
Greening Your Infrastructure

It’s Not as Difficult 
as You Think

Reester 2022 – Lizard Head Wilderness, CO



Recognizing that 
building 

resilient & 
sustainable 

communities is 
the greatest 
challenge to 

public works in 
the twenty-first 

century

Reester 2022 – Weminuche Wilderness, CO



Today’s Agenda
u What role does climate change play in public works

u Colorado Trends

u Mile High Flood District’s Approach to Design

u Creating the Knowledge Ecosystem

u What are you doing and why?

u What actions are highest on your community’s list?

u What other communities are you partnering with?

u Challenges
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Dave Skuodas, Mile High Flood District

CML Public Works Section

American Public Works Association – Colorado

June 2024

Reester 2022 – Needle Creek, Chicago Basin, CO



Colorado Trends

u Water

u Too little

u Drier 

u Water Conservation

u Native Plant Life

u Too much

u 2013

u Glenwood Canyon

u Bigger

u Wildfire scars, Dry Soil, 
& Rain

u Flood disaster in areas 
with no Flood Insurance

u Energy

u Resiliency

u Collaboration

u Asset Management

u Storm Changes

u Destructivity

Reester 2022 – Molas Pass, CO



The Mile High Flood 
District’s Approach 
to Urban Waterway 
Design

Dave Skuodas
DCM Director
Mile High Flood District
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Sharing what we learned about trying to “naturalize” a confined system, and an interesting comparison of two contractors working side by side on the same project.

•Going to share a pair of stories from a project that was up for the CASFM Award back in 20XX.  During this project we had to present to the various open space advisory boards, and a 
common concern we heard was that we were going to build a bunch of concrete lined channels.  I’m not sure where they would ever get the idea that I like concrete lined channels.  No 
idea where that comes from….and yes, for those of you that haven’t seen me present before….that was a joke.

•Although we try and mimic natural stream processes wherever we can, we can’t be ignorant of the contexts we’re working in.  There is still a time and a place for sticking pipes in the 
ground – hopefully only in urban retrofit situations, but if that’s one end of the spectrum then a full HFLMS design is on the other end of the spectrum.  [example photos Dahlia, First 
Creek] AND there are situations in between these two extremes.  I’m going to talk about a project where we might’ve tried too hard to be on the naturalized end of the spectrum, given 
the context we were working in.  

•Context and Problem Statement

•Funny video of me caressing a concrete baffle block

•6 to 8 feet thick topsoil

•Boulders with gingivitis

•Two Contractors

•Construction Lessons Learned – the audience will care about this topic because we have some fuel for the fire if they are looking or arguments about why lowest bid isn’t always the best 
way to go.  Providing them with backup to use if they want to improve their own processes, to better control who gets to bid on their work.
• We measured some aspects of construction that don’t often get measured (Mark’s contractor comparison table).  Convert table into infographics (Stephanie).
• Ball valves on water services – not the right type of valve.
• Tightening the bolts on megalugs – when we dug up a water line they had installed, the bolts weren’t even broken off like they should’ve been.
• Redesign because of a misaligned sanitary sewer line.
• How long Short Street was torn up versus how long residents were told it would be torn up.

•Post Construction Lessons Learned
• Steepness
• Confinement
• Loose rock structures – shouldn’t be 2’ tall
• Lack of water - all soaked in without any other pitfalls for 2 miles.
• There wasn’t even enough water for any of the channel but the very end to be jurisdictional.  With a fully built out watershed, at least what would get built out, this ended up 

mattering.





Urban Stream 
Design History



Closed Conduit



Closed Conduit



Westerly Creek at Montview 
Mitigation Project



Confined Channel with Concrete Lining



Concrete Low Flow Channels



Confined Channel with Large Drop Structures



Failed Concrete Lining



Failed Drop Structure



Failed Drop Structure



Failed Drop Structure

Sand Creek at Quebec

Quebec Street



Failed Drop Structure

Sand Creek at Quebec



Failed Drop Structure

Sand Creek at Quebec



Failed Drop Structure

Sand Creek at Quebec









The transect. Duany PlaterZyberk & Company

The gradual increase in the proportion of people living in an area…

URBANIZATION



we usually adapt our stream systems to our context …
(and rarely the other way around)

