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About the Presenteg‘
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 Background
 RoM Basics
« Results
 Applications
Geoff Uhlemann - PE, CFM, Russ Anderson- PE, CFM
PMP Michael Baker — Denver, CO
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About the Contributogs‘ :
resentation)

e Model Construction
« Post-Fire Factors
« Simulations

Kelly Watson

Kyle O’Neil Boulder County
Michael Baker — Denver, CO

H&H Engineer



Project Purpose

|dentifying structures likely to overtop
for possible storms

OEM for advance warning (notifying
residents) & closing roads

Evaluated peak flows and elevations
0.25-3.75" 1-hr storms (>500 yr)
Building a library for event matching

Completed between 3/18-5/25/21

More Info at:
https://www.bouldercounty.org/
disasters/wildfires/calwood-lefthand-canyon/



https://www.bouldercounty.org/disasters/wildfires/calwood-lefthand-canyon/

Project Purpose



The Fire

= Burned 10,113 acres
between Oct 17-Nov 14,
2020

= Covers portions of 4 US36
HUC-12s

= All of Geer burnt & drains
to LHC

= |Lower Central Gulich
burnt & drains to SSVC

HWY'7



Rain-on-Mesh (RoM) Methodology (aka RoG, 2D

Build Terrain Develop Domains Mesh Creation Apply Rainfall Simulations &
& DEMs & Hydrology & Refinements & Calibrate Mapping
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CAMERA

SHOWS
HERE




Example RoM Layers

Manning’s N (land use & calibration) Infiltration (land use, soils, & calibration)

CAMERA

SHOWS
HERE




Example RoM Refinements
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SHOWS
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Study Extent

CAMERA

SHOWS
HERE




Post-Wildfire Hydrology Guidar

1CE




Model Layers
Manning’s n

= Sampled aerial
= 10’ cell resolution

= Base layer from NLCD S
e
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CAMERA

SHOWS
HERE



Model Layers
Manning’s n

= Base layer from NLCD
= Sampled aerial

= 10’ cell resolution

= Post-fire Adjustments
* Low burn =0.08
* Mod/Severe = 0.033

CAMERA
SHOWS
HERE




Model Layers
Infiltration/CN

= Combo of land cover
and soils from
SSURGO

= 10’ cell resolution
Losses at cell level

= |[a=0.2 pre-burn

CAMERA
SHOWS
HERE




Model Layers
Infiltration/CN

= Combo of land use and
soils from SSURGO

= 10’ cell resolution
Losses at cell level

= |a=0.20 unburned
=0.15 low burn
=0.10 severe &
moderate burn CAMERA

POST-BURN

SHOWS
HERE




Calibration Regions

Location
SSVC Upstream
of Burn
SSVC
Downstream of
Deadman Gulch
SSVC Upstream
of Lyons
LHC Upstream of
Burn
LHC at US-36
LHC at Old Stage
Road
LHC at Lickskillet
Gulch

Target
Peak
Flow
(cfs)

5267.1

6605.5
7036.4

3987.6
4985.2

4804

1371

Calibrated

Peak Flow Percent

(cfs)

5220

7211

7917

3873
5832

4615

1287

Difference

-0.9

9.2

12.5

-2.9
17

-3.9



Simulations

Pre-Burn Post-Burn

Rainfall Run-Time Simulation Time Run-Time Simulation Time " 30 SImUIatlonS for 15
Event (in) (hrs) (hrs) (hrs) (hrs) .

0.25 0.68 12 0.49 8 rainfall events

0.5 0.69 12 0.51 8

— 12 075 ¢ = Simulation time based on

1.25 0.78 12 0.78 4 I 1

1.5 1.05 10 0.61 4 peak ﬂOW tlmlng

1.75 0.76 7 0.76 4 .

