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Summary of Findings

1. Overview

The City of Holyoke was awarded a $26,000 grant from the Massachusetts Executive Office of
Energy and Environmental Affairs to conduct Community Resilience Building (CRB) workshops in
the City. This funding is through a new program called Municipal Vulnerability Preparedness
(MVP). Conducting the workshops allows Holyoke to achieve “MVP” designation from the
Commonwealth - a designation that gives the City access to further funding to implement
resilient actions. The City engaged the consulting firms, CDM Smith and Kim Lundgren Associates,
Inc. (KLA), to assist with both efforts. While several documents in the City have addressed natural
hazards from a disaster mitigation and emergency response perspective, this funding opportunity
gave City leaders their first opportunity to talk about the long-term needs of the City for
addressing the hazards and risks that will accompany future climate scenarios according to
models generated by the Northeast Climate Center at the University of Massachusetts Amherst
(Appendix C). Holyoke remains committed to addressing the anthropogenic causes of climate
change, primarily greenhouse gas emissions, and is committed to sourcing 100% of its energy
from carbon-free, renewable sources.

2. Community Resilience Building Workshops

In Holyoke, the workshops held in conjunction with the MVP program were a new initiative to
immediately identify actions and community-derived priorities that will build resilience in the
community. The workshops’ central objectives were to:

* Define top local natural and climate-related hazards of concern;

* Identify existing and future strengths and vulnerabilities;

* Develop prioritized actions for the community;

* Identify immediate opportunities to collaboratively advance actions to increase resilience.

A core team was established for this process, which consisted of:
* Andrew Smith, Conservation and Sustainability

* Marcos Marrero, Planning and Economic Development

* Michael McManus, Department of Public Works

* Chief John Pond, Fire Department
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Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

Prior to the workshops, the core team identified preliminary hazards and areas of concerns.
These were mapped and presented at the workshops (see Appendix A). The core team, along with
the consultant team, identified departments and organizations recommended to attend the
workshops. These were: Holyoke Gas & Electric, Office of Planning and Economic Development,
Holyoke Water Works, Building Department, Law Department, Council on Aging, Geriatric
Authority, Board of Health, Housing Authority, Building Department, Housing Authority, Planning
and Economic Development, Planning Board, Members of City Council, Department of Public
Works, Police Department, Fire Department, Emergency Management, Auxiliary Police, Local
Emergency Planning Committee, Conservation Commissions, Parks and Recreation, Pioneer
Valley Planning Commission, Conservation and Sustainability, School Department, Parks and
Recreation, Holyoke Mall, Community Development, Enlace de Familias, Nuestras Raices, and
Holyoke Community College. All were invited to participate; see section 1.3.3 for a specific list of
workshop participants. The workshops were held on two days: Wednesday, May 2, and Thursday,
May 3, 2018. Prior to attending the workshops, the participants were asked to fill out a survey, a
copy of which can be found in Appendix B, along with the survey results.

2.1 Top Hazards and Vulnerable Areas

At the first workshop, participants were asked to identify connections between ongoing
community issues, hazards, and local planning and actions in Holyoke. They were also asked to
identify and map vulnerabilities and strengths to develop infrastructure, societal, and
environmental risk profiles for Holyoke. Maps reflecting City landmarks and facilities, existing
and potential areas of flooding concern, and possible heat impacts were prepared for discussion
(see Appendix A). To facilitate this exercise, the following definitions from the World Bank! were
discussed with participants:

* Hazard: A physical process or event (hydro-meteorological or oceanographic variables or
phenomena) that can harm human health, livelihoods, or natural resources.

1 Source: World Bank: https://climatescreeningtools.worldbank.org/content/key-terms-0
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Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

= Risk: The potential for consequences where something is at stake and where the outcome is
uncertain.

= Exposure: The presence of people, livelihoods, species or ecosystems, environmental
services and resources, infrastructure, or economic, social, or cultural assets in places that

could be adversely affected by a hazard.

= Sensitivity: The degree to which a system, asset, or species may be affected, either adversely
or beneficially, when exposed to climate variability or change or geophysical hazards.

* Vulnerability or Strength: The potential effects of hazards on human or natural assets and

systems. These potential effects, which are determined by both exposure and sensitivity,
may be beneficial or harmful.

As a brainstorming exercise, participants were asked the following triggering questions from the
CRB Workshop Guide:

* What hazards have impacted Holyoke in the past? Where, how often, and in what ways?

* What hazards are impacting your community currently?

*  What effects will these hazards/changes have on Holyoke in the future (3, 5, 10, 25 years)?
* What/who is exposed to hazards and climate threats within your community?

* QOther concerns or considerations?

The hazards, risks, and vulnerabilities from this brainstorming session are presented in Figure 1.
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Figure 1
Holyoke Hazards, Risks, and Vulnerabilities (brainstorm results)

2.1.1 Top Hazards

The Massachusetts Executive Office of Environmental Affairs (EEA) summarized the existing and
expected future climate conditions by major watershed in the Commonwealth. Holyoke falls into
two watersheds; however, the majority of the City is in the Connecticut Basin. Therefore,
projections from this basin were used as a basis for discussing future climate change in the City
(see Appendix C). The key takeaways? from EEA on the future climate conditions are:

2 These impacts are direct from the document provided by EEA to MVP communities in December 2017
entitled “Massachusetts Climate Change Projections”.
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* Regardless of geographic scale, rising temperatures, changing precipitation, and extreme
weather will continue to affect the people and resources of the Commonwealth
throughout the 21st century.

