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Brief Overview 

• Thinking about stormwater consequences 

• Green Infrastructure 

• 3 tenets of stormwater management 

• Watershed Management: Who’s responsible 

• Roadways and stormwater 

• What you can do 

• Stormwater asset management planning 

 



This is Stormwater Management 



This is not! 



What’s the cost 
of not? 



What’s the impact? 



Hurricane Irene: $16.6 billion 

 

Who Pays? 



How many lives are affected? 











Is the municipality prepared to react? 



2 out of every 3 businesses 

flooded never re-open 



How long will clean-up take? 



How is the Community Affected? 



Is the municipality prepared to react? 



$50 million in 30 minutes for one city! 





What is 
Green Infrastructure? 



Re-forestation/ Re-vegetation 



Vegetated Swales 



Rain Gardens 

                       Rain Barrels For Residential Use. 

Keep the water from 

running down the 

driveway to the road 



Cistern    



Porous/Permeable Pavement 
Materials 



Where does the 
water go? 

Parking lot with rain 
gardens, curb inlets, 

trees.  YES! 

http://www.google.com/imgres?q=rain+garden+in+a+parking+lot&start=245&hl=en&safe=active&biw=1536&bih=866&tbm=isch&tbnid=ilUuNMR5mmX7fM:&imgrefurl=http://www.bigurbie.org/photolog.php&docid=x6x8IrtfpKGlcM&imgurl=http://www.bigurbie.org/images/photolog/GovernmentPlaza_full.jpg&w=960&h=470&ei=Wxk2UaP2OozU0gGbnoHQAQ&zoom=1&ved=1t:3588,r:71,s:200,i:217&iact=rc&dur=740&sig=111603183373855237532&page=9&tbnh=157&tbnw=305&ndsp=31&tx=139&ty=77
http://citycomfortsblog.typepad.com/.shared/image.html?/photos/uncategorized/2008/05/19/ngate_parking_lot_3.jpg






 

Slow it Down 

Spread it Out 

Soak it In 

3 Tenets of Stormwater 

Management 



Who Cares? 



Why You Might Care 

• Flood damage – homes, property, 
cropland, etc. 

• Landowner complaints 

• Groundwater quality & quantity  

• Jobs & Quality-of-life issues for growing 
area 

•MUNICIPAL COSTS 

 



WATERSHEDS—THE FUNNEL, 

THE SPONGE, AND THE SLIDE 



What Is A  

Watershed? 



Ridgeline 



Ridgeline 

Precipitation 



Groundwater 

Precipitation 

Ridgeline 

Runoff 

Tributaries 

Wetland 

Lake 



Groundwater 

Precipitation 

Ridgeline 

Wetland 

Forestry 
Towns 

Agriculture 

Runoff 

Tributaries 

Rural Homes 

Industry 

Lake 



Who’s ‘in-charge’ -- 

of watershed management? 

Photo: Rick Constantino 



Who’s ‘in-charge’ -- 

of watershed management? 

• No One 

• Mayors / Supervisors 

• Business Owners 

• Conservation Groups 

• Planning / Zoning  

• Highway Departments 

• NYS DEC 

• Private Landowners 

• All Of The Above 

 

Photo: Rick Constantino 



Soils, Vegetation  

& Land Use 



Soils, Vegetation  

& Land Use 



Soils, Vegetation  

& Land Use 



Soils, Vegetation  

& Land Use 



Soils, Vegetation  

& Land Use 



Soils, Vegetation  

& Land Use 



Source: Ocean County Soil Conservation District, June 2001 

 

Water Movement Into Soils in Various Settings
Ocean County, NJ
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Avg. Annual Precipitation = ~ 50 inches  

Compaction Effects 



Impervious Cover 



Groundwater 

Storage Loss 



Watershed Plumbing 



Watershed Plumbing 



Municipal Costs 

Rebuilt 5 times  

In 3 years: $15,000 

Stabilized in 2005: 

$3,500 

 



Municipal Costs Benefits 

Rebuilt 5 times  

In 3 years: $15,000 

Stabilized in 2005: 

$3,500 

 

 

Until 2009: 

$0 



Changes in Time & Space 

A local example… 



Cumulative Effects 

SCENARIO A: 

 

Development Proposal: 

• 20 New Homes - 20 acres 

• All within the same watershed 

• Constructed in 2015 

 

Triggers: 

• SEQR  

• NYS DEC SWPPP 

 

Municipal Discussions? 