2 0.56 5 077 4 u Manageable run-times
2.25 0.65 5 0.86 4

2.5 0.63 5 0.83 4

2.75 0.66 5 0.82 4

3 0.89 5 0.95 4

3.25 0.81 4 1.05 4

35 0.87 4 1.06 4

3.75 0.82 4 1.07 4



Observation

Points

= 42 connections
(structures & cal)

= 45 Profile Lines
(add anywhere)

= Time series of:
* Flow & volume
- Stage/WSEL
* Depth
* Velocity



Model

Construction

= Varied nominal mesh
(100-800°)

= 50’ refinements at

structures and detailed
streams

= Breaklines along
streams, ridges, and
controlling features






Data Extraction



Model Verification

Memorial Day
(days after delivery) 0 @—eeeemmem——————-

3-3.5"at 0.75”




Project Deliverables
Peak Flows

Total
Through Structure opening
% Change (burn vs pre)

Max Depths

On structure deck
Along road/approach
In channel

Timing

Time to Peak
Time to Overtop
Overtopping Duration

Spatial Files
Model

Excel Tables

=1 |3 CalWoodPostFire_Baker.gdb

E Closure_Threshold

= Eval_Locs

EZl FlowChange

E=Zl FlowOp

E= FlowTot

Em ax_Channel_Depth_ft
E Max_Road_Depth_ft

E Max_Structure_Depth_ft
E=Zl Overtopping_Duration_hrs
E3 Tim e_to_Owvertop_hrs
E3 Tim e to_Peak_hrs

Graphs & Rating Curves

Inundation Maps

Interactive WebMap



SSVC_R2US-7 downstream of Deadman Guich NA 1.75

SSVC_R3US-7 downstream of Central Guich NA 1.75
LHCO9 N 49th St Close.Structure CIos%SRoad
LédCRd |LHC Dr downstream of Buckingion lot : 2
LHCO1 |Nimbus Rd bridge O jifmeloea @) | (Eh Epehn)
GEIQUL |&Gtastconfluence with LHC NA 025

S8 VR 1 B6-dawpsieaamdbieilValley Ranch NA NA
BWMC03 |NHshédr Brigadoon Dr NA 125
BEMCD3 |BnabMiseidge upstream of Boulder Feeder Canal on LHC NA NA
LHC12 |PHtatdrnealSplif of 41st St - 1 225 NA
S8CCRY | Odnet YO Bd NRA 225
I34C VIRB |Ggadlakididvalley Ranch NZS 2%
LI etel Hrdveway of of 41 /ﬂ.\/

f% %@@M A /ﬁ\
LHC08 |Bnivalerdtiye diay i @ IofOE0u Idps treaitepfCd faBon LHC 1% NA
LHCO08 |Strathigidge downstream of 49th St on LHC 3,25 NS
BMC1Y |PSvateadridéWway off of LHC Dr downstream of GC confluence 3.25 BI2o
LHCO2 |B3ivhed driveway off of LHC Dr downstream of Spruce Gulch Bh NA

SEVMC 1R 2| US-3tlatlnbtteam of Deadman Guich LAY N7%

SEVC 2R3 U7 Buvdayunstraayh O fdtdMGiilch LAY NS
IVCEY |RIrede Sriveway off of US-7 upstream Long Guich 325 RA
BEWC22 |Rrittondt Bawgstad MhasBStkingham lot N7 NA
BMCOT |Raahibuiidpel Biitieons raft takeout NA NA
LHC11 |[41st St NA 2

SSVC_R1US-7 upstream of Lyons NA 2
SVC13 [N 51st St NA 2




1 Structure Freeboard (negatives) or Overtopping Depth (positives) -

-0.5 Post-Burn Scenarios (inches)