* Average, maximum, and minimum temperatures are expected to increase; Seasonally,
maximum summer and fall temperatures are expected to see the highest projected
increase and minimum winter and fall temperatures are expected to increase throughout
the 21st century.

* Number of days receiving precipitation over one inch are variable, fluctuating between
loss and gain of days.

= Seasonal projections for total precipitation are also variable for the Connecticut Basin.
The winter season is expected to experience the greatest change with an increase of <1-

25% by mid-century, and 7-37% by end of century.

* Annual and seasonal projections for consecutive dry days, or for a given period, are
variable throughout the 21st century.

* Precipitation will be more variable. “Extreme” precipitation events are likely to occur
more often.

With these climate change impacts in mind, the group was divided into three working groups,
each of which was asked to identify the top four hazards from this list or others they felt were
important to address. The Top Hazards were:

* Wind events (3 groups)

* Flooding and / or extreme
precipitation (3 groups)

* Heatand / or extreme heat (3 groups)
* Disease (1 group)
* Drought (1 group)

* Extreme cold (1 group)

2.1.2 Areas of Concern

Prior to the meeting, the core team identified areas of concern due to hazards from past and
potential events. These included:

* Extreme storm events, such as the snowstorm in October 2011 which resulted in snow
accumulation on trees with leaves, causing felled trees and debris.

rﬂ;l
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Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

* Microbursts, which recently occurred in East Hampton, but impacted Mount Tom; this
closed roads and impacted traffic.

* Flooding events; recently Holyoke has experienced high water events causing isolated
flooding along the canals. It was reported that Appleton Street often gets flooded and
there are a number of undersized culverts in the City.

* Heat events are an existing and future concern for multiple reasons. 1) Much of the
downtown area is paved, resulting in heat island effects. 2) There is little shading in the
downtown area. 3) The orientation of the City does not allow for substantial cooling.

2.2 Current Concerns and Challenges Presented by Hazards
Holyoke has faced natural hazards in the past like other Massachusetts communities, including

extreme storm events, flooding events, and microbursts. Participants identified other concerns
and challenges during the brainstorming session at the first workshop. These included:

* Weak infrastructure, including an older building stock.

* Availability of housing stock and housing insecurity.

* Lack of available resources for response and aid.

* Food insecurity.

* Vector borne disease including ticks and mosquitos.

* Population concerns, including: both an aging and very young population, unprepared
people, the self-sufficiency of the population, and complicated populations that are located

e
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Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

in the most vulnerable part of the City, concern about crime increasing with heat, and
concern about increased risk of heat mortality.

* (Challenges communicating to the public.

* Lack of coordination and consistent communication between municipal departments
related to emergency or hazard response procedures, this was a particular concern with
those that did not work in a department that would typically be engaged in a response
activity.

2.3 Specific Categories of Concerns and Challenges

The working groups further discussed specific concerns and challenges in each of the categories
of infrastructure, society, and environment. These findings, characterized as vulnerabilities, are
presented in Appendix D in the Risk Matrix and in Table 1 below.

rﬂ;l
Shith  KLA 7




Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

Table 1 Vulnerabilities and Strengths in Holyoke

Infrastructure Vulnerabilities and Strengths VorS?
Power grid/wireless/transmission lines V/S
Stormwater/sewer/water/CSOs/undersized culverts Y,
Roadways/transportation/limited integrated transportation system V/S
Housing V/S
Fire/Police/EMS V/S
DPW \
Age of infrastructure Y
Ability to remove downed trees \Y
HMP S
Facilities with back-up generators \Y
Dams (canal, levees, floodwalls) V/S
Communication (Mt. Tom infrastructure, towers, etc.) V/S
Age of buildings Y
Evacuation Routes \

Society Vulnerabilities and Strengths Vor S?

Environment Vulnerabilities and Strengths

Emergency planning process S
Emergency shelter network / management plan V/S
Multi-layered vulnerable populations V/S
Diverse population S
Self- affiliating social networks S
Food deserts/food scarcity \Y
Communications (language, technology) V/S
Vulnerable neighborhoods \
Medically vulnerable Vv
Aging population V/S
Low income population V/S
Day to day population not prepared Y
Vacant buildings \"
Underfunded government Vv
Dependent population (systems) \Y
Isolated population Vv
Public safety Vv

Connecticut River: watershed, river, canals V/S
Reservoirs S
Urban tree canopy V/S
Forests V/S
Parks and recreational areas (including downtown) S
Conservation land and open space (pervious surfaces) S
Air quality \Y
Pests / disease Y,

Note: V = Vulnerability, S = Strength
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Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

2.4 Current Strengths and Assets

The working groups discussed strengths and community assets in each of the categories of
infrastructure, society, and environment during the latter half of the first workshop. These
findings are presented in Appendix D in the Risk Matrix and in Table 1 above. Several strengths of
note were discussed, including:

* Holyoke has an existing Hazard Mitigation Plan which identifies natural hazards and
possible actions to reduce the potential effect of hazards. The City also had a strong
emergency planning process, led by the Fire Department.

