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Welcome & Introduction
NepRWA and Weston & Sampson

Update on Model Development
Indrani Ghosh, Resilience Senior Technical Leader, Weston & Sampson

Reported Flood Issues in the Watershed
Jennie Moonan, Senior Project Manager, Weston & Sampson

Discussion on Future Climate Scenarios
Indrani Ghosh, Resilience Senior Technical Leader, Weston & Sampson

Flood Mitigation Strategies
Jennie Moonan, Senior Project Manager, Weston & Sampson

Next Steps & Action Items
Kerry Snyder, Advocacy Director, Neponset River Watershed Association

Last Questions & Discussion
NepRWA and Weston & Sampson

Adjourn



Project Team and Partners '

«

Project Team

* Neponset River Watershed Association
* Weston & Sampson Engineering

* Metropolitan Area Planning Council

B L
B

Project Partners ‘ "M‘
 Town of Dedham-Fiscal Agent

e City of Boston e Town of Norwood
* Boston Water & Sewer Commission e City of Quincy

* Town of Canton  Town of Sharon

* Town of Foxborough * Town of Stoughton
* Town of Medfield * Town of Walpole
 Town of Milton * Town of Westwood

3 neponset river
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* Existing + Future Conditions
* Evaluation of Flood Mitigation Solutions
including Nature-Based + Regional

Project Overview
& Status P

* Schools
e Environmental Justice Communities
* Stakeholders

Community Design Dedham’s Manor

Engagement Concepts Neighborhood
Core

Elements

Technical Regional

Assistance Framework

Framework for Regional
Collaboration on Climate
Resilience

Technical Assistance on
MAPC Climate Resilient Land
Strategies
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Project Goals
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Develop a climate
planningtool

®

Develop shared
understanding

consistent with the around future
region (Charles climate impacts

and Mystic and what to
watersheds and plan/regulate for

Boston are ahead)

Engage watershed

b |

N

particularly the
climate vulnerable,
in watershed scale

Provide Dedham
with solutionsina
targeted area &
share lessons with
partners

Strategizing
together for long-
term watershed-

based
collaboration

residents,

planning
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Update on Mode|
Development

Indrani Ghosh, PhD

Resiliency Senior Technical Leader, Weston & Sampson

Work in Progress — Draft for Discussion



Preliminary
Model Overview

 Area: 117.2 square miles

 Main Stem River: 157,000 linear feet
e Tributaries: 594,000 linear feet

* Conduits/pipes: 811,000 linear feet

* 50 dams

388 culverts

Subject to change as model progresses
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Dam data status

Data Gaps

Dams

5

Ready for model Phase 1 Report Field Visit

* Criteria
* Impound large waterbodies

* Hydrologically significant in flow routing and
flood impacts

Dam Inspections by Town

11

* 50 dams to be includedin the model

5 dams to reference information from
MA Dam Phase | Inspection report

e 30 priority dams for field investigations, will 6
use Phase | if sites are inaccessible

4

3
2 2
1 1.
] ]

Boston Canton Dedham Foxborough Norwood Quincy Sharon Walpole

Work in Progress — Draft for Discussion &L neponset river Wes’ror]o
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Data Gaps

Culverts
e Criteria

* Critical locations that likely impact
conveyance capacity or flood levels

* No data from FEMA Flood Insurance

Studies, NAACC, MassDOT, or
community GIS

* 48 culvert crossings to be inspected

Culvert Inspections by Town

| | I | I
\&0«:\ E>

: nr-rmn.af?t river WE}STDHO MAF%

Example: Purgatory brook culvert crossing
at Washington Street, Westwood




Drain Inspections by Town

Data Gaps 7

Drains ;

