, tribs, precipitation, runoff, etc.
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Reservoir Parameters

AF
» \
AF = Storage as acre feet (af).

Calculated from a capacity table where acre feet of
storage equates to a specific elevation.
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Reservoir Parameters

AF
QD = Total Discharge as cfs

The total releases from Yellowtail Dam.

w




Friends of the Bighorn River

Reservoir Parameters

AF
> \
CHSTOR = Daily mean change In storage in af.
Afterbay daily mean change in storage.
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Reservoir Parameters

AF
p\

QRD = River releases In cfs.




Friends of the Bighorn River

Reservoir Parameters

AF
p\

QJ = Canal releases In cfs.
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Reservoir Parameters

Solving for Lake Elevation

AF
» \
With river and canal releases being known: \"
Calculate the QD (Total Discharge) QJ

QD = (QRD + QJ) + (CHSTOR / 1.983471074)

Note: 1 cfs for 1 day = 1.983471074 acre feet
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Reservoir Parameters

Solving for Lake Elevation

AF
> \
Now, with QD being known, calc the lake elevation:
AF = AF + ((IN - QD) * 1.983471074)
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Test accuracy of elevation calculations
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Objective
Test accuracy of elevation calculations

f Error:
¢ 130af / day

=T-T sl
L ﬂ
Actual 2008 Lake Elevation
Il Csalculated 2008 Lake Elevation 0
L
.
Ot = n Fe 3 A f un Ju Aug E=z




Friends of the Bighorn River

Dramatization



( Friends of the Bighorn River

Dramatization
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Reservoir Parameters

Solving for Lake Elevation

AF
4 | QD ACC
\ \ /CHSTOR
\I QRD
\'_’

ACC = Accretions (springs) QJ
130af into the Afterbay!
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Reservoir Parameters

Solving for Lake Elevation

AF

- 1 OD ACC
\\ / CHSTOR

—] k(gRD

J
Now, with QD being known, calc the lake elevation: Q
AF = AF + ((IN - QD) * 1.983471074) + ACC




Objective
Test accuracy of elevation calculations
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Coding the Simulator

Criteria
* Use a simple, familiar user interface
*» Use a dynamic database

+» Use real time and historical data

¢ Allow the user to input custom criteria
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Coding the Simulator

Implementation

** Web interface. Works with any browser that
supports Javascript

¢ SQL Server Database

*+ BOR Hydromet data
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Step One

SOLVING FOR 2009 LAKE ELEVATION

PARAMETERS AND OPTIONS
Sep 30 Lake Elevation (ft)

S 3639 82 Lookup

Choose a Historical Comparison Year

Maone j

River Discharge Schedule
Sead with modal:

Select Seed j
| |

[ Include debug information

Gol
IMSTRUCTIONS
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Step Two

SOLYING FOR 2009 LAKE ELEVATION

PARAMETERS AND OPTIOMS

Sep 30 Lake Elevation (ft)

3639.82 Lookup

Choose a Historical Comparison Year

IHUnE -

River 0| 2008
ce 2007

2006
f?% 2005
M2 2004

| 2003
2002

2001
[ Includs 2000

1999
1998
1997
INS
1996

3 Yeu! 1995
dis| 1994
i<t 1993
el 1992

" 1991

B 1990 B

Fy

schedule

iformation
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Step Three

SOLVING FOR 2009 LAKE ELEVATION

PARAMETERS AND OPTIONS

Sep 30 Lake Elevation (ft)

3639.82 Lookup

Choose a Historical Comparison Year

2008 =]

River Discharge Schedule
Seed with model:

Select Seed -

Select Seed

2500010
2700MIM

™ Include debug information

Gol
INSTRUCTIOMNS
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Step Four

SOLVING FOR 2009 LAKE ELEVATION

PARAMETERS AMD OPTIONS
Sep 30 Lake Elevation (ft)

3639 52 Lookup

Choose a Historical Comparison Year

[2008 =]

River Discharge Schedule
Seed with model:

2700MIM ¥

I i b=

2700.00 2700.00 2700.0 2700.00 2700.00 |2?DEI 0o |3UEID 0o |35EID 0o 4500.00 4500.00 3500.00 3000.00

™ Include debug information

Gol
INSTRUCTIOMNS




SOLVING FOR 2009 LAKE ELEVATION

ay 10 (3,823cfs)

PARAMETERS AND OPTIONS

wep

Maw

Dec

Sep 30 Lake Elevation (ft)

[3639 82 M

Choose a Historical Comparison Year

]Nnne o

River Discharge Schedule
Seed with model:

iSeIect Seed 7|

Jan Feb Mar Apr May Jun Jul

Au

Sep

12700.00

2700.00

[2700.00

2700.00 |2700.00 12700.00 {3000.00 [3500.00 |4500.00 4500.00

13500.00

3000.00




Friends of the Bighorn River

3540

TR0

3510

May 10 (3,823cfs

3580

ot Moy Dec Jamn Febd Mar Apr My U FIN Sep

i
(=
im



SOLVING FOR 2009 LAKE ELEVATION

PARAMETERS AND OPTIONS

Oct

UC

Moy

Sep 30 Lake Elevation (ft)

]3539.82 Lookup

Choose a Historical Comparison Year

MNone =

River Discharge Schedule

Seed with model:

Select Seed x|

Dec Jan Feb Mar Apr May Jun Jul

Aug

2450.00

2450.00

2450.00 2450.00 2450.00 JETUU 00 |3UUU 0o 13500.00 4500.00 4500.00

3500.00

3000.00







SCHEDULE INFORMATION
2450mar
2009 =

=ter tvpe
IeT Lype

|River Discharge j

Select parar

PARAMETERS TO UPLOAD

l2 450mar
2450mar
2450mar
2450mar
2450mar

2
2
2
2
2
2450mar| 20
2
2
2
2
2
2

2450mar
2450mar
2450mar
2450mar
2450mar
2450mar

]

UPLOAD
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What was learned / gained

= Modeling is complicated, but not overly so

= Similar to (but less boring than) Accounting

* Inflows drive everything!

= 70% of inflows come from Boysen/Buffalo Bill
» Good coordination/cooperation absolutely essential

» Better understanding of how to develop and implement
rule curves

= Appreciation for the efforts of MTAO
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Friends of the Bighorn River

Next Steps

» Develop inflow deciles based on historical inflow data

= \Work with BOR to make inflow forecast data available
online with other HydroMet data

» Develop rule curves for VARQ modeling

* Fully test the VARQ strategy online and live
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Special thanks!
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Brian Marotz, FWP
Ken Frazer, F\WP
Jim Darling, FWP

Tim Felchle, BOR
Gordon Aycock, BOR

http://bighornriver.org
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