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Neponset River Watershed 

Regional Climate Adaptation 

Strategy & Flood Model: 

Phase 2

Virtual Public Meeting

June 11, 2024 

6:30 ï 8:00 PM

Creating a More Resilient 
Neponset River Watershed



Agenda

6:30 PM Welcome & Introduction

6:35 PM Project Activities and Goals

6:40 PM Climate Impacts & Consequences

6:55 PM Modeling Projected Flooding and Potential Solutions, Now & In the Future

7:25 PM Q&A

7:35 PM Flood Model Viewer: Walk Through

7:50 PM Quick Poll

7:55 PM Better Together: Regional Resilience Building

8:00 PM Next Steps & Adjourn



Å14 cities and towns 

Å120 sq. mi. drain into the Neponset River

Å330,000 residents

ÅDrinking water for 120,000

Neponset River Watershed



Project Team and Partners

Project Team 

ÅNeponset River Watershed Association

ÅWeston & Sampson Engineering

ÅMetropolitan Area Planning Council

Project Partners

ÅTown of Dedham (Fiscal Agent)

ÅCity of Boston

ÅBoston Water & Sewer Commission

ÅTown of Canton

ÅTown of Foxborough

ÅTown of Medfield

ÅTown of Milton

ÅTown Norwood

ÅCity of Quincy

ÅTown of Sharon

ÅTown of Stoughton

ÅTown of Walpole

ÅTown of Westwood



Overall Project Goals

Develop a climate 

planning tool for 

the region

Develop shared 

understanding 

around future 

climate impacts 

and what to 

plan/regulate for

Engage 

watershed 

residents, 

particularly those 

disproportionately 

affected, in 

watershed scale 

planning

Provide sub -

watershed 

solutions in a 

targeted area & 

share lessons 

with partners

Strategizing together 

for long -term 

watershed -

based 

collaboration



Climate Change in 

the Neponset River 

Watershed

Kerry Malloy Snyder, JD

Managing Director for Community Resilience

Neponset River Watershed Association

Photo Credit: NOAA



Impacts

HEAT PRECIPITATION

SEVERE STORMS

Photo Credit: Boston 25 News

SEA LEVEL RISE

Photo Credit: NepRWA

Photo Credit: Pixabay Photo Credit: Shutterstock



Consequences: Disproportionate Effects

Photo Credit: Nigel Chadwick/WikiCommons Photo Credit: Jesse Costa/WBUR



Consequences: Heat

Photo Credit: Jeffrey Thompson/MPR

Image Credit: EPA



Photo Credit: NepRWA

Photo Credit: Norwood Police Department

Photo Credit: State Farm

Photo Credit: NepRWA

Consequences: Precipitation



Consequences: Severe Storms

Photo Credit: Boston 25 NewsPhoto Credit: Duxbury Fire/WCVB



Photo Credit: 

NepRWA

Photo Credit: Juli 

McDonald/WBZ

Photo Credit: Wikimedia 

Commons

Consequences: Ecological

Photo Credit: NepRWA



Image credit: USEPA



Potential Flooding & 

Solutions: Now & In the 

Future

Indrani Ghosh, PhD. Senior Technical Leader 

& Janet Moonan, PE, Senior Project 

Manager

Weston & Sampson



How much rain should we prepare for?
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24-hr Design Storm Projections

2-yr 10yr 25yr 100yr 500yr

Image credit: Weston & Sampson Source: Climate Resilience Design Standards & Guidelines. Climate Resilience Design Standards Tool. https://resilientma.org/rmat_home/designstandards/

Today's 25-yr storm 

will be a 10-yr 

storm by 2050

Today's 500-yr storm 

will be a 100-yr 

storm by 2070

Future Rainfall Projections

https://resilientma.org/rmat_home/designstandards/


What is a watershed?

Image credit: USDA NRCS https://www.nrcs.usda.gov/programs-initiatives/watershed-programs



What is a Hydrologic & Hydraulic Model?

Photo credit: NepRWA Photo credit: NepRWAImage credit: Weston & Sampson



Neponset River Watershed Flood Model

Key Statistics

117.2 square mile area

157,000  linear feet of Neponset River

594,000  linear feet of tributaries

811,000  linear feet of conduits/pipes

50 dams

388  culverts

Image credit: Weston & Sampson

Developed in 2022/2023

Updated in 2023/2024



How do we trust the model?

ÅCalibration and Verification process

ÁFlow and rain data from USGS Gages

ÅCalibration: 

ÁMatch model to observed data

ÁMarch 2010 Storm Event

ҍ~9ó over 60 hours, 0.7 in/hr peak rainfall rate

ÅVerification:  

ÁCompare how calibrated model responds

ÁApril 2018 Storm Event

ҍ~3ó over 23 hours, 0.8 in/hr peak rain rate

Norwood

East Branch

Greenlodge

Milton



Example: Calibration at Norwood USGS Gage

Model well calibrated at 4 locations in the Watershed, with model calibration 

being consistent with EPA standards

20

March 2010 event (starting 3/13)

~9ó over 60 hours, 0.7 in/hr peak rainfall rate

Comparison with Observed Data
Total Runoff 

Volume (MG)

Peak Flow 

(cfs)

Norwood -6% -3%

East Branch 5% 7%

Greenlodge 11% 14%

Milton -5% -12%



No Action Results ð Design Storms

Recurrence

Interval

Present Day

Baseline (in)*

2050 Design 

Rainfall

Depth (in)***

2070

Design rainfall

Depth (in)***

2-yr 3.3 - 4.5

10-yr 5.2 6.4 7.1

100-yr 8.2 - 11.1

NOAA Atlas 14 precipitation intensities were used for the rainfall distribution.

