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Polluted Stormwater Runoff is the #1 

Water Quality Problem in the U.S.* 

* USEPA 

Nonpoint Source Pollution 

1987 amendments of the Clean Water Act  
included the National Pollution Discharge 
Elimination System (NPDES) 



Coastal Zone Management Act - 1990 Amendments  
16 U.S.C. § 1455b. Protecting Coastal Waters  
Subsection (g)(5) 

“For purposes of this subsection, the term "management measures" means 
economically achievable measures for the control of the addition of pollutants 
from existing and new categories and classes of nonpoint sources of pollution, 
which reflect the greatest degree of pollutant reduction achievable through the 
application of the best available nonpoint pollution control practices, 
technologies, processes, siting criteria, operating methods, or other 
alternatives.” 

Section 300.6 

RI Coastal Nonpoint Pollution Control Plan – July 1995 



Coastal Nonpoint Pollution Control Program (§ 6217) 



1993 
Stormwater Rules 

Typical detention pond design 





Narragansett Bay Commission  



Why use LID methods to manage stormwater runoff? 

1.  LID site designs generate lower volumes of runoff 

2.  LID designs promote groundwater recharge 

3.  LID designs attenuate impacts from extreme 

storms modified by climate change 

4.  LID designs generally have higher pollutant 

removal capabilities 



Climate Change is Impacting the Way We Must 
Manage Stormwater Now and in the Future 

Graphic Courtesy of David Vallee NWS/Northeast River Forecast Center 



Flooding is Increasing as 
a Result of Urbanization 

and Climate Change 

Pawtuxet River Historical Crests 

Rank Height Date 

1 20.79 ft 3/31/2010 

2 14.98 ft 3/15/2010 

3 14.50 ft 6/7/1982 

4 13.68 ft 10/15/2005 

5 13.26 ft 1/26/1979 

6 13.11 ft 4/25/1983 

7 12.57 ft 6/8/2006 

8 12.40 ft 4/17/2007 

9 11.88 ft 3/25/2010 

10 11.86 ft 3/31/2001 

Source: www.water.weather.gov/ahps 



December 12, 2008 Tidal Flood Event  
A Glimpse into the Future of 

Waterplace Park? 

Gilbane Office Trailer  

James Boyd 

RI Coastal Resources Management Council 



December 12, 2008 



December 12, 2008 

Peak Flood Elevation 



Factors Contributing to Extreme Tidal Flood Event on 
December 12, 2008 in the Providence Inner Harbor 

• Full moon -  

• Full Moon – December 12, 2008 – coincidental orbit closer to Earth 

• Earth’s orbit location – close proximity to Sun – Winter Solstice 

•The above 2 factors combined to form stronger gravitational forces 
that influenced tidal ranges 

• 4.85 inches of rainfall over a 24-hr period preceding the high tide of 
December 12 

• Strong southwesterly winds (53 mph gust recorded at TF Green Airport) 
early that morning of December 12 driving tidal waters up the Bay 

• The Fox Point Hurricane Barrier was NOT closed!  





December 12, 2008 tides measured at 
NOAA Station 8454000  

Observed Tide Height – 8.3 feet 
Predicted Tide Height – 5.6 feet 

Wind-driven high tide peak 
was 2.7 feet higher than the 
predicted tide height 



December 12, 2008 



New State Stormwater Management Requirements 

“Smart Development for a 

Cleaner Bay Act” RIGL § 45-61.2 

•Maintain groundwater recharge 

\ infiltration 

•Control post-development peak 

discharges 

•Use Low Impact Development 

techniques  

Implementation through CRMP Section 300.6 





RI Community LID Site Planning and 
Design Guidance Manual – 2011 

http://www.dem.ri.gov/programs/benviron/water/permits/ripdes/stwater/t4guide/lidplan.pdf 



Comparison of Conventional vs. LID Site Planning  



Managing Stormwater Runoff on 
Single-family Residential Sites 

Low Impact Development 

Typical  



RI Single-Family Lot Guidance  

http://www.crmc.ri.gov/stormwater/Single-Family-Lot-Guidance.pdf 



http://www.dem.ri.gov/programs/benviron/water/permits/swcoord 
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