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OVERVIEW. .«

Backgroun'
Proklem and preject goal
Model goal' and development

Model calibration
— Data collection
— Process

— Results

Sources of error/uncertainty
Sensitivity analysis
Validation plans
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BACKGROUND

i

—

sumilienracre Belle
FOUICHE RIVEr Watershed
SElIEN=oUrchelrigation
Disiglg (B=1)) e
"= @perates for USBR
= Allotment from Belle
EFoUrche Reservoir /
Services 57,000 acres
North Canal — 43 miles
South Canal — 44 miles _I;fmge"d
450 miles of laterals B Gl Fourche Reservair
Primarily flood-type e

Belle Fourche River

Wontana

South Dakota
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SRS eULh Canal
Bl Checks
= 30 turnout
~ and lateral head

B gates

—
—

=—_ 30 prdges and

= road crossings

~— 3 Parshall
flumes

— 5 Siphons
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PROBLEM and

PROJECT GOAL

EROBCEN: Elevated totall suspended solids (TSS)
sonEEnations,in Belle Fourche River

S

=

BN EOAL: Implement best management practices
= ::-—-'TBI\/IPS) 10 bring Belle Fourche River into compliance:

_F'_

e — Riparian habitat management
— Elow automation units
— Operational model
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HYDRAULIC MODEIZ"

@A Provide useful information to make decisions and adjustments
SEIBRSOH Canall model:

— _ A Sterm Water Management Model (SWMM) 5.0

—;‘ SBRIsUrvey data and contract drawings, field measurements

Depth at Beals Check
=_Check | Mo
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S
CALIBRATION DATA"

Dam Elume: tor BellerFourche
eI (BERS) Elume

BERS Elume to Beals Check
Beals Check to Vale Flume

Reach 2

Reach 1

® Flows
e Stages
e Structure Settings
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ODEL CALIBRATIGN

> Focus of Check structures
=y jgr er Palance
= pﬁr meter ‘tweaking’
o J:JSJ;—“-: assumptions
= Missing survey data
g Evaporatlon/seepage losses

il
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-;;;__'ﬂ-xﬂ-*- - J_ohnson [Lateral returns
: fogeer data

Beals flows

Primed turnouts
Orders vs. settings
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US/DS Check Depth % Difference Histogram US/DS Check Depth Simulation Accuracy
Calibration, Reaches 1-3 Calibration, Reaches 1-3
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CALIBRAITION RESULTS

Loss Coefficients

Canal Section Canal Mile Manning's n

Structure Entrance Exit

Box Culver 05 05 Concrete Structures - 0.013
Check 0.4 1 Dam to Todd 0-5 0.015

P_F'Uge . 8-‘2‘ 012 Todd to Eide 5-6.2 0.031

ipe Ben . ) .

Siphon 0.4 1 Eide to Sorenson 6.2-7.7 0.019
._heck Discharge Coefficients Sorenson to BFRS | 7.7-8 0.039
Structure Orifice/Gate Woir BFRS O to Stinkwater 8-94 0.023

Meyer 0.67 3.0 Stinkwater to Minor 94-11 0.022
Todd 0.67 3.3 -
Eide 0.60 21 Minor to 1_2.5 11-125 0.027
- Sorenson 0.30 1.5 12.5 to Kiery 12.5-15.1 0.032
- Stil\“ﬂ'fwater 8-‘7‘8 g-g Kiery to Simmons 15.1-16.2 0.022
Andereon 100 33 Simmons to Whitewood 16.2-17.4  0.024
12.5 0.65 2.8 Whitewood to Beals 17.4-18.6 0.028
Kiery 0.60 2.6
Simmons 055 . Beals to Lee 18.6 - 20.6 0.010
W hitewood 1.00 3.3 Lee to Lull 20.6-21.5 0.009
Bfa's 8-;8 ;-2 Lull to Cottonwood 215-22.1 0.010
Lol 020 e Cottonwood to Foos ~ 22.1 - 22.7 0.022
Cottonwood 0.60 2.0 Foos to Ollilla 22.7 - 23.7 0.017
Foos 0.45 2.6 :
Ollilla 0.65 e Ollilla to Vale 23.7-26.4 0.017

vale 0.50 2.6 Vale to Wasteway 26.4-43.8 0.025

EEra e TS
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=EENIEZS U EMENTS:
=RUENEter piling’
— Do wireulence

—m BEsUrement device .
B Eyelalltaccuracy

== \Wo measurers

=5 @W measurements:
o= Velocity stability

— Approximations. in
methods and calcs

" Data logger:

— Depth corrections
— Transducer float
— Submergence
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ENSITIVITY ANALYSIS

-

MECKISIUCTILINE dEPLnS
EIETHVILY 10: Beals Check Sensitivity Analysis
=8 Vanning's n
SEGaierand weir discharge
* COEfficients

VERing s analyzed in

WGREN/SE

s = Chianged entire canal

—

~—  Changed to nearest US

———

= and DS check structures

&= %= Djscharge coefficients:
~ — changed all'gate and weir
® . Key check structures,
Similar results:
— Sorenson: mile 8
— Beals: mile 19 -40.00
— Vale: mile 26 % change in model parameter

40.00

—e—n-US depth
—=—n-DS depth
—+—n - flow
——d.c. - US depth
——d.c. - DS depth

% change in variable
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VIODEL VALIDATHGINF

2008 Irflcziflog sezigo;
rme WiENmEHE]

EIoR BEID-model relationship
Run .__Iy, compare w/ actual system

soRdicroperationallmedel process
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Drmodel tises:

Water timing Issues

Range of structure settings
Check structure operation curves
Check on human errors
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SD DENR ~—
.; Lawrence County

’__.:,-- ¥

Conservation Cbmm/ssmn
- Whitewood Creek Compensatlon Fund
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