* Criteria
* Potentially larger diameter pipes &
* Significant upstream drain networks
* Lack of data from adjacent pipes for
interpolation

e 20 locations to be inspected
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Completed Field Work |
* Field Work Summary:

e A total of 88 structures were
visited in 3 days:

e 46 dams
e 42 culverts

2 . O\ 4 e ,
Culvert inspection in Sharon Culvert inspection in Walpole

4

b Acb . fdi
Dam inspection in Canton

- |

* The remaining 6 dams and 5
culverts are planned to be visited

the week of December 19th

" * Targeted drainage system
connectivity will be observed
the week of December 19t

neponset river WE}STDHO



Next Steps for Model Development

e Enter field data into model

* Complete model development by reconciling available GIS data
with field data

 Calibrate and validate existing conditions model
e Simulate present and future storm scenarios — “no-action”
* Ildentification of watershed wide flood mitigation strategies

e Simulate present and future storm scenarios using watershed-
wide strategies

qu
gg neponset river Wes’ron@gompsoﬂ M APC .



slido

If your municipality conducts any major flood operations
during or in advance of large storm events (i.e. draws down

reservoirs, open gates, pumps, etc.), please enter your
municipality's name.

( Start presenting to display the poll results on this slide.



slido results

Dedham to answer this specifically but I'm
Westwood - Mostly culvert checks aware of one location at Danielson
no gates or pumps in our Pond where the boards are
infrastructure adjusted.

No drawdowns or pumps Stoughton e Foxboro

Ian Cooke. Willett pond is large and  ® Boston Water and Sewer

privately owned. They try to Commission
drawdown ahead of very major ¢ Norwood (drawdown Ellis Pond for
storms if we'll prediccted large events)

Medfield- Bobby Kennedy would be

able



slido

Based on what you have heard so far, what would your primary
goal be for the use of this model and its output?

( Start presenting to display the poll results on this slide.



slido results

Flood control planning within your community
G 05 9%

Bylaw / ordinance / regulation changes at the local level
@ 0%

Supporting engineering designs for specific sites or certain types
of infrastructure

G 42 %
Supporting evaluation of already identified local stormwater

management projects
G S %

Participation in regional mitigation projects
G 17 %

Other

G 3 %




Poll Question #1

@) 1:36 | 1 question | 24 of 30 (80%) participated

1. Based on what you have heard so far, what would your primary goal
be for the use of this model and its output? (Single Choice) *

24/24 (100%) answered

Flood control planning within your community (7/24) 29%

Bylaw/ ordinance/ regulation changes at the local level (5/24) 21%

Supporting engineering designs for specific sites or certain.. (9/24) 38%

Supporting evaluation of already identified local stormwater.. (2/24) 8%
—

Participation in regional mitigation projects (1/24) 4%

(0/24) 0%




Weston @ Sampson

3L neponset river

Reported Flood Issues In
the Watershed

Jennie Moonan, PE

Senior Project Manager, Weston & Sampson



Overview

e Gathered information from various Neponset Flood Insurance & Disaster Claims
sources e gt 1 ' '
* Hazard Mitigation Plans
* MVP Summary of Findings Reports
FEMA e g S|
» Drainage Studies RN
Specific Flood Report | :

* Misc. Plans (Climate Resilience, Master
Plans, etc.)

oooooo
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Information is used for

* Understanding of flooding problems (where was flooding, how long
lasted, how deep/area, cause, etc.)

 Calibration and validation of model for specific storms

We welcome any last input from your
community.

4. neponset river SAMNSOr ‘
3C neponset river Weston(8)Sompsor AR



Questions and or
Discussion?

Weston (&) Sampson
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Discussion on Future
Climate Scenarios

Indrani Ghosh, PhD

Resiliency Senior Technical Leader, Weston & Sampson

Weston @ Sampson
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Impacts of Changing Precipitation

HIGHER AVERAGE ANNUAL PRECIPITATION
44 ¢ NCREASED BY ABOUT 10% IN THE NORTHEAST INTHE LAST 50 YEARS

WETTER SPRINGS
DELAY PLANTING
& REDUCE YIELD

DECREASED SUMMER
PRECIPITATION COULD
INCREASE EPISODIC
DROUGHTS

1

NEW STRESSES :
. DROUGHTS CAN
FOR ECOSYSTEMS Q .. WE(;ESN TSRISE
ROOT SYSTEMS

INCREASED ROAD
POLLUTANTS IN
WATERBODIES h)

J’/ | |
CROP DAMAGE @ .
%(l FROM INTENSE .

