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Log in or register below to use the Tool (Version 1.2)

LOG-IN / REGISTER >

State Users Log-in >

«Zfresilient.mass.gov_ 4B IR H—
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For state staff requesting first time access, please email rmat@mass.gov

Tool User Guide Tool Training Video

https://resilient.mass.gov/



http://resilient.mass.gov/
https://resilient.mass.gov/

A ERERETA:

Z T RATHH LY. FRIR T AFIATe 7 — 1B 1T e B, X 1Bl #E
TBEIBNEEN BRI, EENZ/~2E. WE. EEMN. EREBNYER™
HITE S 27 67 27 ZZ /Y
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Log in or register below to use the Tool (Version 1.2)
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State Users Log-in >

Tool Reporting Workflow

For state staff requesting first time access, please email rmat@mass.gov

Tool User Guide | Tool Training Video

To creste 3 new pecject, click the green “Mew Project” button in the panel to the left of the screen. Ta find em eisting project, enter your
project name or advanced quary Infermation and cick “Sasrrh”, 3les I the panel 13 the lett of tha ccreen.

https://resilient.mass.gov/rmat home/designstandards/
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Log in or register below to use the Tool (Version 1.2).

Guidance and Best Practices

The Climate Resilience Design Guidance provides general design guidance to consider while implementing

resilience principles that are not specific to project type or climate hazards. and are illustrated through exam
the Guidance considerations and document decision making throughout the planning process.
State Users Log-in > Guidance and Best Practices PDF

Additional forms include:
For state staff requesting first time access, please email rmat@mass.gov

ToolUser Guide | Tool Training Video = Site _SU tability o Table 1.1. Climate Resilience Design Guidance Best Practices
* Regional Coordination Considerations Best Practice

s Flexible Adaptation Pathways ;
Site Suitabilty 1. Reduce exposure to climate hazards

v R bt St o ) 2. Mitigate adverse climate impacts and provide benefits
Verson 1.2, Juy 2022 3. Protect, conserve, and restore critical natural resources on-site and off-site
1. Assess regional context of vulnerability
Table of Contents
= S O | 3 Regional 2. Evaluate impacts beyond site-specific design
! Ol e oves o : a2 AL VAR AT | Cooranaion |2 Sl Ipects beyend ste specic fosi
e B U R RENE RS 4. Prioritize services and assets that serve vulnerable populations
o T%g;;:mmff‘?fﬁéﬁﬁf S — 1. Embed future capacity and design for uncertainty
22 PG SIBIHEIE .o B Flexible 2. Design for incremental change
i -1 Adaptation 3. Encourage climate mitigation and other co-benefits
o Pathways (AP) |4. Prioritize nature-based solutions
5.

25, Page | \ Climate Resilience Design Standards Tool / \

26. Page T

27. Page V Resilient MA Action Team \ /
et

o - HA SRS I B R IR LN

31130 55 ° Massachusetts Coast Flood Risk Model (MC-FRM) FAQ {ﬁprillﬁ. 2022) |
Nitasad ey " Massachusetts Coast Flood Riks Model (MC-FRM) Online Trainings (April-May 2023)
EEA's Climate and Hydrologic Risk Project - Weather Generator Technical Document (April, 2022)
] EEA's Climate and Hydrologic Risk Project - IDF Curves Technical Document (December, 2021)

Prepare for current and future operational and maintenance needs

https://resilient.mass.gov/rmat home/designstandards/

Tool (V1.2) Training Video - February, 2023


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

VAR

R IEMiEE R Climate Resilience Design Standards Tool

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

Log in or register below to use the Tool (Version 1.2).

LOG-IN /7 REGISTER >

State Users Log-in >
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Project Located

Draw Project Area
You must draw a pelygon on the map
representing the project area.