• Wastewater Management 

• Emergency Services, etc. 



Cumulative Effects 

SCENARIO B-1 (2015): 

•10 Existing Homes – 10 acres 

 



Cumulative Effects 

SCENARIO B-2 (2017): 

•10 Existing Homes – 10 acres 

 

No Proposal: 

•3 Additional Homes - 3 acres 

•All within the same watershed 

 

 

 

Triggers: 

 

 

 

Municipal Discussions? 

 

 



Cumulative Effects 

SCENARIO B-3 (2020): 

•10 Existing Homes – 10 acres 

 

No Proposal: 

•4 Additional Homes - 4 acres 

•All within the same watershed 

 

 

 

Triggers: 

 

 

 

Municipal Discussions? 

 

 



Cumulative Effects 

SCENARIO B-4 (2023): 

•10 Existing Homes – 10 acres 

 

No Proposal: 

•3 Additional Homes - 3 acres 

•All within the same watershed 

 

 

 

Triggers: 

 

 

 

Municipal Discussions? 

 

 



Cumulative Effects 

Individually minor, but cumulatively significant effects 



Who’s ‘in-charge’ -- 

of watershed management? 

• Mayors / Supervisors 

• Business Owners 

• Conservation Groups 

• Planning / Zoning  

• Highway Departments 

• NYS DEC 

• Private Landowners 

• All Of The Above 

 

Photo: Rick Constantino 



  The Eight Tools of  

  Watershed “Investment” 



Managing Stormwater  
for Roadway Resiliency 



Drainage types 

 



Highway Drainage Problems 
Excess Flow  High Velocity 

Sedimentation  Perpendicular Flow  

Poor Culvert Condition 



Excess Flow 

 



Over Topping 



High 
Velocity 

 



Sedimentation 

 



Perpendicular  
Flows 



POOR CULVERT CONDITION 



What can Be Done? 
Inspections 

Reduce Volume 

Reduce Velocity 

Stabilize 



Inspections 



Diversion 

• Reduce Volume 



diversion :  



Storage:  

Retention/Detention 

Ponds/Wetlands 

• Reduce Volume 



Reduce Velocity 
• Slow the Flow Down! 



Vertical Drops 
Reduce Velocity 





CHECK DAMS: 



Check Dams: 

Reduce Velocity 



Rip Rap Outlets 



Splash Pool 

 



Stabilize & 
Protect 

 



Stabilize 

 



 

STABILIZE 



• Reduce the Volume 

• Reduce the Velocity 

• Stabilize 

• Inspect 

• Maintain! 

How do you Improve Resiliency in 

Managing Stormwater? 



What is your role and  
what can you do? 

Environmental Finance Center 
Syracuse University 



What do you ‘do’? 

• Most of us are landowners 

– manage your own stormwater 

• Planning and Zoning 

– Site plan review: manage stormwater onsite 

• Highway & DPW 

– Inspect, repair, replace, develop a capital plan 
specific to stormwater 

• Elected officials 

– Develop policy with stormwater in mind 



Stormwater Management Plan 

1. Inventory ditches, culverts, bridges, 

    drainage, pipes and outlets 

2. What condition (probability) are they  

    in? 

3. How critical (impact) are they? 

4. Rank & Prioritize 

5. Capital Improvement Plan 

6. Asset Advisory Committee 

7. Educate-Educate-Educate 

 



Good condition? 



What’s the Impact? 







 



 







Thanks for your time! 



Call Me! 

Khris Dodson 

Associate Director 

Environmental Finance Center 

315-443-8818 

kadodson@syr.edu 


