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Project Background
 Dams and culverts of all sizes can cause 

significant adverse impacts to water 
quality, water temperature, and aquatic 
organisms
 It’s estimated that there are over 10,000 

historic mill dams throughout New 
England
 Most were constructed 80+ years ago and 

no longer serve a purpose
 Similarly, there are many historic road-

stream crossings/culverts along former 
roads that are no longer in use
 Many of these features are not mapped 

by local or state agencies
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Site Introduction
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Big River Management Area (BRMA) 

 Located in central Rhode Island, and 
includes portions of  the towns of West 
Greenwich and Coventry

BRMA includes 8,400 acres and has over 
30 miles of mapped streams

Protected as a future water supply 
areas for Rhode Island

~10 mapped stream crossings
7 RIDEM mapped dams
Unique and contentious history
Very limited existing development



Desktop Historical Aerial Imagery Analysis
 EA used historical aerials to identify dams and culverts that were previously unmapped
 Historical aerials allow you to dive into the history of the landscape and give better 

context on what was 
   going on hydrologically
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The RIDEM 
Environmental 

Resource Map has 
aerial imagery dating 

back to 1939



Desktop Historical Aerial Imagery Analysis
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1962 Aerial Imagery 2024 Aerial Imagery 



Desktop Historical Aerial Imagery Analysis
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1962 Aerial Imagery 2024 Aerial Imagery 



Desktop Historical Aerial Imagery Analysis
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Desktop Historical Aerial Imagery Analysis
1939 Aerial Imagery 

8



Desktop Historical Aerial Imagery Analysis
2024 Aerial Imagery



Mapped vs. Unmapped Dams
 7 total mapped dams in the BRMA the RIDEM dam database
 EA identified 14 dams through aerial images (and there are likely more)



Rapid Dam Assessment
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Earthen/Stone Dams
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Road-Stream Crossing Assessments
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Undersized Culverts

14



Stream and Wetland Alterations
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Culverts and Road-Stream Crossings
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Sweet Pond Dam - Example
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Fluctuating Water Levels
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Micro Catchment Analysis
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Summary
 Many historic dams throughout New England are not mapped 

or documented by local or state agencies 

 Historical aerial images can be used to identify dams and 
other barriers to aquatic organisms

 Even small unassuming structures can cause reverberating 
impacts to stream systems

 Field verification can confirm the presence the severity of the 
impacts of the structures

 Aerial imagery is a good tool to identify restoration projects 
that may have gone unnoticed
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Thank You!
Greta Janigian

gjanigian@eaest.com
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Special thanks to Rhode Island Chapter of Trout Unlimited, RI Water Resources Board, RI Department of Environmental 
Management, U.S. Fish and Wildlife Service and the National Fish and Wildlife Foundation who helped support this project. 



Planning for Climate Resilience & 
Turning Plans into Action
SNEP SYMPOSIUM June 2024 

Building Climate Resilience through Ecological Restoration
Pallavi Kalia Mande

              Director of Climate Resilient Design,
BSC Group

           



Climate Resilient Master Plan for Stow Acres



Survey Fall Fest Senior Forum

Nashoba 
Students

Open House 
@ Pompo

User Group 
Forum 

On-line 
Mapping Tool

Working 
Group 

Meetings

Walks/Golf 
Cart Tours… 
…and more

Listening to Public Input 



Citizen Science with iNaturalist







Proposed Ecotypes at Stow Acres



Existing Invasive Species at Stow Acres



Proposed Ecological Restoration Master Plan
Master Plan showing 
Areas of Ecological 
Restoration



Proposed Wetland Restoration Concept



Proposed Wetland Restoration Elements



Existing Driving Range



Proposed Wetland Restoration



Existing Forested Area



Proposed Area for Nature Play



Existing Upland Trail and Lawn/Golf Course Area 



Proposed Upland Trails and Active Recreation Area 



Existing Golf Course with Sand Traps



Proposed Turtle Nesting Area, Wetland & Board Walk



Existing Upland Lawn/Golf Course and Forested 
Area 



Proposed Food Forest and Open Meadow Area 



Worcester Miyawaki Forests & Cool Pockets

 CoolPockets Pilot Projects in Worcester



•The CoolPocket design will be 
for the play area yard behind 
Columbus Park Elementary 
School, adjacent to the parking 
lot. 

•The existing site could benefit 
from alternatives to asphalt for 
the play areas, with enhanced 
shade tree plantings, shade 
structures, and cooling surfaces 
integrated throughout the site. 

CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



We worked with the school 
administration to design a class 
activity – a workshop - for 6th 
grade students. This workshop 
gave students the chance to 
share their ideas on various 
green infrastructure elements 
they'd like to see incorporated 
into the CoolPocket design at the 
school. Students worked in 
groups to design their own 
CoolPockets using cut out images 
of landscape elements. 

CoolPockets at ColumbusPark



Another activity at the workshop 
was a dot voting exercise. Students 
voted for their favorite design 
elements by placing sticker dots 
next to them. The results included: 

•Shade Structures (53)
•Picnic Area (20)
•Nature Plan (17)
•Water Feature (17)
•Large Trees (16)
•Outdoor Classroom (13)
•Fruit/Flowering Trees (11)
•Community Garden (6)
•Seating (6)
•Green Infrastructure (5)
•Native Plantings/Pollinator 
Garden (3)
•Educational Signage (3)

CoolPockets at ColumbusPark



CoolPockets at ColumbusPark

The Columbus Park Elementary School 
Concept Design incorporates several 
ideas from the workshop, including: 

•Backpack and Coat Hangers
•Turf Soccer Field
•Memorial Tree
•Pervious Paving for Sports Play Areas 
(e.g. basketball court, volleyball court)
•Shade Structures 
•Rain Garden and Bioswales 
•Nature Play
•Informal Play with Paint Markings 
(e.g. hopscotch)
•Shaded Picnic Areas 
•Community Garden
•Outdoor Classroom with a Pollinator 
Garden



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



Pervious Tile Basketball Court Pervious Pavers with Grass Permeable Turf Field in Park 

Permeable Turf for Play StructurePermeable Turf for Soccer Field Permeable Turf  w/ Water Feature

CoolPockets at ColumbusPark



Shade Canopy for Seating Area Shade Canopy for Play Structure

Shade Canopy for Play StructureBioswale for Stormwater RunoffBioswale for Stormwater Runoff

Rain Garden for Stormwater Runoff

CoolPockets at ColumbusPark



Structure for Water Mist Spray Structure for Water Mist Spray 

Structure for Water Mist Spray Splash Pad with Water Spray

Water Fountain with Bottle Filler

Water Fountain with Dog Bowl

CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark



CoolPockets at ColumbusPark















Thank You & Questions!

What we do to our environment…
…we do to ourselves



Fresh From the Field 
Diverse Wetlands and Climate Refugia

INSIGHTS FROM THE *JUST COMPLETED* FIRST PHASE OF A 

40-ACRE CRANBERRY BOG RESTORATION ON NANTUCKET

JULIANNE BUSA, PHD, PWS
SENIOR RESILIENCE SCIENTIST

FUSS & O’NEILL, INC.

SNEP – FRESH FROM THE FIELD

KAREN BEATTIE
VICE PRESIDENT OF SCIENCE & STEWARDSHIP
NANTUCKET CONSERVATION FOUNDATION



PRESENTATION OVERVIEW
CLIMATE as CONTEXT
WATER QUALITY QUESTIONS
DESIGN + FIELD MODS  REALITY

EMBRACING COMPLEXITY/ENCOURAGING ACCESS

ITERATE, ITERATE, ITERATE, (MONITOR), ITERATE

RESTORING TITUS POND
SOUTH HADLEY, MA

EXISTING CONDITIONS

SETTING THE STAGE

IMPLEMENTATION INSIGHTS

SWEET BOGGY SUCCESS

SNEP – FRESH FROM THE FIELD



APRIL 10 2024

New York Tim    Slide courtesy 
of Chris Neill

WATERSHED CONTEXT



NEIWPCC – FRESH FROM THE FIELD APRIL 10 2024

CRANBERRY PRODUCTION



CRANBERRY 
DECLINE IN 
MASSACHUSETTS

New York Times, October 6, 2016Slide courtesy of Chris Neill

SNEP – FRESH FROM THE FIELD



WINDSWEPT BOGS
PRE-RESTORATION CONDITIONS

SNEP – FRESH FROM THE FIELD



APRIL 10 2024

RETIREMENT



AGRICULTURAL LEGACY

SNEP – FRESH FROM THE FIELD



BOG 
RETIREMENT

PLACED SAND FILL OVER NATIVE PEAT

ALTERATION OF HYDROLOGY

LANDSCAPE SIMPLIFICATION

PESTICIDE/HERBICIDE RESIDUES

EXCESS NUTRIENTS FROM PAST FERTILIZATION

AGRICULTURAL LEGACY
LOSS OF FUNCTIONING WETLANDS

DOMINANCE BY UPLAND PLANTS

DITCHING/BERMS

WATER CONTROL STRUCTURES

LOSS OF BIODIVERSITY

LOSS OF ECOSYSTEM SERVICES

WATER QUALITY CONCERNS

SNEP – FRESH FROM THE FIELD



APRIL 10 2024

WATERSHED CONTEXT
WATER QUALITY STATIONS

WINDSWEPT 
BOGS

POLPIS 
HARBOR



WATER QUALITY CONCERNS
NITROGEN + BACTERIA IMPAIRMENTS
MILLBROOK CREEK  60-70% of STREAM DISCHARGE N-LOAD to POLPIS HARBOR
CRANBERRY PRODUCTION AS MAJOR CONTRIBUTOR?



