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Narragansett Bay Watershed
Impervious Surface &
Impaired Waters
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1987 amendments of the Clean Water Act {4
™= included the National Pollution Discharge
*  Elimination System (NPDES)
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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
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Coastal Nonpoint Pollution Control Program (§ 6217)

New Development

1) By design or performance:
a) After construction has been completed and the site is
permanently stabilized, reduce the average annual total
suspended solid (TS5) loadings by 80%. For the purposes
of this measure, anlﬁ- to be determined
on an average annual basis®, or
b) Reduce the postdevelopment loadings of TS5 so that
the average annual T35 loadings are no greater than
predevelopment loadings, and

2) To the extent practicable, maintain postdevelopment peak
runoff rate and average volume at levels that are similar to
predevelopment le rels.

*Based on the average annual T55 'I|:-.:||:I:r|.1:;:. from all storma less than or t'qai| o
the 2-year/ 24-hour siorm. TS5 loadings from storms greater than the 2-year /24-
Rour 11;;_1|_-|-|- ATE T E'1|.~E..1E=.:| 1o b inclhuded in the calculanon of the average
anmual TSS loading:
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1993
tormwater Rules

 OF RHODE ISLAND

TORMWATER DESIGN
LLATION STANDARDS MANUAL

Rhode Island Department of Environmental Management

Rhode Island Coasta >sources Management Council

September 1, 1993

CR'MC Typical detention pond design
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Urban Coastal Greenways Policy

For the Metro Bay Region
Cranston, East Providence, Pawtucket, and Providence

An Amendment to the Providence Harbor
Special Area Management Plan
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Adopted by the RI Coastal Resources Management Council S, :
on October 10, 2006 C__B.M—
As Amended August 28, 2007




Narragansett Bay Commission

NARRAGANSETT BAY COMMISSION

RULES AND REGULATIONS FOR
USE OF WASTEWATER FACILITIES
WITHIN THE NARRAGANSETT
BAY COMMISSION DISTRICT

GANSETT BAY COMMISSION
SERVICE R
PROVIDENCE, RHOD AND 02905
(401) 461-8848

44 Stormwater Connections

No person(s) shall make direct or indirect connections or shed stormwater from
roof down spouts, foundation drains, areaway drains, or other sources of
stormwater which in turn are connected to any public sewer unless the NBC
determines that a combined sewer is the only reasonable means available for
disposal and such connection receives NBC approval. It shall be the

responsibility of the user to execute, and bear the cost of, a Storm Water
'_".-'lil'igatit'}n Plan if rﬂquirl'_‘d b:,.-' the NBC in this regard. The 5torm Water
Mitigation Plan, may include, but not be limited to, the f:‘}lh‘n-\-'ing studies and/or

evaluations:

Investigation of mitigating measures to eliminate or reduce storm
flow from the project;

The use of Low Impact Development and Design methods to
eliminate or reduce storm flow from the project;

Best Management Practices approach to stormwater management
to eliminate or reduce storm flow from the project;

Investigation of alternative options available to direct discharges

into natural waterways;



Why use LID methods to manage stormwater runoft?

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

Inches in 24 hours
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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

Narragansett Bay Watershed
Impervious Surface

13.26 ft 1/26/1979
n 13.11 ft 4/25/1983

Source: www.water.weather.gov/ahps



=) December 12, 2008 Tidal Flood Event &
A Glimpse into the Future of &
Waterplace Park?

:

James Boyd

RI Coastal Resources Management Council
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Factors Contributing to Extreme Tidal Flood Event on
December 12, 2008 in the Providence Inner Harbor

« 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

e The Fox Point Hurricane Barrier was NOT closed!




USGS 01114500 WOONASQUATUCKET RIVER AT CENTERDALE, RI
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— Hedian daily statistic {67 years} —— Estimated daily nean discharge
— Daily nean discharge === Period of approved data




December 12, 2008 tides measured at
NOAA Station 8454000

Observed Tide Height — 8.3 feet : : :
Predicted Tide Height — 5.6 feet
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New State Stormwater Management Requirements

RHODE ISLAND STORMWATER DESIGN ‘csma’rt Development for a

AND INSTALLATION STANDARDS MANUAL

Cleaner Bay Act” RIGL § 45-61.2

DECEMBER 2010

*Maintain groundwater recharge
. Infiltration

«Control post-development peak
discharges

*Use Low Impact Development
technigues

Implementation through CRMP Section 300.6






RI Community LID Site Planning and
Design Guidance Manual — 2011

RHODE ISLAND COMMUNITY

LID SITE PLANNING AND DESIGN GUIDANCE

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



Comparison of Conventional vs. LID Site Planning
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Managing Stormwater Runoff on
Single-family Residential Sites

driveway with
grass center

Low Impact Development

Typical



RI Single-Family Lot Guidance

v% T A 0 State of Rhode Island Stormwater Management Guidance for Individual Single-Family

- . 4 Residential Lot Development
O World « United States + Rl « Kent Co. » Warwick :

nt Program
n of the F_ Fr

Thr guidance provided in this document may not be used to meet stormwater requirements for
esidential subdivisions or any project types other than individual single-family residential lot
development.

CEMC Supplemental Stormwater Appllc'mnu Requirements:
] 'Cm.Jp eted CRD ncluding

250 feet 50 m © 2013 Micsosalt Corposation  Ausilabie Exclusively by DigitaiGlobe  Pidamstry Binds Eye © 2012 MOA G

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

Appendm A

January 1,
on or after
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ArcGls - Rhode Island Inundation Surfaces, 2013 NEW MAP
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ArcGls - Rhode Island Inundation Surfaces, 2013 NEW MAP
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STORMWATER RETROFIT PROJECT - FOREST HEIGHTS TOWNSHIP MUNICIPAL BUILDING
FOREST HEIGHTS, PG COUNTY, MD
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