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Session Outline

– Trish: EPA approach to watershed management 
including interconnection of green and gray 
infrastructure approaches 

– Sara: Why we are working in the Taunton, Project 
Goals, RTWN Structure and Function

– Dan: Climate trends and projections in the Taunton 
watershed

– Eric: Green Infrastructure Analysis overview
– Jen: Green Infrastructure Analysis technical details
– Bill: Case Studies
– Stefanie: Follow-up Actions and Resources 



Session Outline

Transferring the Taunton Approach to Other 
Watersheds 

– Panel Discussion with Audience Polling



Definitions and Orientation

Green Infrastructure: Full spectrum from landscape-
scale forests and wetlands to site specific practices 
such as rain gardens and green roofs 

Climate Change Resilience: Utilization of the full 
suite of services provided by healthy, intact 
ecosystems. This includes strategic thinking about 
the interaction of natural and built environments 
and consideration of cost/benefit tradeoffs.



Planning for Resilience: A New 

England Perspective

Trish Garrigan, Watershed 
Coordinator, EPA



Are we Ready?

Are we Planning for Resilience?







Sommerville, 

MA



Warwick Mall – Providence Journal

status quo is not enough

Warwick Mall, Warwick, RI   | March 2010 



Superstorm Sandy West Haven, CT |  Oct 2012
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Alstead, NH

2005



Hurricane Irene  

Brattleboro, VT  Aug 2011



Edward Augustus, Jr. Worcester City 

Manager, Quinapoxet Reservoir

September 6, 2016 (Boston Globe



Lake Champlain, VT



Sea Level Rise & Storm Surge Risk 
in a Coastal Aquifer

• Mattapoisett River 
valley aquifer 
supplies water for 
several towns

• Vulnerable to salt 
water intrusion 
from storm surge

• Surge from 
Hurricane Bob 
(‘91)  = loss of 
southernmost well 
field

Aquifer 
area



Resilience and Adaptation in New England
RAINE Database

• Includes 200 New 

England towns, regions, 

states

• Information from more 

than  500 documents

• Data searches can be 

done on impacts, plan 

or product, funding, 

partners
Example: Search on Sea Level Rise

epa.gov/raine



We need to find new 
ways to work together   

Trish Garrigan, EPA

Garrigan.trish@epa.gov



Resilient Taunton Watershed 

Network

Sara Burns, Water Resource 
Scientist, TNC 



Resilient Taunton Watershed 
Network

The Taunton River Watershed 
is in Southeastern 
Massachusetts. 

The Network consists of 20 
state, local, non-profit and 
federal partners.

Overarching goal is to 
promote the resiliency of the 
Taunton River Watershed. 



RTWN Members

Bridgewater State University 

Horsley Witten Group 

Manomet Inc. 

MA Department of Environmental 

Protection (DEP)

MA Division of Ecological Restoration 

(DER) 

MA Executive Office of Energy and 

Environmental Affairs (EEA)

Mass Audubon 

Metropolitan Area Planning Council

(MAPC) 

Narragansett Bay Estuary Program 

The Nature Conservancy (TNC) 

Old Colony Planning Council (OCPC) 

Save the Bay 

Southeastern Regional Planning and 

Economic Development District 

(SRPEDD) 

Taunton River Watershed Alliance (TRWA)

Tighe & Bond

US Environmental Protection Agency (EPA)

National Park Service 

Wildlands Trust

srpedd.org/rtwn



Why We Work in the Taunton River 
Watershed

The Taunton River Watershed is developing 

rapidly.
• It’s in the Sprawl Frontier

The watershed is home to critical natural 

resources.
• Taunton Wild and Scenic River is longest undammed 

coastal river in New England

• One of two largest contributors of fresh water to the 

Narragansett Bay

There is huge opportunity for resilience 

planning.
• 60% of the land is undeveloped.

• Only 15% of the land is protected.

Photo Credit: Alison Bowden







Green Infrastructure for 

Resiliency Planning 

Working under an EPA Healthy Communities 

Grant, partners modeled existing unprotected 

green infrastructure in the watershed. 

Municipalities were engaged in trainings to 

review climate change impacts and predictions

Participants identified areas of current 

vulnerability to weather. These vulnerabilities 

were discussed in the context of climate change 

and also in terms of the opportunities offered by 

the existing green infrastructure network. 