RAINFALL

DROUGHTS CAN
REDUCE LOCAL
WATER SUPPLY




Historic Changes in Precipitation

6-HOUR 24-HOUR CHANGES IN
O 10-YEAR EVENT 6 100-YEAR EVENT PRECIPITATION
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Climate Resilience Design Standards Tool

~
l.[ A Climate Resilience Design Standards Tool

r
VJ’ Resilient MA Action Team

Project Search

Foxborough Country Cl... Hello, julie.caton.W.s &

Project Number: 19588 (Link) Tool Reporting Workflow Terms of Use
Project Status: ¥ Submitted

Project Name procr g P weuts g oueur g W RePORT PROJCT
foxboro Project Located Inputs Complete Submitted
Advanced Query e oy Welcome to RMAT’s Climate Resilience Design Standards Tool (version 1.2)

\ - July 29, 2022
II r RMAT's Climate Resilience Design Standards Tool (the Tool) is intended to be used to inform climate resilient

V planning and design of infrastructure, buildings, and/or natural resource assets in the Commonwealth of
Massachusetts. This is achieved through two outputs as a result of user provided information and project location:

the Preliminary Climate Exposure and Risk Ratings and the Recommended Climate Resilience Design Standards and

New Project

Foxborough Country Club Pond Expansion Submitted

Guidance. The Tool inputs and outputs are provided in a downloadable report for users at the end of this process
PrivateOther

—"View Report” will show on the workflow when available.

Created By: mschneeweis Project #19588

e e Assets: 2 The Tool outputs provide a basis-of-discussion for planning, early design, and evaluation that is standardized across

the Commonwealth based on asset type, location, criticality, construction type, and useful life of physical assets.

Additional considerations related to site suitability, regional coordination, and flexible adaptation pathways—in

Link to Tool website: https://resilientma.mass.gov/rmat home/designstandards/

29


https://resilientma.mass.gov/rmat_home/designstandards/

Climate Resilience Design Standards Tool

Environmental Justice

In Massachusetts, an Environmental Justice (EJ)
neighborhood (census block group) is defined as meeting
one or more criteria linked to the size of a census block
group's minority populations, median household income, and

language isolation. EJ neighborhoods typically include

W75, Does this project fall within mapped

) ¢!

No
Environmental Justice

neighborhoods?

Preliminary Climate Exposure Score

Ecosystem Benefits (i)

The purpose of this output is to provide an overall indication =
of the Ecosystem Service Benefits (ESB) provided by a project,
through protection of natural resources and implementation

of nature-based solutions. Natural systems and ecosystem
services provide great economic value and social benefit,

[g Ecosystem Benefits Scores

o v

The purpose of the Exposure Score output is to provide a preliminary assessment of whether the overall project site and subsequent assets

are exposed to impacts of natural hazard events and/or future impacts of climate change. For each climate parameter, the Tool will

calculate one of the following exposure ratings: Not Exposed, Low Exposure, Moderate Exposure, or High Exposure. Click on the question

mark to identify why your project location is receiving the exposure rating.

= Sea Level Rise/Storm Surge qx;::sed

Q Extreme Precipitation - Riverine @
- Flooding

6 Extreme Precipitation - Urban Moderate

dddd
ddad

Flooding

!ﬂm Extreme Heat @




Total Precip Depth (Inches)

Future Rainfall Projections for Neponset
River Watershed — 24-hr Duration Storms

24-hr Design Storm

16
2-yr ™ 10yr M 25yr W 100yr W 500yr 24-hr Design Storm Depth Predictions (inches)
14 | NOAAAtlas 2030 2050 2070
1 Igg_if:;ﬁﬁ;%;”;w'”bea Return  14Present  (using2°C (using3°C (using 4.5°C
_______________ Period E warming warming warming
10 Baseline scenario) scenario) scenario)
Today's 25-yr
stormwillbea
8 10-yrstormby
2050
f— = = —_— —_— - — 10-yr 5.2 6.0 6.4 7.1
A 25-yr 6.4 7.3 7.8 8.7
100-yr 8.2 9.4 10.0 11.1
2
500-yr 11.2 12.8 13.7 15.2
0
NOAA Atlas 14 Present 2030 2050 2070
Day Baseline (using 2°C warming (using 3°C warming (using 4.5°C warming
scenario) scenario) scenario)