STREAM SYSTEM ADAPTATION



Land Use Changes

1937 1957 1977 1997 2016
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*Photo courtesy of Valerian



$2,000 / LF
Maintenance

$2 / LF
Maintenance

Little Dry Creek (AdCo)



High Maintenance Vegetation



High Maintenance Vegetation



High Maintenance Vegetation
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Same Stream



Creating Value



Hydrology

























How do we know we’re building
the best projects we could, 

in all the ways we should,
 

to improve quality of life?
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Hoffman Drainageway



Hoffman Drainageway



Hoffman Drainageway



Hoffman Drainageway



8 people, 28 lines

5 people, 10 lines

7 people, 21 lines

4 people, 6 lines

6 people, 15 lines

3 people, 3 lines



Cost vs Value



Cost

Value

Value vs Cost



Cost

Value

Hoffman Drainageway

Just a culvert

Culvert with 
an underpass



Added Bridge 
Length

19th Street Overpass



Cost

Value

19th Street Overpass

Just an overpass

Overpass that 
feels like 

open space



Sanderson Gulch Failing Drop Structure



Sanderson Gulch Failing Drop Structure

Florida Ave

Arkansas Ave

Drop Structure



Sanderson Gulch at Arkansas

*Video courtesy of City & County of Denver

6’-6” Height



Sanderson Gulch at Florida



Cost

Value

Sanderson Gulch Florida to Arkansas

Just a drop structure 
replacement

Restored channel 
with 2 new 

underpasses



Proposed WQ 
Basin

Westerly Creek at Stanley Marketplace

Landfill



Westerly Creek at Stanley Marketplace

*Rendering courtesy of Stream Landscape Architecture



Westerly Creek at Stanley Marketplace

*Rendering courtesy of Stream Landscape Architecture



Westerly Creek at Stanley Marketplace

*Rendering courtesy of Stream Landscape Architecture



Cost

Value

Westerly Creek at Stanley Marketplace

Just a water 
quality basin

Restored channel, 
open space, and 

WQ basin



North Outfall Retrofit Storm Drain



North Outfall Trash Vault

*Photo courtesy of ICON Engineering



Canyon Creek at I-70 Fish Passage

*Photo by Olivia Emmer



Canyon Creek at I-70 Fish Passage

*Photo by Olivia Emmer



Canyon Creek at I-70 Fish Passage

*Photo courtesy of Wright Water Engineers



Hydrology

Runoff 
Production

Flow Regime

Flood Hazards

Flow 
Conveyance

Floodplain 
Connectivity

Sediment 
Regime

Stability

Morphology

Flood 
Conveyance

Dynamic 
Stability

Resiliency

Adaptability

Access to 
Nature

Vitality

Economics

Stewardship
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Cost vs Value



8 people, 28 lines

5 people, 10 lines

7 people, 21 lines

4 people, 6 lines

6 people, 15 lines

3 people, 3 lines



Hydrology



Creating the Knowledge Ecosystem

ü Culture of innovation
ü Diversity & equity of 

ü Thought
ü Participation

ü Patience
ü Collaboration
ü Willingness to fail
ü Partnerships

Reester 2022 – Weminuche Wilderness, CO



What Role Should Government Play

•City takes the primary role in making this happen in the 
communityLead

•City co-leads through resources and funding this strategic 
goalPartner

•City serves as a facilitator to bring together key 
stakeholders but does not fund the project/program 
effortsFacilitate

•City supports the efforts in this area but does not fund 
themSupport

•City plays the role of only observer in this goal areaObserve
Reester 2022 – Lizard Head Wilderness, CO



What’s Your Story
u What are you doing?

u What actions are 
highest on your 
community’s list?

u What other 
communities are 
you partnering 
with?

u Challenges

Reester 2016 – Medina Marrakesh Morocco



Final Thoughts

§ Spend more time with your family
§ Take better care of yourself physically
§ Spend less time at your desk
§ Listen to what your people are saying
§ Find something positive in each person – each day
§ Take better care of yourself mentally
§ Develop a strategic plan for developing your people
§ Read 3 Books – business, fictional, spiritual
§ Find a friend
§ Take this out on the 10th of the month

Ten Touchstones for ‘24

Reester 2022 – Molas Pass, Co