REFERENCE WETLANDS

SNEP – FRESH FROM THE FIELD



PBR

UNDO HYDROLOGIC ALTERATIONS

RE-ENGAGE GROUNDWATER

EXPOSE NATIVE SEED BANK

SLOW THE FLOW

FUTURE-FORWARD

PROCESS-BASED RESTORATION
HABITAT & HYDRAULIC CONNECTIVITY

ENGAGE BURIED PEAT LAYERS

COST-EFFECTIVE CONSTRUCTION

LET NATURE DO THE WORK

REDUCE PEAK FLOWS / MITIGATES STORM DAMAGES

ALLOW SEDIMENT TO SETTLE OUT

FILTER NONPOINT SOURCE POLLUTANTS

PLAN FOR CLIMATE REFUGIA/INLAND MARSH MIGRATION

CLIMATE ADAPTATION

LONG-TERM 
SELF-SUSTAINING ECOLOGICAL FUNCTION

SNEP – FRESH FROM THE FIELD



PROCESS-BASED 
RESTORATION

MICROTOPOGRAPHYUN-STRAIGHTENING DITCHES

SNEP – FRESH FROM THE FIELD



PROCESS-BASED 
RESTORATION

REMOVING BERMS/ RECONNECTING BVW
EMBRACING MESSINESS

SNEP – FRESH FROM THE FIELD



WATERSHED HEALTH OUTCOMES/BENEFITS

New York Tim    Slide courtesy 
of Chris Neill

Process-Based 
Restoration Approach 

puts ~40 acres of 
restored wetlands on 

a self-sustaining 
trajectory to recovery

Decreased sediment 
transport and nutrient 

pollution

Flows across site 
slowed and dispersed; 

reversal of 
channelization 

caused by agricultural 
ditches

Improved filtration of 
sediment and nutrients

Decreased N and P load 
exiting site and improved 

water quality in Nantucket 
and Polpis Harbors

Improved resilience 
and storm surge 
protection under 

future climate 
conditions

Improved habitat for rare 
species protection; refugia 
for long-term inland marsh 

migration

SNEP – FRESH FROM THE FIELD



BOG RESTORATION 
DESIGN

SNEP – FRESH FROM THE FIELD



NEIWPCC – FRESH FROM THE FIELD APRIL 10 2024

RENDERING: BOG 9



RESTORATION REALITY: BOG 9

SNEP – FRESH FROM THE FIELD



Windswept by Drone
January 6, 2024 



Windswept by Drone
February 8, 2024 



Windswept by Drone
March 9, 2024 

Project Motto: 
“Wetter is Better” 



Windswept, Un-Bogged? Re-Bogged?
April, 2024 



EXTERNAL DITCH  DISPERSED FLOW



DE-CHANNELIZING TO SLOW THE FLOW



SO LONG, INFRASTRUCTURE…



HELLO, HABITAT



HELLO, HABITAT…



EMBRACING LANDSCAPE DIVERSITY

MULTI-SCALAR | VERTICAL | HORIZONTAL | WITHIN-BOG | CROSS-BOG



NEW FAVORITE SPOT



IMPLEMENTATION: 
SCIENCE MELDS WITH ART

• TRUE COLLABORATIVE PARTNERSHIP
• DESIGN INTENT  TRANSLATION IN FIELD
• ON-THE-FLY
• INSTANTANEOUS FEEDBACK



MONITOR RESPONSE

• WATER LEVEL
• TIMELAPSE IMAGERY
• SOIL PROFILE DEVELOPMENT
• WATER QUALITY (NUTRIENTS)
• FLOW PATTERNS

ITERATE/ADAPT for PHASE 2



NERD OUT IN THE MUD. SHARE THE STORY



8 APRIL 10 2024

MAKE HEADLINES*!

* front page



FUNDERS + PARTNERS
The Windswept Bog Wetland 

Restoration Project is funded in 
part through grants from the 

Massachusetts Department of 
Fish and Game Division of 

Ecological Restoration, 
the U.S. Fish and Wildlife Service, 

the U.S. Environmental 
Protection Agency, Southeast 

New England Program, 
Restore America’s Estuaries, 

and the 
Richard King Mellon Foundation.