1. Find the project location using the map zoom/pan and/or
the address search bar in the upper right area of the map.

2. Draw the polygon using the drawing tools under the search
bar.

3. Click the & icon when you are satisfied with the polygon.

BT % TR B —e
R -8

W Show me how

Map View Additional D ts and R ces

15 anekei®l

Palmer Cove Park
& Playground

willow Ave

Maps Contributors, BuildingFootprintUSA, Esri Canada, Esri

Powersd by Esri
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Project Located Missing Information

Map View © Project Inputs © Project Outputs Additional Documents and Resources

Step 1 Core Project Information (Click each question to answer and save. All questions in red are required)

Step 2 o Project Ecosystem Services Benefit (Please identify whether the project provides the following ecosystem services benefits to the project site or surrounding area)

Step 3 Project Climate Exposure (Click each question to answer and save. All questions in red are required)

Step4 O Project Assets

i ERSEEA $istTPNE
1. ERER
2. T B B9 52 2%
3. EEREBHE
4. BEEEER
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LOCATE 5 PROJECT » PROJECT 5 VIEW SUBMIT
PROJECT I INPUTS | OUTPUT g REPRT g PROJET |
Project Located Inputs Complete
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© Provides flood protection through green infrastructure or nature-based ~ No

I Step2 @ Project Ecosystem Services Benefit I

I Step 3 Project Climate Exposure I

solutions © Does the project site have a history of coastal flooding? ~ Yes

Provides st d itigati N
© Provides storm damage mitigation © © Does the project site have a history of flooding during extreme precipitation ~ No

O Provides groundwater recharge No events (unrelated to water/sewer damages)?

© Protects public water supply  No © Does the project result in a net increase in impervious area of the site?  No

@ Filters stormwater  No
© Does the project site have a history of riverine flooding?  No

© Improves water quality  No
Are existing trees being removed as part of the proposed project?  No

© Promotes decarbonization  Yes
© Enables carbon sequestration  Yes

Provides oxygen production  No ; %1’5‘
o ygen p I Step4  © Project Assets ﬁ F E = '%\

© Improves air quality  No

B Building/Facility Add Selected Asset:  UserGuide Building
© Prevents pollution  Yes Asset Type:  Typically Occupied

o Remediates existing sources of pO”UtiOh No Asset Sub-Type:  Residential building - Public Housing

O Construction Type:  Maintenance (critical repair)

Construction Year: 2025
© Useful Life: 15

© Protects fisheries, wildlife, and plant habitat  No

A Infrastructure Add
© Protects land containing shellfish ~ No
o Pr’ovides pOI | ination No N/A ) ) Identify the Iength-of ti.me the asset can be  Building must be accessible/operable at all times, even during natural hazard event
inaccessible/inoperable without significant consequences.
A DProwvidec racraatinn M @ Identify the geographic area directly affected by ~ Impacts would be limited to local area and/or municipality
/@ Natural Resources Add permanent loss or significant inoperability of the
8 building/facility.
N/A @ Identify the population directly served that would be  Less than 1,000 people

affected by the permanent loss of use or inoperability of
I
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Project Status: ¢, Scored - Not Submitted

A<D
START >> LOCATE >> PROJECT >> PROJECT ‘ >> VIEW SUBMIT
HERE . PROJECT . INPUTS . OUTPUT | REPORT . PROJECT .

Project Located Inputs Complete

Environmental Justice Ecosystem Benefits

\) ﬂt
In Massachusetts, an Environmental Justice (EJ) %E’ i I XA D [=] § bose of this output is to provide an overal X m V=]
group) is defined as meeting one or more criterig § \ﬁ Benefits (ESB) provided by a project, thro i,&,\ 7 \%xﬁ =F ; i
block group’s minority populations, median hou ﬁ _1 ks and implementation of nature-based sg
ecosystem services provide great economic value and social benefit, i

isolation. EJ neighborhoods typically include climate vulnerable popua
untapped in non-resilient projects. Nature-based solutions may cost les

who may have lower adaptive capacity or higher exposure and sensitiviy

?l% Does this project fall within mapped E& Ecosysbem Benefits Scores a

Environmental Justice neighborhoods?

BHRRBITS: STELEA/RER. BinbEK CTRAM pw
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Preliminary Climate Exposure Score

The purpose of the Exposure Score output is to p

hazard events and/or future impacts of climate change. For each climate parameter, the Tool will calcula e following exposure ratings: Not Exposed, Low Exposure,

Moderate Exposure, or High Exposure. Click on the question mark to identify why your project location is S g the exposure rating.