* Holyoke has a diverse population
which gives it a variety of views and
inputs. There are many self-affiliating
social networks within the City that
provide support for people within the
networks.

* The City has open space and water
supply, including reservoirs, parks and
recreational areas, and conservation
land with pervious surfaces.

2.5 Actions to Improve Resilience

The second workshop was focused on developing and prioritizing actions to improve resilience in
the City. Having said that, each working group recognized that Holyoke must continue to take
action to reduce greenhouse gas emissions across multiple sectors, the transportation sector, in
order to prevent the worst impacts of climate change. Each working group developed actions that
would reduce vulnerability and enhance strengths for the features identified during the first
workshop. The actions target one or multiple of the hazards in each of the categories of
infrastructure, society, and environment. These actions were prioritized by each group as a high,
medium, or low priority and assigned a timeframe of either short, long, or ongoing. These
findings are presented in Appendix D in the Risk Matrix along with the brainstorming notes that
provided input into the Matrix, in Appendix E.

2.5.1 Top Recommendations to Improve Resilience

Each working group identified the top five priority actions to improve resilience based on
vulnerabilities and strengths identified by their group. These were presented to all workshop
participants, who voted on their top priorities. The top five priority actions presented by the
working groups are summarized belows3:

3 In two cases, actions within a group were subcategorized within a different action, which is why the total
does not add up to 13, despite each group presenting five actions each.
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* Conduct a public education campaign, which includes: (3 groups)

e Atwo-way education event to learn from the experiences of people that fled Hurricane
Maria and now live in Holyoke and

e (reating a neighborhood level marketing engagement and training program to ensure
that everyone in the community understands what they need to do to be resilient.

* Expand outreach programs by tapping community leaders to become climate ambassadors.
(1 group)

* Install alternative power supplies at critical facilities, including back-up generators and
battery storage. (2 groups)

* Increase renewable energy and battery storage to withstand future low flows in the
Connecticut River. (1 group)

* Coordinate and implement City plans and ensure certain standards and capacities are met
including: (2 groups)

e The City-wide coordinated emergency response plan (eCEMP),
e Upgrade accessibility at War Memorial, and

e Train municipal department heads on the existing Hazard Mitigation Plan and their
role.

* Restore portions of the floodplain by acquiring and demolishing abandoned and vacant
buildings. (1 group)

* Develop a tree management, maintenance, and planting program with appropriate species
(1 group)

* Rebuild the right of way for climate resiliency, including complete streets, CSO separation,
and burying utilities. (1 group)

* Implement Tannery Brook stormwater improvements Phase I project. (1 group)

Plth  KLA 10




Summary of Findings — Community Resilience Building, Holyoke, Massachusetts

After each team presented on their top five actions, the list was consolidated to five
communitywide priority actions, shown below in Figure 2. Each person was allowed three votes
to allocate to any of the top five actions; this voting process determined the prioritized actions
which are the Top Recommendations to Improve Resilience in Holyoke:

1. Coordinate and implement City plans and ensure certain standards and capacities are
met including: (21 votes)

4,

w1

a.

b.

The City-wide coordinated emergency response plan (eCEMP),
Upgrade accessibility at War Memorial, and

Train municipal department heads on the existing Hazard Mitigation Plan and
their role.

Install alternative power supplies at critical facilities, including back-up generators and
battery storage. (14 votes)

Rebuild the right of way for climate resiliency, including complete streets, CSO
separation, and burying utilities. (11 votes)

Conduct a public education campaign, which includes: (7 votes)

a.

b.

A two-way education event to learn from the experiences of people that fled
Hurricane Maria and now live in Holyoke and

Creating a neighborhood level marketing engagement and training program.

Develop a tree management, maintenance, and planting program with appropriate
species (6 votes)

Iy ]
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3.3 Workshop Participants

Thank you to the community representatives that participated in the process, including:

Department/Organization

Whitney | Anderson Holyoke Public Schools
Brian Beauregard Holyoke Gas & Electric
Barbara | Bow OPED
Rory Casey Mayor’s Office
Dave Conti Holyoke Water Works
Damian Cote Building Department
Chris Erchull Law Department
Navae Fenwick Rodriguez Council on Aging / Geriatric Authority
Brian Fitzgerald Board of Health
Jamara Healy Housing Authority
Kevin Lagimondu Building Department
Jim Lavelle Holyoke Gas & Electric
Matthew | Mainville Housing Authority
Marcos Marrero Planning and Economic Development / Planning Board
Chuck Martelll Holyoke Gas & Electric
Todd McGee City Council
Michael | McManus Public Works
James Neiswanger Police Department
John Pond Fire Department
Steven Riffenberg Emergency Management/Auxilliary Police/LEPC
Anja Ryan Conservation Commissions
Terry Shepard Parks and Recreation
Emily Slotnik PVPC
Andrew | Smith Conservation and Sustainability
Anthony | Soto School Department
Maureen | Tisdell Parks and Recreation
Lisa Wray Holyoke Mall
Alicia Zoeller Community Development
Jon Zwirko Holyoke Gas & Electric
Betty En Lace de Familias
Felix Nuestras Raices
Holyoke Community College

