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David Skuodas, PE, Project Manager

Urban Drainage & Flood Control District

Denver, Colorado

Connecting 
The Mapped Risk to 
The Actual Risk to 
What’s at Risk











An

URBAN DRAINAGE &
FLOOD CONTROL DISTRICT

Production



About a year ago in a State not
too far away….







Episode IV

A NEW HOPE

It is a period of climate extremes. Major weather
systems, striking without warning, have struck fear in
the hearts of citizens across the galaxy.

Floodplain managers, in a vain attempt to tame the
very forces of nature, are secretly devising a strategy
to manage flood risk where it’s needed most and
where it will matter most.

Pursued by the Empire’s sinister agents, an engineer
from the Urban Drainage and Flood Control District in
Denver has been dispatched to the ASFPM
Conference to share their secret strategy…
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Discrepancies with 

“n” Values – in the 

Field and in Designs

GIS Tools to Help 

Us Prioritize 

Maintenance $$$

Case Studies of 

Mapped Risk vs. 

Actual Risk
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Mapped 
Risk

Actual 
Risk

What’s 
at Risk

$



Trapezoidal 

Section

Open Floodplain

Walled Section



Trapezoidal 

Section

Open Floodplain

Walled Section



Q100 = 2,300 CFS     

S = 3.0%





∆D=2.9’   ∆TW = 66’ to 189’





Q100 = 7,500 CFS     

S = 0.2%



∆D=2.2’   ∆TW = 83’ to 134’
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Q100 = 3,100 CFS     

S = 1.0%







∆D=1.3’   ∆TW = 222’ to 371’







• Vegetation Can Dramatically Increase Flood 

Depth and Width, but Context Matters

• Confined Channel Sections ~ More Risky

• Flatter Channel Sections ~ More Risky

• Freeboard Matters!

Account for Realistic Vegetation in Design 

~and/or~ 

Plan to Manage the Vegetation





• Document “n” Values 

• Understand Hydraulic Sensitivity to 

Changes in Vegetation

• Assess Field Conditions – How do 

They Compare to Model Assumptions?

• Identify Stream Reaches with the 

Highest Flood Risk



David Delagarza (the brains)

David.Delagarza@respec.com

RESPEC Consulting















• All “n” Values



• All “n” Values
• 500’ Running Swaths



• All “n” Values
• 500’ Running Swaths



• All “n” Values
• 500’ Running Swaths



• All “n” Values
• 500’ Running Swaths



• All “n” Values

• 500’ Running Swaths
• Individual X-Sections 
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David Delagarza

david.delagarza@respec.com

RESPEC Consulting

Dave Skuodas

dskuodas@udfcd.org

Urban Drainage & 

Flood Control District



Written and Directed By
Dave Skuodas
Produced By

David Delagarza
Episode V Coming Soon 
to a Theater Near You