Sea Level Rise/Storm Surge Extreme Precipitation - Urban Flooding

Extreme Precipitation - Riverine Flooding Extreme Heat
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CA<C
START >> LOCATE >> PROJECT >> PROJECT >> VIEW SUBMIT
HERE . PROJECT . INPUTS . OuUTPUT REPORT . PROJECT .

Project Located Inputs Complete

Preliminary Climate Exposure Score j:ZJ "5‘; ﬁﬂ;ﬁﬂﬂ%ﬁi}?ﬁ

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

j

Project Status: ¢,% Scored - Not Submitted

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 @ Extreme Precipitation - Urban Flooding

Extreme Precipitation - Riverine Flooding - Extreme Heat @

RRBEZFEER:

X

Primary factors influencing High Exposure Sea Level Rise/Storm Surge score

Exposed to the 1% annual coastal flood event as early as 2030
Historic coastal flooding at project site

Located within the 0.1% annual coastal flood event within the project’s useful life
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Project Status: ¢,% Scored - Not Submitted

CA<C
START >> LOCATE >> PROJECT >> PROJECT >> VIEW SUBMIT
HERE . PROJECT . INPUTS . OuUTPUT REPORT . PROJECT .

Project Located Inputs Complete

Preliminary Asset Climate Risk Ratings and Recommended Design Standards Output

Select Asset (3 total)

Corridor Revitalization Green Infrastructure Improvements Flood Barrier

LRIE TLE
FFETH

Infrastructure - Dams and Floed Control Structures

Infrastructure - Transportation Infrastructure - Green Infrastructure

Estimated lifespan: 40 Estimated lifespan: 20 Estimated lifespan: 50

‘ Extreme Precipitation - Urban Flooding Moderate ’/ga—;é— fgglﬁ-fﬁ? /\ﬁ
o RIS IRAEE TR

T — =y

Sea Level Rise/Storm Surge

AR REATHEVERSE, TG S FE EF/RER S RinfEK - STRRK T E N TRE T E 2R, EzIANSE— 1R~ KE
2% (1)
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Iﬁ E ﬁ}'ﬁ: g *l],-{ IRecommended Climate Resilience Design Standards and Guidance for Pump Station @ I v

Climate Resilience Design Standards and Guidance are recommended for each asset and climate parameter. The Design Standards for each climate parameter include

L —

the following: recommended planning horizon (intermediate and/or target), recommended return period (Sea Level Rise/5torm Surge and Precipitation) or percentile

(Heat), and a list of applicable design criteria that are likely to be affected by climate change.

Each applicable design criteria dropdown has additional design standards and guidance. Some design criteria dropdowns provide numerical values associated
with the recommended return period and planning horizon, while others have tiered methodologies with step-by-step instructions on how to estimate
design values given the other recommended design standards. Maore information, including design criteria definitions, guidance for planning, early design, and
evaluation processes, and limitations is provided in the dropdowns below.

dddd
(ETL ]

’—="1liliﬁﬂlj} ‘ E%j Sea Level Rise/5torm Surge ‘ 6 Extreme Precipitation @“' Extreme Heat

's

Design Standards] Projected Water Surface Elevation Maps I FTXHE,;, BEZAMC-FRMHEENS T 2024 Z2HAEH !

Target Planning Horizon: 2070

y i
| BN BN B/ MR
Return Period: 50-yr (2%) ) FH E ,\] %

Intermediate Planning Horizon: 2050

iﬁi_l_ﬁ;&*uﬁ{ﬁ Design Criteria Applicable for Pump Station

~ R o Sa (¥, Projected Tidal Datums v
($TXIEE T ™)
G’; Projected Water Surface Elevation v
L <A IR :
ZRLREMC-FRM
@ Projected Wave Action Water Elevation v
@ Projected Wave Heights v

X ZLOHA R IT PR ETNIEITR BB
BN G K BN R Z (MC-FRM)

@ Projected Duration of Flooding v
@ Projected Design Flood Velocity W

@ Projected Scour & Erosion W
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Design Criteria Applicable for Pump Station
(+, Projected Tidal Datums

| (4 Projected Water Surface Elevation | iﬁi‘l‘*ﬁﬁ%*ﬁ/ 1ﬂ1§

Definition

Projected Water Surface Elevation is the projected elevation for a specific future flood event, considering storm surge, tides, and wave setup. Wave
setup, as included in water surface elevation, is defined by FEMA as “an increase in the total stillwater elevation against a barrier (dunes, bluffs, or
structures) caused by breaking waves.” (https://www.fema.qov/sites/default/files/2020-02/Coastal Wave Setup Guidance Mov 2015.pdf).