Note: *indicates attendance at the CRB Workshops. Others were invited to the meetings.
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. Appendices

Appendix A: Base Map(s)
Appendix B: Participatory Mapping Maps

Appendix C: Climate projections provided by the Executive Office of Energy and
Environmental Affairs

Appendix D: Holyoke MVP Risk Matrix

Appendix E: Notes from the MVP Workshops

Appendix F: Holyoke MVP Meeting Materials
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Appendix A: Base Maps and Participatory Mapping Maps
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Municipal Vulnerability Preparedness Program
City of Holyoke, MA, MA
Impervious Surfaces and Vulnerable Populations

0

1,400

1 inch = 1,400 feet

2,800 4,200

5,600

I TN cet

C
S

_ ) / : .
Y s by cad
*, (4
B 3 ownitown noilyoke 9.4
2 s
\, $E
S,
R %,
mcwhan| " . i 5
| Y ‘ U ON\S
", ~ ' |
| ’ "’ ‘“:.ka
"‘l' L/ o e < b \\/ ‘.'
V' - ‘.t' :
~' -
% p
9, 3
"’,, ; g N AT
"l’ . - P €3 N
Yo, ok - RS
.’,~'
l~" ' - . 'h
. .’l 4 3 “ %
141 202 :,." < 4
l." -
.l'."
.Wm, - A\
A ".‘I. € y
116 ., L e
141 LY B3 e
Y Lt - Q v
%, rr L = ‘4 U
"‘ SRS 5
'é‘ '—s. '~ [3) FAoa o ‘;’
A 202 3 K T TN :
4‘ NS 188
1 3 ) 14
= S - 8"
H AN O
| b ~
- - q.‘-_"
‘= rChy /2 5
‘= 4 L S <4
202 ] . =
- - "'
t W
[] e
5k é
g =1 -
1P
i :
; ] 5
5 .
s |
y
' -
& ¥
$
s
o
‘ 's‘
‘ N
“’
R4
s
\)
5 &
, o\" .
o :
0 t
¢ ,
- a
‘\0 EREE ]
° \2
o“
s
[— 1\ “
39 1/ o
m— “0
W o\‘o /.~.
M s
")
&
‘0 A
0
‘ &
N
4
& .
&
p s
o \
s SN
¢ N
.“ & =) / 5
: . “ 3 3 ~ - it *- : P " /
. TETTTG -t — r‘,.* : . ¢ 02 _
N o S, et iy -
TRRY SR TARAE 2 3 A
: - e = ! . ;
. N PR 1 of N e . an . 59
SIN - . . o X oh Pl P - ?
. E, ~ 3 . - i,
SN X ¥R, e ‘,J N R4 141
‘." . i R~ 2 ‘ 5 AQ |' N »r., -’ i:q- et A i. :
M (v & >l ~e - t ¥ \
. 1 AN R i
Legend PR A e X o 3 i
) . . g L/ $
- /) . - - . L - !
. K * S s 'a-"".'; :\ - ; ‘ 2y ’
Open Space Outline: Non-Protected i LS, e ~ . ) ]
1S . 2d o ooat AN 7 e - . [ 7 w
rl_—l Open Space Outline: Protected R e BN CEE] CE- X ;:'\ R < %
RN e AR AT T W )
T L) < - . 9 - .,
Buildings . 4 A Y - = « .
ﬁ [ Y B £ La V) B A\e D ‘;4
= ‘a . g - P N
|_'__, Waterbodies LT LI ] o -
¢ | e
I_ i Town Boundary N VR L ',;’ 7 -
“xr 1 - R % i
Impervious Surface M = s S, S ? oz S Y
e ¥ =0 A Ty
. - J'. R s 73 S - o . “ &
Ly AN nol= 3 - Y - ! - )
pm 2 W¥] o ." - ._-l_"'_“-‘ B 3
LG .;—-.s—---“_' e
o 1\ s-.—-l‘_“_“-‘ - .
(o7 o .. ¢
s - ;)2
v
MassDOT Roads B 2
-l
Road Type ;
=== [imited Access Highway ' L b
. . o J— } 47
=== Multi-lane Hwy, not limited access 9 Ry e 4
» = A Of < a v
=== QOther Numbered Highway 5 D - TN
' Pl s W A :
= Major Road, Collector ' Al e
Minor Road, Arterial G " - . Bt o
e S ~r g = ¢ g
an——r . N R ke - <
Ramp s i Yooqu © SO
- & ¥ f C
R S 3% - N '
—_———=== Tunnel ) . N f!. . ,"’ ] 4 ’ p [ .&‘
.. 2 }. P ,\\ - @] fp’ f ~,p;, ’ .?L - JL
=====: Tunnel (Limited Access Hwy) i e RE S ‘ b AN ~
] ) p .. P - i ~ |
. -~ 3 b o 5; -
=====: Tynnel (Multi-lane Hwy) - e T - ‘ ) Ny 141,
Bt T .- B ; / 8 r At O
wla Y' < N b &/‘F #
===== Tunnel (Other Numbered Hwy) = RIS SRl S <, - -
——— Railroad g X y 4 ; e
- 7@7 , ~ 4 B
Environmental Justice 2010 Populations - R A . :
=3 ;i : &k
EJ Criteria, by Block Group :
Minority =
Income '
English isolation :
- Minority and Income
202
- Minority and English isolation il
. . . (: = ((‘/ p < K3
Income and English isolation : 5 by GNP =
A f Eu( ,:'#r‘ E,‘r o
. . . . . ey Fre-crgr i OF =
- Minority, Income and English isolation 1 T an
pre tlied WET o fp e
7 4 an B
L : 1 et ;
I ) 4 .'; :L[ o = L
;_ e e | e
0 : ZiTC T o
[ 4 [fe AR TRk |
n _ . o ErIn j£g<‘\- 1{1_'\9 e Jis
}{A 5 . i
il ol
. ‘ o
J " <
o
-
== o
j I -
1 Wy
L W 5
X - %
-y o
) T - X
; 1. £
n (2
U : 7 "
b A ¢ Eq',‘r r
j [P ¢ 7N ’/' ,; “J;;( :"
RIS LS Ml " ;
’!‘ RN 4 14 ) .{
17 g 0 -
.
5
i D
i
[
) 5
o
) A
P :
: >
' ' 5 <
WE
= o ] N ¢