Loc ID | 0.25 | 05 | 0.75 125 | 15 | 175 2 |225| 25 | 275 325 | 35 [ 375|025 05
Gc M1| 65| -6 |-27 6.6 | -6.6
GC M3| -86 | -6.1 | -2.6 -86 | -86
GC W1/ -16 | -1.6 | -09 | -0.9 16 | -16
LHcol | -83 | 81| -74| 66 | 58| -49| -4 | 29| -22]-18|-15|-12[-09]|-08]-06]-83]-83
LHCO2 | -12.4]-12.3| 121 [ -115[-108| -99 | -87 | -72 | 61 | -51 | -43 | -25 | -0.8 -12.4] -12.4
LHCO3 | -69 | -68 | 63| -54 | -39 | -1.7 69 | -6.9
LHCO4 | -2.7 | -2.3 | -0.7 27 | -26
LHCO5 | -6.7 | 64 | 54 | -41 | -23 -6.7 | -6.6
LHCO6 | -47 | -43 | -26 | -1.6 | -05 47 | -46
LHCo7 | -39 | -35 | -1.8 -39 | -38
LHCO8 | -98 | -95 | -79| 68| 31| -23| 2 [-17|-14]-11]-09]-06 9.8 | -9.7
LHC09 | -74 | -72 | -6 | -51|-37|-22]-11 74 | 74
LHC10

LHC11 |-10.1| 96 | 7 | 59| 6 | 44| 39 ] 36|32 (29 -24]|-18]-14]-11[-08-10.1] -10
LHC12 | -36 | -33 | -2.2 -35 | -35
LHC13 | -7 | 67 | -46 | 36 | -26 | -23 | -1.6 | -1 | -05 7| -7
LHC14 | -7.2 | 69 | 53 | -43 | -35|-27|-16 |06 |-01| 06 | 1 | 13| 16| 18| 2 |-72]-7.2
LHC16 | -1971 1961 -187 1 -185 | -183 | -173 | -158| -142| -133 1| -124 | -115!| -1061 29 | -06 | 02 | -196| -196




Burnt Total Flow
& % increase

2.5”, 1-hr
(~1% depth)












Informing Restoration Design /
Watershed Recovery

Results Map Parameters

Map Type

- Water Suface Hevation

- Velocity

- Flow (10 Orily)

- [mundation Boundary

- Depth

- Courant (Velocity/Length)
- Courant (Residence Time, 20 Only)
- Froude

- Shear Stress

- Depth * Velocity

- Depth * Velocity ™2

- Energy {Depth)

- Energy (Elevation)

- Amival Time

- Amival Time (Max)

- Recession

- Duration

- Percent Time Inundated

- Stream Power

- Wet Cells

=~ Additonal 20 Variables

- Cumulative Excess Depth
- Cumulative Infitration Depth
- Cumulative Precipitation Depth




C_Above_US-36_BRIDGE'

Flow

— PRE-BURN_2.5_1 [PostProcessed]
—— BURN_2.5_1 [Post Processed]

Flows
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Pre-Burn 2.5” —
Velocity



Post-Burn 2.5”
— Velocity



Value [feet/sed]

6.5

EY

w
o

05

Velocity on ‘LHC_Above US-36_BRIDGE’

~ Changein
Velocity

— PRE-BURN_2.5_1 Velgcity '"Max'
— BURN_2.5_1 Velocity Max'

400 450 500 550 600 650
Station [ft]




Pre-Burn 2.5” —
Shear Stress



Post-Burn 2.5”
— Shear Stress



o

~ Change in Shear
- Stress

Shear Stress on 'LHC_Above_US-36_BRIDGE'

— PRE-BURN_2.5_1 Shear Siress 'Max'
— BURN_2,5_1Shear Stress ‘Max'

Station [ft]




Predictive Post-Fire Resources

Burn Probability

Mon-Burnable
.\.-"ery Low
Wery Low-Low
Low
Low-Moderate
Moderate
Moderate-High
High

<

DEMO

. High-very High 2020 Forest Action Pian
.Very High



https://co-pub.coloradoforestatlas.org/#/

Post-Fire Recovery Resources

https://aftertheflames.com/resources/

wildfirerisk.orq

CAMERA

SHOWS
HERE



https://aftertheflames.com/resources/

Predictive Post-Fire H&H

Probability

where to modify (deterministic)
PDFs & graduated (probabilistic )

CNs Mannhing 3y

Intensity

Increased CNs and decreased manning’s n

how much to modify based on burn probability and intensity



RoM 2

¥ 2D
RoM Z.'.E\./:‘_' [

Russell. Anderson@mbakerintl.com or Geoff.Uhlemann@ mbakerintl.com



mailto:Geoff.Uhlemann@mbakerintl.com
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