Projected Water Surface Elevation Values: I 'ﬁl\'fﬁ ﬁg ¥¥

The projected modeled elevations may vary across large sites due to variations in the site's physi
presented as a maximum, minimum, and area weighted average values in the table below. The a
value corresponding to the projected Water Surface Elevation of the project site.

Asset Name Recommended Planning Horizon Recommended Return Period (ft - NAVDEBS)
Pump Station 2050 2% (50-Year) 12.1 120 12.0
2070 13.9 13.8 13.8

How Water Surface Elevation may inform Planning

KT anfarEdsl. FEARTAII
How Water Surface Elevation may inform Early Design E 'LS'Z{E (1§IJ ;Zl:] ME PA) :,H:H fETJ 1§FH ﬁT

How Water Surface Elevation may inform|Project Evaluation 15 El‘] ?Eﬁﬁ

Limitations for Projected Water Surface Elevation Values, Standards, and Guidance
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w Sea Level Rise/Storm Surge

Design Standards

Projected Water Surface Elevation Maps [ Projected Wave Action Water Elevation Maps

7K v i ]

.? Extreme Precipitation &m Extreme Heat

Legend

do not reflect the location of specific assets on the site. Users can zoom into a parcel for more information.

Climate Resilience Design Standards Tool:

Sea Level Rise/Storm Surge Design Criteria Click to Expand Maps

D Project Boundary
D Influenced by wave
overtopping

Projected Wave Action
Water Elevation (ft-
NAVDE8)

<0.0

Woo-o0s5
MWos-10
Wio-15
HWis-20
Wo-25
W2as-30
W30-35

35-40
40-45
45-50

Wso-55

BWss5-60

HW:oo

Asset Name

Hartford Avenue

0.25 0.5 1.0
Miles

N
Projected Wave Action Water Elevation Map: 0.2% (500-yr)

mm Area Weighted Average

Planning Horizon Return Period

(ft-NAVDSS)

2050 0.2% (500-yr) 16.3 13.5 15.2

K1 B BT IE K B B 1 B8 KX 2 (MC-FRM)

5 ZMC-FRMt B 2024 F HiHE L !

The following maps illustrate the Projected Wave Action Water Elevation for the 2030, 2050, and 2070 planning horizons corresponding to the lowest
return period (largest design storm) recommended across the assets identified for this project in the Tool (see Recommended Design Standards Section
below for projected values for individual assets). For projects that only have Natural Resource assets, the maps will show the Projected Wave Action Water
Elevations corresponding to the 5% (20-year) return period. The maps include the project area as drawn by the user with a 0.1 mile minimum buffer, but

MBS =WEER, i
TR EKAEER
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Target Planning Herizen: 2050 o ﬁ(;ﬁ H

Return Pariod: 100-yr (1%) © RIBEI B B NITEAEFENERT
HARAZER

Design Criteria Applicable for Test2050

Rt ETHHE

(%—]—5{1"5'&%’.5?:) (‘:’_f Projected Total Precipitation Depth & Peak Intensity for 24-hr Design Storms e
L* — o R TR I AR
Tetal Precipitation Depth for 24-hour Design Storms is the total amount of ram in inches that falls over a period of 24-hours, It can be any 24-hour Z&IZ\ /\ﬁ:ﬂy

peniod, not pust a traditional calendar day. This i given for a specfic design storm (return penod) such as the 100-year or 10-year storm (1% or 10%).
Peak Intensity is the maxamum rate of rainfall in inches per howr of 2 24-hour design storm®.

Projected Total Precpitation Depth and Peak Intensity valwes can be used to assess potential flooding impacts and inform design of green and grey
nfrastructure solutions to mitigate flooding and manage stormwater.

