
ENGR 8990: Field Experiences in Natural Infrastructure October 23-26, 2025 
Fall 2025   Bledsoe and McKay 

Day 2: Morning Handout 
 

Themes for today: 

• Urban / suburban land use effects on watershed processes 

• Urban green infrastructure / natural infrastructure features and strategies 

• Management of urban streams, floodplain corridors and riparian zones 

• Equity considerations in urban NI 

• Social benefits of urban NI 

 

Plan for the day: Campus stormwater walk (morning, left). Greenway planning (afternoon, right). 
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UGA Campus Watersheds 
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General stormwater principles 

• The most effective runoff quality controls reduce both the volume and peak of 
runoff.  How might this be done? 

• Small storms are generally most important from a quality standpoint because 
they cause considerable washoff of pollutants without much dilution.  Stormwater 
systems are generally designed to deal with larger storms and may not be 
effective for quality control. 

• A rule of thumb is that SCMs and NI should limit the peak runoff of small storms 
less than two-years return period in addition to less frequent design storms.  

• Most important pollutants in urban runoff can be settled out, but sometimes the 
dissolved form is also important.  Control of dissolved pollutants can be more 
difficult than for adsorbed forms which settle out. 

• Applicability of SCMs and NI is site specific. 

• Longevity is a problem for some urban BMPs and NI features that tend to fill up 
with sediment and clog.   
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If you don’t eat the energy, the energy will eat the channel! 

 

Mail Creek
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Must consider resistance of boundary 
materials and potential for reduced 

sediment load over time 

 Must quantify bucket: all erosive flows 
over time (magnitude and duration) 
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Whelchel et al. (2018) 
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Communicating flood risk: 

• A 100-year flood has more than a 1 in 4 chance of occurring over a 30-year motgage. 

• For 90% reliability over 30-years, structures must be above the 285-year flood. 

• For 90% reliability over 50 years, structures must be above the 474-year flood. 

• IF THE FUTURE BEHAVES LIKE THE PAST 
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• Is there a role for the built environment and natural 

infrastructure in helping make people happier and 

healthier? 

• This is a growing literature that suggests there is a 

“geography of happiness”. This approach to place 

making aims: to make people happy, to connect them 

to each other, to promote good health, and to help 

them thrive! 

• This might involve clean air, quiet, short commutes, 

nature contact, “third places”, and beauty… 

• To do this, we need to advance science and practice as well as stakeholder utility by: 

o Improving description of actual flood risks (combined effects of land use, climate, 

channels). 

o Identifying and addressing risk inequities. 

o Coorindating stream restoration and stormwater management to improve 

outcomes and define realistic expectations. 

o Scaling and targetting natural / hybrid infrastructure solutions to deliver a broader 

array of benefits (i.e., social, hydrological, water quality, habitat,…) 

• Need to seek integration of floodplain management, stormwater (green+grey), stream 

and buffer restoration, urban design,… 
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Day 2: Exercise 
 

Mike Wharton (ACC) and President Jere Morehead (UGA) have come to your team requesting 

a spatial MCDA analysis to support decision on where to allocate $10M in NI project funds in 

ACC and UGA, respectively.  Form teams (with different people than yesterday) to identify the 

criteria and subcriteria that will be used to rank combinations of projects in a spatial MCDA. 
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Day 2: Afternoon Handout 
 

Themes for today: 

• Structured decision making is a family of methods (attempting) to make rational, 

transparent, and (potentially) reproducible choices. These methods INFORM decisions; 

people make decisions. Good decision methods don’t guarantee good decision outcomes. 

• Concepts of critical thinking, NBS, and structured decision-making sound great on paper, 

but they are really hard to execute in a constrained landscape. Ultimately, how do you “tell 

the story” of a project? 

• Society asks water managers to simultaneously overcome past mismanagement, cope 

with present challenges, and adapt to future challenges, all while seeking novel solutions. 

 

STRUCTURED DECISION MAKING: 

• A structured decision making framework helps (PrOACT): 

o Define the PRoblem 

o Set Objectives 

o Develop Alternatives 

o Assess Consequences 

o Make Trade-offs 

• Tips for objective setting (Gregory and Keeney’s four-step process). A few prompts they 

also suggest that might jar some thoughts lose...List problems and opportunities. 

Compose a wish list. Identify a best and worst outcome. Pros/cons of good/bad 

alternatives. Justify the project to the public. 

o Step 1: Write down the concerns you want to address. 

o Step 2: Convert the general concerns into specific, succinct objectives. Write 

objectives in verb-object format. 

o Step 3: Organize objectives. Separate the ends from the means.  (Ask “Why?”) 

o Step 4: Clarify what is meant by each objective. 

• Tips for alternative development: 

o There should be clear alignment between your alternatives and objectives.  

o Always include a "no action" alternative. This is the null hypothesis.  

o When developing alternatives, identify a range of potential actions that could be 

applied. Mix and match actions to create logical sets (i.e., alternatives). Consider 

combinability and dependency. Make sure alternatives are substantially different 

in terms of philosophy, cost, and benefit. Iterate on your alternatives. 
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River Styx 
 

Background: 

• Small watershed on the Pacific coast  

• Two obsolete mining dams, which 

present a flood risk to Anytown 

• Commercially valuable salmon run 

blocked by dams 

• Problem: State Environmental Agency 

wants to take action to reduce flood 

risks and benefit the environment, but 

funding is limited. 

 

A few tasks: 

• Set at least one objective beyond 

environmental benefit. 

• Consider whether there are other 

alternatives to add to the matrix. 

• Identify a mechanism to assess 

consequences for the objectives. 

• Populate the decision matrix to examine 

trade-offs. 

• Recommend an action. 

 

 

Alternative Cost Ecological Benefit  
 

No action 0   

Remove Dam-1 2,000,000   

Remove Dam-2 1,500,000   

Remove both dams 3,000,000   

    
 

 

  