Document Path: C:\Projects\Holyoke\Holyoke_Resilience_Vulnerable_Factors.mxd PescatoreEC 4/27/2018

? ~
Ay - -
B ;
T ¥
S s ﬁ‘
: a7k ||
LY :
\ P
. -
N T
. s g
pe
N »y
) » 8
B w" v
"
N
-
—
/
>
: ¥
!
/ T x
ok,
o é? v
/g ‘4 C,:‘
ot S T
i l-
T §//=
&
/L |
[ )%y 3 3
r"i’ /‘« ~
= ) <
"v/\ ’ r
. * Ya
V"\\
Ay
y \d
. o *
Sy P - %
- &
B -
N [ (4
f Lo
» ‘,}_; . n <
& % N o
r (> " >
o »y- L7 “ N e e~
& s & . Lo
‘ 7 g ; s \
: w 5
7 R
i
D
I’ ”’\ o wh
ANy - 1
’;of & - ’
' # Al s -
(4 » \ > sy
o~ =
- i v B
. L e - g 2 -
, FREY C > v Y
e E <
177 * 5,.
A - = Y v
- { ® P — L g
& } K w1 -
HFi
- ]
1 w
. o=
. - Ks
. " ade iy
3 i
K N v 44
} "/ %
/
//;- :
~ / ] — e / / v
r : L) TR
o y 3
. ~. wo ot ';6 "
. Y4 r] - ¥ - b » ‘1(‘
J Y 4 .
| ] j( 2,\ : e [t 4 . [
I'd a. ol 7 -
L & { z R paf ol : iy (A
. . .
3'-.— i . N 4
L] . ‘M.{ [ N “" )
& - -
- [ Y & vy
- e ‘_ LS S -
PP T r‘ ¥ - .
- P"‘&‘ e 7 /-
- Ca tJ Ear '-" i
3 ¥ 2
g W . %59 ¢
v v q
-e az
e d "'$:" L R }:’.—
. . .
el T DEEE- 0 K : Y
[ S
s __/.11-, M : . ¢+ J
: Loy o L - -
N . » =iy {2 . .
oy F; < HN o Ty A
p FO 3 i
o SEILY LT 5 FPY Lot -
- ? T3 g .
. - e Lkl
: Y (I ! R
-y o r H N r e 2
& T L IER S : ey
“ -': b= <, !"'a‘ o
' p N ' d - O
- A 4Y « @ - Wae e
3 P o
3 o S AT At ]l N ‘
A ‘. : vt
1y 44 HS k [ S » .
e e S e ‘ CANY [ £
1 d.. - R ) v,‘ |‘ -y 1Y 7, ’g,
R NE 3 PY .-' . -l“ )
! . )
- “ L3 - - = '-“‘ l.. .- ':“‘ ]
= o ' ] 1
‘ b i,’ -t 4'. P v \ E |,. "i‘ 2,
GRoe - c - g
A d ° DR S TS E el ;
i ol “ [N XN - e
‘ . - - £ 19 ~—\c 1 _:‘: ,‘ . .v
= /R A A
[ N
. ‘ % . 4t -. .
%
/ N
< - "y
! "o’- = s -!;
. « \ N H ' v . -
B c_“ < A ‘t'
S R A “"" A Y % * o (N
> Y 2% Ty & o _ >
. - T = . =
W LK I T B ‘
G - .
X%l .. Eh 2 )
’% z. ‘:3. Y& YA
P ) A .
&’ .'- : 3
50 - £9 %
5 \
b ¥ 5 3
v
t';y £
[ 2
» 1]
N "%
~ See,)
3 202
7
(,o
.l
_
A
0p. 0 B
0
£t ol
141 : 5
¥
_ 5 < \NF
116 NN
(3 .} gt ©
AN - 4
\J . . . o *
116 - ; N
K.
<l Ca
NN
: *
3 “‘
.l . ¢ NG
/ B . /o%
4 4 .
N -
AT &
-
> _‘f\“-
: 'Y
Ly .
rE
L
o #
&*
141 [ 9
‘l
¥ ”
2
6.5 — . SN
?, & o
- g 141 39 1A . POl < ',




-

141

116

116,




§ o
et 4
H

o
.'.