*NOAA Atlas 14

***Version 1.1 of the Climate Resilience Design Standards Tool developed by RMAT

21



Watershed Wide Impacts ð Increase in Flooded Area
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What happens in 

the future if 

we don't take 

action to 

reduce flooding?

Approx. 1,085 

additional acres 

are likely to be 

flooded from the 

10-yr storm by 

2070 compared to 

present day 

(baseline, 

NOAA14)

(NOAA14)



Watershed Wide Impacts ð Increase in Volumes

60%

1,801 

-   

2,881 

3,651 

5,138 

6,086 

7,674 

-   

12,273 

 -

 2,000

 4,000

 6,000

 8,000

 10,000

 12,000

 14,000

Baseline 2050 2070

Total Runoff Volumes (MG)

2-year 10-year 100-year

+41%

+67%

+60%

+60%
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What happens in 

the future if 

we don't take 

action to 

reduce flooding?

Approx. 2,435 MG 

of additional 

runoff volume is 

likely to be 

generated from 

the 10-yr storm 

by 2070  

compared to 

present day 

(baseline, 

NOAA14)

(NOAA14)



If we take no action to reduce floodingé

ÅBy 2070 there will be 380 more buildings impacted from a 10-year storm 

compared to today. 

ÅThere may be approximately 1,085 more acres of land that flood during 

a 10-year storm (7.1 inches of rain in 24 hours, in 2070)

ÅThere will be 67% increase in the volume of water that will flow through 

the watershed during a 10-year storm



Photographs from NepRWA

What can we do to reduce flooding?

Rain Gardens Bioswale (long rain garden)

Photograph from EPA Publication

Reduce Effective Impervious Cover



What can we do to reduce flooding?

Reduce Effective Impervious Cover

Photographs (left two) from U.S. EPA publications (right from Wikipedia)

Pervious Pavement



Image from Weston & Sampson

What can we do to reduce flooding?

Floodable Parks/Fields Protect/ Construct Wetlands

Photograph from NepRWA

Create More Storage in Pervious Spaces



What can we do to reduce flooding?

Photographs from U.S. EPA publications

Rain Barrels and Cisterns Subsurface Storage

Photograph from Weston & Sampson

Create More Storage on Impervious Cover



What can we do to reduce flooding?

Green Streets

Photograph from Weston & SampsonImage credit:  Weston & Sampson

Combine solutions!



Additional Benefits

V Improve local water quality

V Reduce localized temperatures

V Improve/create wildlife habitat

V Foster biodiversity

V Add pollinators

V Improve local air quality

V Sequester carbon

V Visually pleasing

V Reduce noise from traffic/roads

V Create job opportunities

V Improve physical and mental 

health of community

V Enhance/create new 

recreational opportunities

V Create outdoor spaces (a.k.a. 

"placemaking ")

V Increase local property values

V Improve public safety



What can we do to reduce flooding?

Watershed -Wide Flood Model Runs Phase 2

Scenario 1

Tailored Solution 

(Best Selected Option)

ÅReduce effective 

impervious cover or

ÅCreate more storage in 

pervious spaces or

ÅCreate more storage on 

impervious cover

Scenario 2

Tailored Solution

(Two Best Selected Options)

ÅReduce effective impervious 

cover and create more 

storage on impervious cover 

    or
Å OR 

Å Or 

ÅReduce effective impervious 

cover and create more 

storage in pervious spaces

Scenario 3 + 4

Reduce Effective 

Impervious Surfaces by 

20% on:  

ÅMunicipal-Owned Land

ÅMunicipal-Owned Land 

and State Highway ROWs



Tailored Solutions by Catchment

Differences in catchment characteristics means 

differences in...

Total runoff Peak runoff and lag 

(flashiness)

Response to climate 

change



Tailored Solutions by Catchment

Catchments are unique

Imperviousness

Soil type

Land use

Slope

Shape

Imperviousness (0-100%)



Tailored Solutions by Catchment

If all catchments are different...

And how they generate runoff is 

different...

And how they respond to climate 

change is different...

Then their best solutions 

may be different!

Tailored solutions 

are:

Å Catchment Specific

ÅMaximize Benefit / 

Cost Effectiveness

Å Accelerate Planning



Tailored Solutions

For each catchment:

1. What is the most effective  of the three 

strategies based on local characteristics?

2. What amount  of each strategy is required 

to mitigate climate change-driven 

increases*?

* Make the 2-year, 24-hour total runoff volume 

same between Baseline
1
 (3.3") and 2070 

(4.5")

climate scenarios.

Sensitivity Analysis:

Reduce Effective Impervious Cover

20, 40, 60, 80, 100% reduction

Create More Pervious Storage

1, 2, 3, 4, 5ó storage

Create More Impervious Storage

1, 2, 3, 4, 5ó storage

1
(NOAA14)



Tailored Solutions

Impervious storage: 

1039 subcatchments ð 8% of watershed

Å Increased storage ranging from 0.9 to 2.0ó with an 

average of 1.3"

4,781 subcatchments and 

162 catchments in the watershed

Pervious storage: 

705 subcatchments ð 14% of watershed

Å Increased storage ranging from 1.0 to 4.5ó with an 

average of 2.5"

Effective impervious reduction: 

3006 subcatchments ð 76% of watershed

Å Reductions ranging from 20 to 99% with an average of 

58%

36

Best Option