3 neponset river WE}STDHO




Future Rainfall Projections

Variability in 10-yr 24-hr storm depths over the Watershed
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Future Rainfall Projections for Neponset
River Watershed — Shorter Duration Storms

2-hr Design Storm

8
2-yr  W10yr MW25yr W100yr M 500yr 2-hr Design Storm Depth Predictions (inches)
7
. [odeysstorstom T 2030 2050 2070
willbea 100-yr ) ° . ° . °

g storm by 2070 Present Day (using 2°C (using 3°C (using 4.5°C
E g e e e e - - . warming warming warming
= Baseline . . .
2 scenario) scenario) scenario)
2 Today's 25-yr
& 4 storm willbe
QL a 10-yrstorm
% 3 by2050
5 - 10yr 2.3 2.7 2.9 3.2

2 25yr 2.9 3.3 3.5 3.9

1 100yr 3.8 4.3 4.6 5.1

0 500yr 5.1 5.9 6.3 7.0

NOAA Atlas 14 Present Day 2030 2050 2070
Baseline (using 2°C warming (using 3°C warming (using 4.5°C warming
scenario) scenario) scenario)

3 neponset river WE}STDHO




Future Rainfall Projections for Neponset
River Watershed — Shorter Duration Storms

6-hr Design Storm

12
2-yr  W10yr ®W25yr W100yr W 500yr 6-hr Design Storm Depth Predictions (inches)
10 2030 2050 2070
. NOAA Atlas 14 . . .
Today's 500-yr Return (using 2°C (using 3°C (using 4.5°C
stormwillbea . Present Day . . .
g 100yrstormby Period Baseline warming warming warming
070 scenario) scenario) scenario)
é 6 Today's 25-yr
= storm willbe
5 10-yrstormb 10yr 3.5 4.0 4.2 4.7
§ 2050
e 4 25yr 43 4.9 5.2 5.8
g , 100yr 5.5 6.3 6.8 7.5
500yr 7.5 8.6 9.2 10.2
0
NOAA Atlas 14 Present 2030 2050 2070
Day Baseline (using 2°C warming (using 3°C warming (using 4.5°C warming

scenario) scenario) scenario)

3 neponset river WE}STDHO




Future Rainfall Projections for Neponset
River Watershed — Longer Duration Storms

48-hr Design Storm

Total Precip Depth (Inches)

20

18

16

14

12

10

2-yr 10yr MW 25yr E100yr B 500yr

Today's 500-yrstorm
will be a 100-yrstorm

Today's 25-yr
storm willbe
a 10-yrstorm
by 2050

NOAA Atlas 14 Present Day
Baseline

2030
(using 2°C warming
scenario)

2050
(using 3°C warming
scenario)

48-hr Design Storm Depth Predictions (inches)

NOAA Atlas 14 2.030,, 2.050° .2070 o
Return (using 2°C (using 3°C (using 4.5°C

. Present Day . . .

Period . warming warming warming
Baseline . . .

scenario) scenario) scenario)
10yr 6.4 7.3 7.8 8.6
25yr 7.9 9.0 9.6 10.7
100yr 10.2 11.6 12.4 13.8
500yr 14.1 16.1 17.2 19.1

2070

(using 4.5°C warming
scenario)

P
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Future Rainfall Projections for Neponset
River Watershed

24-hr duration storms Consistent design use (stormwater Ignores lots of different storm
standards/regs) types

Shorter duration storms Often drive local scale impacts Unrealistic results at watershed
(neighborhoods, intersections, parking lots) scale

Longer duration storms Stress test on large ponds/wetlands that Irrelevant in watersheds with little
usually shield downstream storage, often occur as a result

of unusual storm patterns

Back-to-back events Stress test on ability to empty flood storage Pre-saturated soil conditions can
post-event be difficult to model reliably

Historic storms Supports public outreach, represents worst  Often result from unusual storm