Sk~
‘.

e
e
‘.
g wgew
&
' -
-
e
L5










Appendix B: Pre-Workshop Survey Questions and Results

Holyoke Municipal Vulnerability Preparedness program
Pre-Workshop Survey: April/May 2018

Thank you in advance for your involvement in the two-part Community Resilience Building Workshop series for Holyoke’s Municipal
Vulnerability Preparedness (MVP) planning process and our upcoming Community Resilience Building workshops on May 2 and May 3,
2018.

We are excited to work with you to identify and prioritize actions to improve Holyoke's resilience to climate change. These actions will aim
to reduce impacts from climate-related hazards to infrastructural, societal, and environmental components to our community - today, and
in the future.

We are asking participants to complete this brief survey, which focuses on how the community currently perceives, assesses, and acts to
reduce risks. This will help us understand your concerns and priorities to make the most of our workshops.

We look forward to your feedback!
- Andrew Smith, Conservation & Sustainability Director, City of Holyoke

- Lauren Miller, MVP Trained Facilitator / Consultant, CDM Smith

1. Enter your Name and Organization.
i

0 of




>I<2. Which of the following observed climate change impacts have already impacted your

department / organization? Select all that apply.

Increased frequency and magnitude of rain storms
Increased frequency and magnitude of ice and snow storms
Changes in precipitation patterns

Increased seasonal / annual temperatures

Temperature swings

High wind events (including hurricanes, nor’easters, etc.)

[ A R (e R R

Other (please specify)

=]
=]
o]

3. What climate-related hazards is your department / organization most concerned about experiencing?

-

Flooding

Drought

Power grid strain and/or outages
Wildfire

Heat waves

Vector-borne diseases

Changes in growing season
Decrease in snow cover

Exacerbated respiratory conditions (i.e. asthma, allergies)

[ A A A R N R .2

Other (please specify)



[« | i

4. From your department or organization’s opinion, which of the following is Holyoke most
vulnerable to as the result of climate change? (Example climate change impacts are: Increased
frequency and magnitude of rain, snow, or ice storms, Changes in precipitation patterns, Increased
seasonal/annual temperatures, Temperature swings, Drought, High wind events)

Please rank based on order of vulnerability.
1 = Most vulnerable 8 = Least vulnerable.

| -]

Compromises to transportation infrastructure (roads, rail, bridges, trails, etc.)

| |

Availability of utilities (water, wastewater, energy, communications, etc.)

| -]

Access to critical facilities (schools, libraries, emergency shelters, medical facilities, etc.)

| -]

Human injury, illness, or loss of life



| -]

Business interruptions (closures, economic losses, etc.)

| -l

Ability to maintain order and/or provide public amenities

| -]

Damage, contamination, or loss of ecosystems and natural resources (forests, wetlands, waterways, etc.)

| -]

Damage or loss of cultural resources (i.e. museums, historic properties, etc.)

| -]

Government closures and interruptions

| -]

School closures and interruptions



>I<5. In your opinion, how prepared is your department / organization to address climate change

vulnerabilities?

Not Prepared: We expect Prepared: We have plans,
operations would be tools, and resources in place to
significantly impacted by be resilient to climate change
climate-related hazards. hazards.
. . . r* .



>|<6. Please rank the importance of each statement to your department / organization to help us

determine our collective priorities for reducing climate change vulnerabilities and work towards a
more resilient Melrose.

Not Very
Very Important ~ Somewhat Important Neutral Important Not Important

-

Protecting and reducing damage to utilities

i
i’
) S
°]- >
)

N
N
N

Strengthening emergency services (e.g. police, fire,
ambulance)

]
]
7
7
7

-
N

T
O D
O D
O D

Preventing new or further development in hazard areas

N
N

T
T
T
T
T

Protecting historical and cultural landmarks

-

-

-

-

-
)}



7. If you have additional comments you would like to share prior to the workshop, please provide
them here.

B
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Holyoke Municipal VVulnerability Preparedness program

Pre-Workshop Survey Results



2. Which of the following observed climate change impacts have already impacted your department /

organization? Select all that apply.
Increased frequency and magnitude of rain storms

Increased frequency and magnitude of ice and
snow storms

Changes in precipitation patterns

Increased seasonal / annual temperatures

Temperature swings

High wind events (hurricanes, nor’easters)

Other (please specify)

0% 10% 20% 30% 40%  50% 60%  70% 80% 90% 100%

Other response: “Hurricane Maria evacuees from Puerto Rico. Expected and observed drought conditions in the west and midwest along with
projected increases in precipitation in New England has us planning for more food production as an opportunity.



3. What climate-related hazards is your department / organization most concerned about
experiencing?

Flooding

Drought

Power grid strain and/or outages

Wildfire

Heat waves

Vector-borne diseases

Changes in growing season

Decrease in snow cover

Exacerbated respiratory conditions (i.e.
asthma, allergies)

Other (please specify)

o

% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100% 10

Other response: “Making difficult decisions about which parts of the region to abandon and which parts of the region to protect.”



4. Which of the following is Holyoke most vulnerable to as the result of climate change?

Compromises to transportation infrastructure (roads, rail, 5
bridges, trails, etc.)

