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Stormwater	
  &	
  Flooding	
  



The	
  view	
  from	
  Chez	
  Arnold…	
  



Connecticut’s Changing Landscape 
Debuted in January 2004, updated in 2009 and now includes 1985 - 

2006 

Provides land cover and land cover change information at the state, 
watershed and town levels 

Provides this information in a range of formats suitable for various 
uses and differing degrees of technical sophistication 

 

CT’s	
  Changing	
  Landscape	
  

We	
  are	
  an	
  urbanizing	
  state/region/country	
  



Developed	
  =	
  
946	
  mi2	
  

Turf	
  =	
  384	
  mi2	
  

The	
  “development	
  footprint”…	
  



Impervious	
  Surfaces	
  



Hydrologic	
  Impacts	
  of	
  Development	
  

More	
  Runoff	
  

Arriving	
  Faster	
  



The	
  Effects	
  of	
  UrbanizaNon	
  

Falls	
  River,	
  Essex	
  



The	
  Effects	
  of	
  UrbanizaNon	
  

Goodwives	
  River,	
  Darien	
  



The	
  Effects	
  of	
  UrbanizaNon	
  

Trout	
  Brook(?!),	
  West	
  HarKord	
  



The	
  Effects	
  of	
  UrbanizaNon:	
  Park	
  River,	
  CT	
  



Yeah,	
  but	
  is	
  it	
  really	
  that	
  big	
  of	
  a	
  deal?	
  



Our	
  beloved	
  venue	
  



57,000	
  Z2	
  of	
  impervious	
  area	
  
	
  

	
  	
  	
  1	
  inch	
  of	
  rain	
  =	
  35,530	
  gallons	
  
	
  

	
  	
  	
  	
  	
  	
  	
  Annual	
  (48”)	
  =	
  1,705,544	
  gallons	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  =	
  2.6	
  Olympic	
  pools!	
  

Our	
  beloved	
  venue	
  



Yeah,	
  but	
  is	
  it	
  really	
  that	
  big	
  of	
  a	
  deal?	
  



Stormwater	
  is	
  the	
  #1	
  source	
  of	
  water	
  polluOon	
  
in	
  the	
  U.S.	
  (US	
  EPA)	
  

Water	
  PolluNon	
  





Flooding	
  =	
  erosion	
  

CT	
  River	
  after	
  Irene	
  



Combined	
  Sewer	
  Overflows	
  



Infrastructure	
  Meltdown	
  

April	
  30,	
  2014	
  
	
  

Google	
  this!	
  



hbp://www.youtube.com/watch?v=zglXPDQHIHY	
  
	
  



Liability	
  



And	
  NOW…	
  
All	
  studies	
  indicate	
  more	
  rainfall,	
  and	
  
more	
  intense	
  rainstorms,	
  in	
  the	
  
Northeastern	
  US	
  



Our	
  Soggy	
  Prospects	
  
In	
  this	
  study,	
  a	
  range	
  of	
  definiNons	
  for	
  
extreme	
  precipitaNon	
  was	
  examined	
  to	
  
provide	
  a	
  robust	
  indicator	
  of	
  climate	
  
change	
  in	
  the	
  Northeastern	
  United	
  States.	
  
All	
  of	
  the	
  definiNons…indicate	
  that	
  the	
  
occurrences	
  of	
  extreme	
  precipitaNon	
  
events,	
  and	
  the	
  intensity	
  of	
  rainfall,	
  are	
  
increasing.	
  



y = 0.1004x + 39.77 
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Source:	
  Miller,	
  et	
  al.	
  2003.	
  PrecipitaOon	
  in	
  ConnecOcut.	
  Report	
  No.	
  38.	
  InsOtute	
  of	
  Water	
  Resources,	
  University	
  of	
  ConnecOcut.	
  

100	
  Years	
  of	
  PrecipitaNon	
  Data	
  for	
  CT	
  

48”	
  



Probability	
  and	
  Return	
  Period	
  

http://ga.water.usgs.gov/edu/100yearflood.html	





Probability	
  model	
  for	
  
New	
  London,	
  CT,	
  
updated	
  with	
  recent	
  
rainfall	
  data	
  
	
  
	
  

RI	

 TP-40	


(in)	



Updated 
values 

(in)	


1	

 2.5	

 2.80	



5	

 4.0	

 4.14	



10	

 4.5	

 4.85	



25	

 5.5	

 5.99	



50	

 6.0	

 7.02	



100	

 7.0	

 8.25	



“100-­‐yr	
  storm”	
  is	
  the	
  new	
  50	
  





Strategies	
  

They’re	
  mostly	
  about	
  
infrastructure	
  



Resizing	
  convenNonal	
  
Infrastructure	
  

•  idenNfy	
  priority	
  flood-­‐
prone	
  areas	
  

•  Revise	
  drain	
  and	
  culvert	
  
standards	
  based	
  on	
  the	
  
new	
  precipitaNon	
  regime	
  

•  Build	
  this	
  into	
  the	
  capital	
  
expenditures	
  plan	
  



Green	
  Infrastructure	
  





Urban trees as stormwater devices 

Trees absorb about 5 gallons per inch in diameter (caliper inch) every week.  