(e.g., May 2006, March 2010) case patterns; long model run-times

3 neponset river WE}STDHO



Future Coastal Flooding Impacts for Neponset River Watershed

& Neponset Flood Viewer

with ArcGIS Web AppBuilder
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Future Coastal Flooding Impacts for Neponset River Watershed

& Neponset Flood Viewer

with ArcGIS Web AppBuilder
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Future Planning Horizons for Neponset
River Watershed

Planning Horizon Pros Cons

2030 (2020-2049) Consistent with other State and Too imminent, essentially can be
regional planning efforts considered as present

2050 (2040-2069) Consistent with more recent State Not used in nearby watershed planning
planning efforts, good intermediate projects (e.g. Mystic River Watershed,
planning horizon that may be aligned Charles River Watershed)

with capital planning efforts

2070 (2060-2089) Consistent with other State and regional May seem too far out, larger
planning efforts, within useful life of uncertainties in future climate scenarios
new infrastructure

2090 (2080-2099) Recently available through Cornell’s Farther out in the future, larger
projections as adopted in the Climate uncertainties in future climate scenarios,
Resilience Design Standards Tool no coastal flood impacts data available

L
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slido

What planning horizons would you like to
consider for this model?

( Start presenting to display the poll results on this slide.



slido results

2030, 2070
S 38 %

2050, 2070
S O %



slido

What storm events would you like to
consider for this model?

( Start presenting to display the poll results on this slide.



slido results

24-hr duration storms
G /3 %

Shorter duration (2-hr, 6-hr) storms
G 36 %

Longer duration (48-hr) storms
O —— 55 %

Historic storms (e.g. Hurricane Ida)
G 18 %

Historic back-to-back events
G 18 %



slido

Would you prefer that future scenarios simulate
inland rainfall combined with coastal flooding?

( Start presenting to display the poll results on this slide.



slido results

Yes
G 38 %

No
G 13 %
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Flood Mitigation Strategies

Jennie Moonan, PE
Senior Project Manager, Weston & Sampson

Indrani Ghosh, PhD
P Resiliency Senior Technical Leader, Weston & Sampson

Municipal Vulnerability
Preparedness



Results from Kickoff Meeting

What nature-based solutions are you What nature-based solutions are you

currently pursuing within your interested in pursuing through this
community? project?

21/21 (1009%) answered 22/22 (100%) answered
Land conservation (15/21) 71% Land conservation (12/22) 55%
Reducing impervious surfaces (12/27) 57% Reducing impervious surfaces (14/22) 64%

Green stormwater infrastructure (17/27) 81% Green stormwater infrastructure (19/22) 86%

Wetland restoration (3/21) 14% Wetland restoration (6/22) 27%
— ]
Floodplain reconnection (1/21) 5% Floodplain reconnection (8/22) 36%
_— I
Reservoir management (0/21) 0% Reservoir management (0/22) 0%
Dam removal (5/21) 24% Dam removal (6/22) 27%
I — —
Other (1/22) 5%
-

:C\ neponset river WE}STDHO MAPC



Charles River Watershed-Wide Strategies

aIIGir?]I Se;[(r)vriizz cg\?erzrr] ?;g ;3) ;; 3 GSl stores the 2-yr 2070 event from 50% of alll
P ; impervious area

Green Stormwater acres)

Infrastructure Target all large buildings & parking lots (public & private)

St?(;agftg; I(z;rgg Spifeﬂl)c for rooftop infiltration/disconnection (>5 acres) to store
Prop the difference betweenthe (2070) 25-yr & 2-yr

Reducelmpervious Cover 10% reduction 25% reduction

Upland/Pond Storage

(operations & additional
storage)

Increase overflow

: : Add sites (14 sites, >20 ac.) & increase storage volume
elevations at 22 sites

Increase wetland area around existing wetlands;

Wetland Restoration - increase of 20%

50% of remaining
Land Conservation undeveloped/ unprotected land
is developed

15% of remaining undeveloped/
unprotected land is developed

Store the difference between (2070) 25-yr & 2-yr

Regulatory - for 50% of assumed “new development”

Remove municipal-owned recreation dams (excluding

D [REm ] ) State-owned and active flood control dams)