Availability of utilities (water, wastewater, energy,
communications, etc.)

o
>

\l

Access to critical facilities (schools, libraries, emergency 58
shelters, medical facilities, etc.) '

»
oo

Human injury, illness, or loss of life

Business interruptions (closures, economic losses, etc.) 5

Ability to maintain order and/or provide public
amenities

Damage, contamination, or loss of ecosystems and natural 5.4
resources (forests, wetlands, waterways, etc.) '
Damage or loss of cultural resources (i.e. museums,
historic properties, etc.)

~

o
~

Government closures and interruptions

o
[N

School closures and interruptions

=]
-
2
[o%]
e
o
(s
=]

11

10



5. In your opinion, how prepared is your department / organization to address climate change
vulnerabilities?

45%
A40%
35%
30%
25%
20%
15%
10%

5%

N

0% . o = A‘\/\/ AN ) ¢
NOT PREPARED: PREPARED:

We expect operations We have plans,
would be significantly tools, and resources
impacted by climate in place to be

change hazards resilient to climate

12



6. Please rank the importance of each statement to your department / organization to help us

determine our collective priorities for reducing climate change vulnerabilities and work towards a

more resilient Holyoke.

Protecting critical facilities (e.g. transportation
networks, hospitals, fire stations, etc.)

Protecting and reducing damage to utilities

Protecting neighborhoods: both property and
social fabric

Strengthening emergency services (e.g. police,
fire, ambulance)

Promoting cooperation among public agencies,
citizens, non-profits, and businesses

Preventing new or further development in hazard
areas

Enhancing the function of natural features (e.g.
streams, wetlands, etc.)

Protecting historical and cultural landmarks

Preserving natural ecosystems and biodiversity

. Very Important

. Somewhat Important

=}

%% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

13

o Neutral . Not Very Important . Not Important



7. If you have additional comments you would like to share prior to the workshop, please provide
them here.

“Holyoke is likely one of the most resiliently built Cities in america given it's access to water, location away from the coast and dense development.
There are opportunities for us in a world with an altered climate that will wreck even more disruptions to other cities.”

14



Appendix C: Climate projections provided by the Executive
Office of Energy and Environmental Affairs

MASSACHUSETTS CLIMATE CHANGE PROJECTIONS

Researchers from the Northeast Climate Science Center at the University of Massachusetts
Amherst developed downscaled projections for changes in temperature, precipitation, and sea
level rise for the Commonwealth of Massachusetts. The Executive Office of Energy and
Environmental Affairs has provided support for these projections to enable municipalities,
industry, organizations, state government and others to utilize a standard, peer-reviewed set of
climate change projections that show how the climate is likely to change in Massachusetts
through the end of this century.

Temperature and Precipitation Projections

The temperature and precipitation climate change projections are based on simulations from
the latest generation of climate models! from the International Panel on Climate Change and
scenarios of future greenhouse gas emissions.?2 The models were carefully selected from a
larger ensemble of climate models based on their ability to provide reliable climate information
for the Northeast U.S., while maintaining diversity in future projections that capture some of
the inherent uncertainty in modeling climate variables like precipitation. The medium (RCP 4.5)
and high (RCP 8.5) emission scenarios were chosen for possible pathways of future greenhouse
gas emissions. A moderate scenario of future greenhouse gas emissions assumes a peak around
mid-century, which then declines rapidly over the second half of the century, while the highest
scenario assumes the continuance of the current emissions trajectory.

Fourteen climate models have been run with 2 emission scenarios each, which lead to 28
projections. The values cited in the tables below are based on the 10-90™" percentiles across the
28 projections, so they bracket the most likely scenarios. For simplicity, we use the terms
“...expected to...,” and “...will be...,” but recognize that these are estimates based on model
scenarios and are not predictive forecasts. The statewide projections comprising county- and
basin-level information are derived by statistically downscaling the climate model results.® They
represent the best estimates that we can currently provide for a range of anticipated changes in
greenhouse gases. Note that precipitation projections are generally more uncertain than
temperature.

These latest generation of climate models are included in the Coupled Model Intercomparison Project Phase 5
(CMIPS5), which formed the basis of projections summarized in the IPCC Fifth Assessment Report (2013).

2 Future greenhouse gas emissions scenarios are typically expressed as “Representative Concentration Pathways”
(RCPs). They indicate emissions trajectories that would lead to certain levels of radiative forcing by 2100, relative
to the pre-industrial state of the atmosphere; RCP4.5 equates to +4.5W m, and RCP 8.5 would be +8.5W m™2. In
effect, they represent different pathways that society may or may not follow, to reduce emissions through climate
change mitigation measures.

3 The Local Constructed Analogs (LOCA) method (Pierce et al., 2014) was used for the statistical downscaling of the
statewide projections.



The downscaled temperature and precipitation projections for the Commonwealth are
provided at three geographic scales (Table 1) for annual and seasonal temporal scales (Table 2),
and can be accessed through the Massachusetts Climate Change Clearinghouse website
(www.massclimatechange.org). The statewide projections are included in this guidebook, but

temperature and precipitation projections at each of the Commonwealth’s major basins are
accessible on the website and as a supplemental PDF to this guide.