Climate Change Impacts in the 

Taunton River Watershed

Dan Brown, Climate Change 
Coordinator, Mass Audubon



Massachusetts

Key Observed Climate Changes

2.8°F
Since 1895

Temperature: 

10 Days
Since 1950

Growing Season: 

10 inches
Since 1922

Sea Level Rise:

71%
Since 1958

Strong Storms:





Longer Frost-free Season

From the 3rd National Climate Assessment, 2014

10 Days
Observed

After 1960

1-2 Months
Projected

2071-2099





Coastal Flooding



More Extreme Precipitation

Following methodology from  Groisman et al, 2005, updated.

The amount falling in the heaviest 1% of precipitation 

events increased by 71% in the Northeast from 1958 to 

2012.

71%
Observed

1958-2012



NRCC Change in Design Storms 

(24-hour, 100-year, inches, %)

NOAA TP-40 NRCC/Cornell Change

Taunton 6.9” 7.78” 15%

Boston 6.6” 7.82” 19%

Worcester 6.5” 7.84” 21%

NRCC Cornell Extreme Precipitation in NY and NE: 

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

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


Eric Walberg, Climate Services Director

Taunton Green 

Infrastructure Network 

Overview 
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What is Green Infrastructure?

Green Infrastructure: A network of 
waterways, wetlands, woodlands, wildlife 
habitats, and other natural areas that 
support native species, maintain natural 
ecological processes, sustain air and 
water resources and contribute to health 
and quality of life.  
(McDonald, Benedict and O’Conner, 2005). 



Source: Google Earth



Source: 

http://www.boston.com/news/local/articles/2011/05/29/scituate_sea_wall_repairs

_to_be_done_in_several_cycles/

Source: 

http://www.boston.com/news/local/massachusetts/articles/2011/01/06/state_south_shore_officials_g

auge_whether_area_qualifies_for_federal_disaster_aid/



Types of 

Green Infrastructure Features

• Undeveloped coastal reaches: 

–Intact dune system 

–Unimpeded sediment transport 

–Healthy tidal and non-tidal wetlands 



Types of 

Green Infrastructure Features

• Undeveloped riparian corridors

–Mix of wetland and upland features

• Wetlands complexes

• Forested upland



Source: Taunton River Climate 

Change Adaptation Plan, 

Manomet, 2013



Source: Taunton River 

Climate Change Adaptation 

Plan, Manomet, 2013



Types of 

Green Infrastructure Features

• Reconstructed features: 

–Constructed wetlands and dunes 

–Sediment replenishment (beach 

nourishment) 

–Restoration of riparian corridors 

–Reforestation 



Types of 

Green Infrastructure Features

• Hybrid features: 

– Living shorelines 

– Constructed reefs, breakwaters and 

islands



Green Infrastructure 

Solutions
• Strategic protection and restoration of 

natural features to: 
– Limit peak runoff rates and volumes

– Maximize natural resiliency of coastal areas

– Limit new development in flood prone areas

– Maximize local groundwater recharge

– Maintain ecological viability

– High quality of life for citizens
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Delineating a

Green Infrastructure Network
in the Taunton River Watershed



Legend

Taunton Watershed Boundary

Streams

Town Boundaries

Land Use/Land Cover

Open (Ag; Bare; Non-forest vegetation)

Commercial/Industrial/High Dens Res

Low Density Residential

Forest (incl. Forested Wetland)

Wetland

Water

Cranberry Bog

Major Routes, by Administrative Type

Interstate

U.S. Highway

State Route

Context



Green 
Infrastructure 

Network

Resilience

Habitat

Surface 
Water 

Protection



Resilient 

Landscape

s

Complex 

topography 

+ 

Connected 

natural cover 

+ 

High quality 

biodiversity features



Resilient 

Landscapes

Areas of 

Above 

Average 

Resilience



Areas of 

Above 

Average 

Resilience

Green Infrastructure Network Components…



BioMap2:
Core & Critical 

Natural 

Landscape



Areas of 

Above 

Average 

Resilience

BioMap2 Core 

& Critical 

Natural 

Landscape

Green Infrastructure Network Components…



Legend

Taunton Watershed
Boundary

Town Boundaries

100-yr and High Risk
Coastal Flood Areas

Surface Waters & Wetlands

Freshwater Pond, Lake, or
Stream

Freshwater Wetland

Estuarine and Marine
Deepwater

Estuarine and Marine
Wetland

Other

Surface 

Water, 

Wetlands, 

& Flood 

Areas



Riparian/ 

Flood 

Zone 

Buffers

Legend

Taunton Watershed
Boundary

Town Boundaries

Areas within 100ft of
surface waters, wetlands,
and flood zones

100-yr and High Risk
Coastal Flood Areas

Surface Waters & Wetlands

Freshwater Pond, Lake,
or Stream

Freshwater Wetland

Estuarine and Marine
Deepwater

Estuarine and Marine
Wetland

Other



Green Infrastructure Network Components…

Areas of 

Above 

Average 

Resilience

BioMap2 Core & 

Critical Natural 

Landscape

Areas within 100ft 

of Surface Waters, 

Wetlands, and 

Flood Zones; Areas 

</= 4m elevation 

(vulnerable to sea 

level rise)