JF. neponset river (
oY ! W@STDHO MAPC



Charles River Watershed-Wide Strategies

Watershed-Wide NBS Strategies Summary: Watershed-Wide

Total runoff volume during the 2070 10-year event

{-1,980)
16,555
(-906)
- 15,481
. 54 9
Storing the 2-yrstorm 14575 U SR e B
by 2070 from half of 13858
the impervious cover
In the watershed is
||ke|y to have the (6,239)
8,336
greatest flood
reduction potential
Baseline 10- 2070 10- NBS-1A NBS-1B NBS-2 NBS-3 NBS-4 NBS-5A NBS-58B
year No year No
Action Action o
Y
©/

MVP



slido

Based on what you have heard, what combination(s) of
watershed wide strategies are you interested in evaluating with
this model?

( Start presenting to display the poll results on this slide.



slido results

Floodplain Reconnection & Wetland Restoration

Upland Pond Storage & Wetland Restoration

Land Conservation & Regulatory

Upland Pond Storage & Dam Removal

Other

3.22

2.78

2.33

2.11

0.11



Site Specific
Solutions In
Dedham’s
Manor
Neighborhood

* Model development has also
progressedin this area

 Dedham will be receiving site-
specific solutions (green, grey, and
combination)

* This will demonstrate how the
regional model can be used for a
community and/or neighborhood

3. neponset river
= Wes’rono




Weston (&) Sampson

3L neponset river

Questions?

Ty,
1w

g/

MVP

Municipal Vulnerability
Preparedness
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Weston @ Sampson

3L neponset river

Next Steps & Action ltems

NepRWA & Weston & Sampson



Support Project Needs

* Take Post-Meeting Survey
* Will be distributed following this meeting
« Responses due by Friday Jan 6" Deadline

* Last Chance for input on known flooding
* Can be submitted via post-meeting survey or individual data form

* Publicize survey for public to provide input

* https://surveyl23.arcgis.com/share/ca207e88dd264cdbb918d297c38b21c7?I
ang=en

3. neponset river
= Wes’rono


https://survey123.arcgis.com/share/ca207e88dd264cdbb918d297c38b21c7?lang=en

Reminder: Attend Scheduled Meetings

Meeting Sept. Oct. Nov. Dec. Jan. Feb. Mar. April May June

Meetings for Municipal Staff

Framework Meetini 1 X

Framework Meeting 2 X
Technical Assistance on

MAPC Muni Adaitation Kit X

Meetings for the Public

qu
gg neponset rwer Wes’ron@gompsom M APC .



Reminder: Match

Cash Match (In Progress—invoices have been sent by NepRWA — payment due by 12/31/22)
In-Kind Match

* Track ALL STAFF TIME in online form monthly https://neponset-

my.sharepoint.com/:x:/g/personal/staff neponset org/EcaOArguC8VBoxGe
9LhDe-wBG HYuFx2Yd 76H XizuiUw?e=Xm87lg

e Be sure toinclude all costs, not just salary (i.e., cost of taxes, health, other
benefits). Instructions and guidance included on first page of tracking form.

* Be as detailed as possible to inform monthly progress reports to MA MVP
Program

westo ) MA p‘ic"l


https://nam12.safelinks.protection.outlook.com/ap/x-59584e83/?url=https%3A%2F%2Fneponset-my.sharepoint.com%2F%3Ax%3A%2Fg%2Fpersonal%2Fstaff_neponset_org%2FEcaOArguC8VBoxGe9LhDe-wBG_HYuFx2Yd_76H_XizuiUw%3Fe%3DXm87Jg&data=05%7C01%7CMoonan.Janet%40wseinc.com%7C8d4a00ecd33747c79cb008dadc5ec461%7C1a0770bc47964537b9da66030b9bd1a4%7C0%7C0%7C638064596827945584%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=OtoKknKA1w4QB3IAOYYzoO8aNlHCBgY%2BRtIQHgUVDwU%3D&reserved=0

Weston (&) Sampson

3L neponset river

L ast Questions?

Ty,
1w

g/

MVP

Municipal Vulnerability
Preparedness



Weston (&) Sampson

3L neponset river

Thank You

o,
X
©/

MVP

Municipal Vulnerability
Preparedness