Projected Total Pracipitation Depth Values and Peak | ﬁﬁ%ﬁ)ﬁ E/\] ﬁME w

Thi Tool uses chmate projections deweloped by Cormall U
a projected value for the 24-hour Total Precipitation Depth assocated with a recommendad retwrn

Widasign storm]) and planning horizon.

Recommended Planning | Recommended Return Period Projected 24-hr Total Step-by-5tep Methodology for
Horizon (Design Storm) Precipitation Depth (inches) Peak Imtensity

100-Year [1%) 7 Lt . SIS
EI EIE I A B L BB R

ATTENTION: This is a Tier 3, Dams & Fleod Control Eu'uﬂurli project. Due to the n:r'rt.i-:-anlil::.-' and useful life of this project, it is recommended that Mg[%zkﬁ:

NCHRP15-61 methodology be used to calculate total precipitation depth for 24-hour design storms, and thoss results be compared to the provided

—

total storm depth output Tier 3 methodology PDE,

https://mass-
How Total Precipitation Depth may inform Planning e eoeea.maps.arcgis.com/apps/dashboards/2e8534bc2
Hew Total Precipitation Depth may inform Early Design o a7849b0aa6f64d0f79a8937

How Total Precipitation Depth may inform Project Evaluation b

Limitations for Projected Total Precipitation Depth & Peak Intensity, Standarde, and Guidance v


https://mass-eoeea.maps.arcgis.com/apps/dashboards/2e8534bc2a7849b0aa6f64d0f79a8937
https://mass-eoeea.maps.arcgis.com/apps/dashboards/2e8534bc2a7849b0aa6f64d0f79a8937
https://mass-eoeea.maps.arcgis.com/apps/dashboards/2e8534bc2a7849b0aa6f64d0f79a8937

H . PadE/BOHEN GRED

ﬁ% Sea Level Rise/Storm Surge ﬁ Extreme Precipitation @‘" Extreme Heat EL{I; }ﬁ ﬂj}

Y
Target Planning Horizon: 2050 Q 1 \/E .

Percentile: 50th Percentile (7] ?E'Iﬁi E iﬁ)\l+§/ j- 1 Jl 1Eﬁﬁ
. 3181 ES
iﬁi-l-*;ﬁ;‘&ﬁm{ﬁ Design Criteria Applicable for Hartford Avenue

£ \
(;E-]_XTJ- /:E Al FE ) © Projected Annual/Summer/Winter Average Temperatures ~

Definition v

Average Temperatures represent the daily average temperature over a period of time: Annual represents January through December, Summer
represents June through August, and Winter represents December through February. Annual Temperatures are anticipated to increase with climate
change, but the rate of change varies depending upon the season

L=
Projected Annual/Summer/Winter Average Temperature Valu J\_/:E f }ﬁ E/] 1?15

The Tool uses climate projections developed by Cornell University as part of the EEA's Massachusetts Clirg

by Hydrologic Risk Project. Assets

receive a projected value for Annual/Summer/Winter Average Temperature associated with a recommendeNg€rcentile and planning horizon.

Projected Annual Projected Summer Projected Winter
Asset Recommended Recommended Average Temperature Average Temperature Average Temperature 2 2 4 % % j}& II:H ¥ﬁ 9k
Name Planning Horizon Percentile [°F] [°F] [°F] 0 E% 7 EI] ;I S, 7] m

Hartford 2050 50th 56.15 73.97 38.21 / ]j] ﬁﬁ I

Avenue
How Annual/Summer/Winter Average Temperatures may inform Planning \%
How Annual/Summer/Winter Average Temperatures may inform Early Design v
How Annual/Summer/Winter Average Temperatures may inform Project Evaluation %

Limitations for Average Annual/Summer/Winter Temperature Standards and Guidance ~
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RMAT Climate Resilience Design Standards Tool Project Report
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Date Createc Example Project

Project Located
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Inputs Complete

Created By: RMATRepo
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Ecosystem Service