Green Infrastructure Network Components…

Areas of 

Above 

Average 

Resilience

BioMap2 Core & 

Critical Natural 

Landscape

Areas within 100ft 

of Surface Waters, 

Wetlands, and 

Flood Zones; Areas 

</= 4m elevation 

(vulnerable to sea 

level rise)



Taunton 

Watershed

Green 

Infrastructure 

Network

44% of the 

Taunton 

watershed is 

within the GI 

Network



Taunton 

Watershed

Undeveloped

& Unprotected

Green 

Infrastructure 

Network

66% of the GI 

Network is 

currently 

undeveloped and 

unprotected. 



Taunton 

Watershed

Undeveloped 

& Unprotected 

Green 

Infrastructure 

Network

This represents 

30% of the 

entire watershed 

area.



Integrating Resiliency and Green 
Infrastructure into Priority Projects: 

Resilient Taunton Watershed Network Case 
Studies

Bill Napolitano
Director of Environmental Planning, Southeastern Regional Planning and Economic 

Development District



• Important resources facing 
many threats

• Fastest growing region in MA

• OLD infrastructure- dams, road 
crossings, culverts, and 
drainage built without growth 
or the environment in mind

Taunton River Watershed



Examples of Case Study Strategies

• Identifying and protecting vulnerable areas containing 
critical green infrastructure

• Removing dams and restoring natural river 
function/processes 

• Reclaiming Floodplain

• Repurposing degraded portions of the built 
environment while integrating the resiliency built into 
the natural environment















Funding Projects in the Taunton
• Municipal Funds

• Chapter 90 Funds

• MassWorks Infrastructure Program if related to economic  
development and jobs creation programs

• TIP Project listing 

• FEMA/MEMA

• DEP Section 604(b) and Section 319 Grant  Programs

• Division of Ecological Restoration Grants Program

• Public – Private Partnership

• MA CZM Coastal Pollution Remediation Grants (CPR)



Follow-up Actions and Resources

Stefanie Covino 

Coordinator, Shaping the Future of 
Your Community Program 

Mass Audubon



So what do we do now? 

2. Identify 

conservation 

opportunities and 

priorities

3. Include this information 

in local planning (OS, 

Comprehensive plans, 

zoning, etc.)

5. Prioritize and 

incentivize sustainable 

development 1. Identify existing and 

future problems that 

GI can help alleviate

4. Educate the public and 

local boards to encourage 

sustainable development



Everyone can do something

Conserve the natural green infrastructure already providing free ecosystem services

Reduce impact of new development through LID and GI design 

Restore the resiliency of urban landscapes through LID in redevelopment



Achieve diverse goals by working 

together

– Climate change 

resiliency

– Control of tax 

burden and 

infrastructure costs

– Improve health and 

safety, quality of life



Variety of tools to share

• Regional green 

infrastructure         

analysis

• 10 case Studies

• 10 workshops in 5                    

communities                         

throughout watershed



Working beyond the watershed

• EPA Soak Up the Rain Webinar

– Over 170 attendees nationwide

• Citizen Planner Training Collaborative

• Municipal                                           

Vulnerability                                

Preparedness                                     

Program



• Linking local 
planning, review 
bylaws

• Mapping layers and 
methods

• LID fact sheets

• 5 things to do to 
improve resilience

• Case studies

More resources available at 
srpedd.org/rtwn



Audience Polling and Panel 

Discussion



Audience Polling

• Which of the topics from the first half of the 
session would you like to learn more about? 

– RTWN organizational structure

– Rationale for GI analysis

– Technical details of GI analysis

– Case studies

– Workshops



Audience Polling

• What is the primary barrier to you 
incorporating considerations of climate 
change into your planning?

– Accessibility or usability of climate data

– Project cost or funding availability

– Pushback from government officials

– Pushback from community members



Audience Polling

• What is the most significant impediment that 
you face in implementing a GI-based approach 
to climate resilience? 

– Insufficient data

– Lack of expertise in performing analysis

– Difficulty in stakeholder engagement

– Lack of regional cooperation



Audience Polling

• Which is your region’s most significant 
opportunity for application of GI? 

– Protection of existing GI

– Restoration of GI