COMING SOON: PHASE 2, NOV. 2024

QUESTIONS?
SENIOR RESILIENCE SCIENTIST

JULIANNE BUSA, PHD, PWS

JBUSA@FANDO.COM

413.333.5469



Protecting Buzzards Bay’s Coast from Sea Level Rise

Gene Albanese Ph.D.
Senior Conservation Ecologist 
SE MA, Cape & Islands

Pilot project with restoration 
management actions 
implemented across >70 acres 
on 3 sites. Completed 2023 



Partners & Support
• Save The Bay  
• Dartmouth Natural Resources 

Trust 
• NOAA
• Ducks Unlimited
• Wareham Land Trust
• U.S. Fish and Wildlife Service
• Bristol County Mosquito Control



Goals
• Increase capacity of coastal ecological 

communities to recover (resilience) & transition 
(e.g., inland migration) from the forecasted 
impacts of climate change & sea-level-rise

• Recover and enhance process, function & native 
biodiversity by mitigating the legacy impacts of 
anthropogenic change  

• Leverage partnerships, education & outreach 
expertise to promote & share knowledge



Expectations

Resistance: Increase 
saltmarsh lifespan

Resilience: Remove 
coastal hard 

infrastructure & reduce 
threats to increase 

diversity

Transition: Facilitate 
inland saltmarsh 

migration 



Facilitating Coastal Wetland Transgression

Adopted from Coastal Wetlands, C. Perillo et. al. 2019



Saltmarsh Tidal Hydrology Restoration
• Mitigating legacy impacts of historic land use practices & SLR

• Dewatering & revegetating ponding areas
• Removing tidal restrictions e.g., stones, debris



Saltmarsh Tidal Hydrology Restoration



Ditch vs. Runnel & Peat Island



Allens Pond Coastal Pond Watershed

• 3.5 sq. mile watershed
• Great Pond w/managed 

inlet and 4 freshwater 
drainages

• APWS 611ac., OVFR 
60ac., CR 295 ac.

• Pond 165ac. Saltmarsh 
160ac., Coastal dunes & 
beach 108ac.

• Micro tidal system 
• MTR = 0.96 ft.
• Tidal Prism ~65M 

gallons



Allens Pond, Biodiversity Hotspot



Threats



Allens Pond, Dartmouth, MA
1938



SLR & Saltmarsh Inland Migration



Saltmarsh Surface Tidal Hydrology Restoration, 
Dewatering & Revegetating Ponding Areas



5/2022

9/2022

9/2023



5/2022

9/2023

9/2022

9/2023



9/20239/2022

Saltmarsh Surface Tidal Hydrology Restoration



Saltmarsh Tidal Hydrology Restoration, Removing 
Tidal Restrictions



Removing Barriers & Restoring Connectivity



1930

1942

1938



Rock berm

Fresh Pond





Removing Barriers & Restoring Connectivity
5/23 11/23



Facilitating Saltmarsh Inland Migration



DNRT’s Ocean View Farm 1/2021

1/2021



Facilitating Saltmarsh Inland Migration

2/2021 10/2022



1/2021

2/2021

7/2022

7/2022

2/2021

7/2023

7/2023



Great Neck W.S., Wareham

• 219ac. 
• 110 ac. added in 

2020
• Five buildings 

removed & > 25ac. 
restored since 2020



2019

Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure & Biological Barriers



Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure & Biological Barriers



Facilitating Saltmarsh Inland Migration, 
Removing Infrastructure & Biological Barriers



Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure and Biological Barriers



Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure & Biological Barriers



11/2020

7/2023

6/2021



Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure & Biological Barriers

11/2022 6/2023



1/2022

6/2023

1/2022

10/2023



Facilitating Saltmarsh Inland Migration, Removing 
Infrastructure & Biological Barriers

1/2022 6/2023



Research, Monitoring & Knowledge Sharing



Education & Outreach Programs
• Over 120 volunteers directly supported restoration 

management 
• >3000 Students in Fall River, New Bedford & Wareham
• >5000 People engaged through outreach programs



Next Steps 

• 2023 SNEP Stormwater & Natural Infrastructure Grant
• Over 190 acres across 4 sites in Dartmouth & Wareham, MA
• Allens Pond, Ocean View Farm, Great & Cromesett Neck’s

• Remove tidal restrictions & barriers to inland saltmarsh 
migration

• Restore low-lying upland areas & saltmarsh tidal hydrology
• Peer-to-peer knowledge sharing workshops
• Public outreach programs
• Continue and expand research, monitoring & planning
• Propose Allens Pond inlet & beach management plan
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