Benefits

Project Score

Exposure

Sea Level Rise/Storm

Surge

Extreme Precipitation -

Urban Flooding

Extreme Precipitation -

Riverine Floeding

Extreme Heat

Asset Preliminary Climate Risk Rating

Summar
Asset Risk

Asset A
Agawam AssetB

Cranberr, As:e,etC'

Agawam River

5
Scores ™
v %o
C)
Moderate ‘?-,
-
Scores '
; o
W High Exposure <
. <
=
B High Exposure :2
I Not Exposed
M High Exposure
Number of Assets: 3
Sea Level Extreme Extreme Extreme Heat
Rise/Storm Surge Precipitation - Precipitation -

Urban Flooding

High Risk High Risk
High Risk High Risk

Riverine Flooding

Low Ris High Risk
Low Ris High Risk

—— Natural Resource project assets do not receive a preliminary climate risk rating. —
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START 5 LOCATE » PROJECT Y PROJECT » VEW
HERE g FROJECT | INPUTS | OUTPUT ] REPRT |

Project Located Inputs Complete

SUBMIT PROJECT

This project has not been submitted

Once you have answered all Project Input questions and reviewed your Project Qutputs and Report, you are ready to submit your project. Until submitted, you
may continue to edit the project inputs.

Submission is not required to view Project Outputs or download a Report (available on "View Report” tab), but may be requested in accordance with guidelines
from grant programs, or state planning or review processes.

Only submitted projects are searchable and accessible to Commonwealth administrators.

Once you click "Submit Project”, project information will be saved, and the "Download Report” icon will appear to download the latest report version. You are not
able to edit your project information once you click Submit.

'J—:"I:__:l “Submit” ¥ 3‘&‘ "’
j:ﬁtl:‘.
=
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HOW TO USE THIS DASHBOARD °’% Y HOW TO USE THIS DASHBOARD

Use the filter data options below to view K Gentt® Shochash W bather Generator outoute:
projections of climate metrics for specified [146] 3 Milford e ER U e AU S
areas of interest under a future warming 1= 20f2 g 4 SSuT To view temperature and precipitation
scenario. Select either a Watershed or Town. jecti i ions i

projections, use the filter data options in the

Next, select the Target decade and Season. IDF Site 5503 ~ x [% e left panel for specified areas of interest under
Toggle between tabs to view climate metrics EX a future warming scenario (Representative
at the bottom of the dashboard. @, Zoomto <} Pan Concentration Pathway [RCP] 8.5, a

Use the locator map to view projections of | | comparatively high greenhouse gas emissions

precipitation freq y esti Basin ID 19.00 scenario). Temperature and precipitation
5 : = Town of

across Massachusetts. Click on the layer icon ) Hopedale projections for Massachusetts are provided at
(stacked squares) in the top right cornerand | | HU_8_NAME Blackaons Fo the watershed scale (averaged across HUC 8
click on “IDF Sites”. Zoom with mouse to HUC 8 01090003 watershed boundaries) and were developed
desired area or use search icon to zoom and e SiTE Site 5503 with downscaled Global Climate Models and a
click on blue box and then click “Select” in i Stochastic Weather Generator (see the

the pop-up box (box with plus sign). Click on Rr— Background to learn more).
the “Precipitation Frequency Table” tab at Pond P,
the bottom of the dashboard to view 3 &
precipitation depth values (inches) for various

future design storms.

Select either a Watershed or Town from the
filter menus on the left panel. For towns that
span more than one watershed, users will see
those watersheds listed in the drop-down
menu after a town is selected, but users must
- —‘ 4 DETAILED INSTRUCTIONS » ”

nthe CPA... Powered by Esri

FILTER DATA

B
sri, HERE, Garmin, IN er with the Community Preservation Coalition, which publishes stat

Climate Projections by Watershed: MassG 2 =

Ehcions | Site | | Year | | Duration | | RI_1yr_50th RI_2yr_50th RI_5yr_50th RI_10yr_50th  RI_25yr 50th  RI_50yr_50th  RI_100yr_50th  RI_200yr_50th  RI_500yr_50th  RI_1000yr_50th |
Climate Projections by Town: e 05 0.8 1.2
None L i
~ >
T: Decad Site 5503 ﬁj_ﬂ_ﬂrj IEJ 10
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