25 gal/week 
125 gal/week 

“UTC”	
  Goals	
  



Low	
  Impact	
  
Development	
  
	
  
	
  



 
A	
  site	
  design	
  strategy	
  intended	
  to	
  maintain	
  or	
  
replicate	
  a	
  site’s	
  natural	
  hydrology	
  systems	
  
through	
  the	
  use	
  of	
  small-­‐scale	
  controls	
  integrated	
  
throughout	
  the	
  site	
  to	
  manage	
  runoff	
  as	
  close	
  to	
  its	
  
source	
  as	
  possible	
  

Low	
  Impact	
  Development	
  





2009	
  
Towers	
  Apt.	
  Asphalt	
  Lot	
  



2011	
  
Laurel	
  Hall	
  



2012	
  
Oak	
  Hall	
  



Rain	
  Gardens	
  &	
  pervious	
  asphalt	
  parking	
  stalls	
  near	
  Wheben	
  
Center.	
  	
  

2013	
  



But	
  does	
  it	
  work?	
  

Conventional 

LID Cluster 

Glen Brook Green (Jordan Cove)  
Research/Demo Project




Jack	
  Clausen’s	
  $	
  1M	
  graph…	
  

Conventional LID 

Adapted from J. Clausen, UConn 



First:	
  	
  Awareness	
  



Center for Land Use Education and Research at 
the University of Connecticut 

The Climate Adaptation Academy 

THANKS!	
  



2009	
  	
  
Fieldhouse	
  Concrete	
  Lot	
  



Teaching:	
  	
  CommuniNes	
  



Today’s	
  Offering	
  
•  urbanizaNon	
  &	
  your	
  waterways	
  
•  Climate	
  change	
  implicaNons	
  for	
  flooding	
  
•  Things	
  to	
  think	
  about	
  



Rain	
  Garden	
  
A	
  depression	
  that	
  collects	
  rainwater	
  from	
  a	
  roof,	
  driveway	
  

or	
  yard	
  and	
  allows	
  it	
  to	
  infiltrate	
  into	
  the	
  ground.	
  



Rain	
  Garden	
  Smartphone	
  App	
  



CumulaNve	
  volume	
  of	
  stormwater	
  reducNon	
  by	
  
campus	
  LID	
  pracNces…….	
  

Total	
  area	
  of	
  IC	
  
disconnected	
  by	
  campus	
  
LID	
  pracNces…………………….	
  

56	
  

7	
  



“LID	
  Cluster”	
  
subdivision	
   cluster layout 

-  12 lots clustered on 6.9 acres  
-  Designed to minimize site runoff   

Low- mow areas 

Bioretention cul-de-sac 

 grassed swales 

pervious & shared 
driveways Rain gardens 



Land	
  Cover	
  2010:	
  Status	
  



CT	
  land	
  cover	
  change:	
  	
  1985	
  -­‐	
  2010	
  
Sq

ua
re
	
  m

ile
s	
  



Storm	
  Frequency	
  
Analysis	
  

o Calculated from past data for a measurement 
location	



o Sort and rank precipitation data, highest to 
lowest	



o Return period (T) =  	


	



Where n=the total number	


	

 	

 m=rank of that value	



	





hbp://bcove.me/2lspa5ig	
  
	
  



 Protect or restore stream and 
wetland riparian corridors (“buffers”)


Protects water bodies from 
development impacts 
 
Research shows that buffers can 
mitigate the effect of impervious 
surfaces, up to about 15% IC* 
 
In addition, there are many benefits 
beyond water quality 

*Schueler, et al. 2008. Chesapeake Stormwater Network 

Buffers help, but can’t do the whole job alone… 

Providence, RI 



Uses	
  of	
  storm	
  frequency	
  
values	
  Engineering design of culverts, storm drainage	



TP-40 values (1961)	


	


	





Effects	
  of	
  Using	
  
Outdated	
  TP-­‐40	
  Values	
  Due to changes in precipitation intensity and 
frequency, older return period estimates are 

inaccurate	


This can lead to undersized stormwater 

infrastructure	


	



Researchers at Cornell have updated these values	


http://precip.eas.cornell.edu/	



	





Quiz	
  Time!	
  
Last	
  year	
  we	
  had	
  a	
  100-­‐year	
  storm	
  (8	
  inches	
  
of	
  rain	
  in	
  a	
  24	
  hour	
  period).	
  What	
  are	
  the	
  
chances	
  that	
  we	
  will	
  have	
  another	
  100-­‐year	
  

storm	
  this	
  year?	
  
	



	
  	
  A.	
  	
  	
  	
  	
  0.1%	
  
B.	
  	
  	
  	
  	
  	
  	
  	
  1%	
  
C.	
  	
  	
  	
  	
  	
  10%	
  	
  
D.	
  	
  	
  	
  	
  50%	
  

	

	






