Boulder Creek Hydrology

= Peak Flow Estimates — Boulder Creek at Orodell
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Boulder Creek Hydrology

* Peak Flow Estimates — Boulder Creek at Orodell
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Boulder Creek Hydrology
Bridge Hydraulics Method: High water marks, approach cross-sections, and

bridge information surveyed to use HEC-RAS to back-calculate peak discharge

!(\bq!tuil |
{ ST
P
u'lm«:&lu
i
S T
= VL
Lt can mmn
Gk 7000 -
- e
L \'_“‘/—,__,--' e
oot :
Po Pl e —_ | n
Geifdeh — 0!
ﬂl'tmﬂ
Cod Crman
asi ) —
Sy I
-
" < Poak Crnak
—— i a0M B
) o'kl _|
—
L Ll
B i -
ﬂ‘l..gﬂl 1
L] i \

31




T S 3
Peak Dischargs Eslimale Locallans
I Biidge Hydraulc Estimaio
& Critical-Depth Melhod Eslimale
& CDWR Slream Goge

x

T

Boulder Creek Hydrology
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Boulder Creek Hydrology
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Boulder Creek Hydrology
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Boulder Creek Hydrology

+ Seven total gages analyzed
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Model Development

36



Hydrology in Colorado

Model Development

Rainfall

Infiltrstion
Losses

Hydragraph
Tranyiarmation

Iydiograph
Routing
Calibration
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Boulder Creek Hydrology - Rainfall

+ Rainfall Analysis

Rainfall Callbration

orm Precipitation Analy
'AS) = NEXRAD calibrated to gro

AW, 2014
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Boulder Creek Hydrology - Rainfall

+ Rainfall Analysis
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Gridded precipitation for each sub-basin
A 24- hour window was chosen as the critical storm event
Evaluated 6-hr storm and spacially centered storms
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Boulder Creek Hydrology

* Site-specific DARF
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Depth Area Reduction Factor - The depth-area reduction factor accounts for the gradual
decrease in precipitation depth with increasing distance from the storm centroid and
corrects the NOAA point precipitation estimate to the average rainfall that would occur

over the spatial extent of the storm.
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Boulder Creek Hydrology

* HEC = HMS version 3.5
~ Subbasin and streams - 40-foot USGS Topographic Maps
= Infiltration losses = Curve Numbers from TR-55
ftunofl hydropraph nyder Unit Hydropraph / CWER ¢

hanne! Routing Muskingum Cunge with 8-point cre o

SWMM only has kinematic wave routing better suited for urban areas
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Boulder Creek Hydrology

« Subbasin, stream, and flow path delineation = via 40-foot
USGS Topographic Maps
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Boulder Creek Hydrology

* Infiltration Losses — NRCS Curve Number (CN) methodology with USGS National
Land Cover Dataset and USDA Soll Maps used to determine CN based on TR-55
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Boulder Creek Hydrology
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Boulder Creek Hydrology

* HEC = HMS version 3.5

— Runoff hydrographs — Snyder Unit Hydrograph / CWCR Criteria

Ll
TLAG = 221 K, *( 7 )

~ Channel Routing = Muskingum Cunge with 8-point cross-section

Statian

Hydrograph Transformation / Hydrograph Routing
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Boulder Creek Hydrology

* Reservoir Routing

- Barker Reservoir

- Gross Reservoir
~ Baseline Reservoir ‘
~ Valmont / Leggett / F

Hillcrest Reservoir
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Boulder Creek Hydrology - Calibration

e

Calibrated Model
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Boulder Creek Hydrology - Calibration

* Manning's N Value

- No Effect on Runoff Volume

— Minimal Effect on Peak Discharge and Timing
= Snyder's Peaking Factor and Lag Time

= No Effect on Runoff Volume

— Moderate Effect on Peak Discharge

— Greater Effect on Time-of-Peak
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Boulder Creek Hydrology - Calibration
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Boulder Creek Hydrology - Calibration

* Curve Numbers

~ Affected Runoff Volume \
~ Significant Effect on Peak Discharge
— Negligible Effect on Time-of-Peak 0

=

Calibrated Model
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Boulder Creek Hydrology - Calibration
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Boulder Creek Hydrology

Recurrence interval Estimate of the September 2013 Event

Modeled Annual Chance Peak Discharge (cfs)

Observed Estimated
Discharge 0.2 Recurrence
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Boulder Creek Hydrology
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Boulder Creek Hydrology

+ The September 2013 flood on the Boulder Creek was...
* Between a 25- and 50-year flood near mouth of the Canyan
* Approximately a 50- year flood in most downstream locations

* Between a 50- and 100-year flood at 28h Street and Near Confluence with
Saint Vrain
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