These climate projections are provided to help municipal officials, state agency staff, land
managers, and others to identify future hazards related to, or exacerbated by changing climatic
conditions. For the Municipal Vulnerability Preparedness (MVP) program participants, we
recommend using climate projections downscaled to the major basin scale (Table 1) as there
are regional differences across several climate indicators (Table 3). These projections can help
MVP communities to think through how future hazards in their community may change, given
projected changes in temperature and precipitation.

Regardless of geographic scale, rising temperatures, changing precipitation, and extreme
weather will continue to affect the people and resources of the Commonwealth throughout the
21 century. A first step in becoming more climate-resilient is to identify the climate changes
your community will be exposed to, the impacts and risks to critical assets, functions,
vulnerable populations arising from these changes, the underlying sensitivities to these types of
changes, and the background stressors that may exacerbate overall vulnerability.

Table 1: Geographic scales available for use for Massachusetts temperature and precipitation projections

Geographic Scale Definition
Statewide Massachusetts
County Barnstable, Berkshire, Bristol, Dukes, Essex, Franklin, Hampden, Middlesex,
Nantucket, Norfolk, Plymouth, Suffolk, Worcester
Major basins* Blackstone, Boston Harbor, Buzzards Bay, Cape Cod, Charles, Chicopee,

Connecticut, Deerfield, Farmington, French, Housatonic, Hudson, Ipswich,
Merrimack, Millers, Narragansett Bay & Mt. Hope Bay, Nashua, North Coastal,
Parker, Quinebaug, Shawsheen, South Coastal, Sudbury-Assabet-Concord (SuAsCo),
Taunton, Ten Mile, Westfield, and Islands (presented here as Martha’s Vineyard
basin and Nantucket basin)

Table 2: Definition of seasons as applied to temporal scales used for temperature and precipitation projections

Season Definition
Winter December-February
Spring March-May
Summer June-August
Fall September-November

4 Many municipalities fall within more than one basin, so it is advised to use the climate projections for the basin
that contains the majority of the land area of the municipality.



Table 3: List and definitions of projected temperature indicators

Cllrrnate Climate Indicator Definition
Variable
Average annual or seasonal temperature expressed in degrees
Average temperature Fahrenheit (°F).
. Maximum annual or seasonal temperature expressed in degrees
Maximum temperature .
Fahrenheit (°F).
L Minimum annual or seasonal temperature expressed in degrees
Minimum temperature .
Fahrenheit (°F).
Days with Tmax > 90 °F | Number of days when daily maximum temperature exceeds 90°F.
Days with Tmax > 95 °F | Number of days when daily maximum temperature exceeds 95°F.
Days with Tmax > 100 °F | Number of days when daily maximum temperature exceeds 100°F.
Days with Tmin <32 °F | Number of days when daily minimum temperature is below 32 °F.
Days with Tmin <0 °F Number of days when daily minimum temperature is below 0 °F.
Heating degree-days (HDD) are a measure of how much and for
how long outside air temperature was lower than a specific base
temperature. HDD are the difference between the average daily
Heating degree-days temperature and 65°F. For example, if the mean temperature is
(base 65 °F) 30°F, we subtract the mean from 65 and the result is 30 heating
degree-days for that day. HDD serves as a proxy that captures
Temperature energy consumption required to heat buildings, and is used in

utility planning and building design.®

Cooling degree-days
(base 65 °F)

Cooling degree days (CDD) are a measure of how much and for
how long outside air temperature was higher than a specific base
temperature. CDD are the difference between the average daily
temperature and 65°F. For example, if the temperature mean is
90°F, we subtract 65 from the mean and the result is 25 cooling
degree-days for that day. CDD serves as a proxy that captures
energy consumption required to cool buildings, and is used in
utility planning and building design. ®

Growing degree-days
(base 50 °F)

Growing degree days (GDD) are a measure of heat accumulation
that can be correlated to express crop maturity (plant
development). GDD is computed by subtracting a base
temperature of 50°F from the average of the maximum and
minimum temperatures for the day. Minimum temperatures less
than 50°F are set to 50, and maximum temperatures greater than
86°F are set to 86. These substitutions indicate that no appreciable
growth is detected with temperatures lower than 50° or greater
than 86°.7

5 For seasonal or annual projections, HDD are summed for the period of interest. For example, for winter HDD, one

would sum the HDD for December 1 through February 28. Degree-days are not the equivalent of calendar days and

thus why it is possible to have more than 365 degree-days.
8 For seasonal or annual projections, CDD are summed for the period of interest. For example, for summer CDD,
one would sum the CDD for June 1 through August 31. Degree-days are not the equivalent of calendar days and
thus why it is possible to have more than 365 degree-days.
7 Definition adapted from National Weather Service. Degree-days are not the equivalent of calendar days and thus
why it is possible to have more than 365 degree-days.




Table 4: List and definitions of projected precipitation indicators

Climate

. Climate Indicator Definition
Variable

Total annual or seasonal precipitation expressed in
inches.

Extreme precipitation events measured in days with
precipitation eclipsing one inch.

Extreme precipitation events measured in days with
precipitation eclipsing two inches.

Extreme precipitation events measured in days with
precipitation eclipsing four inches.

For a given period, the largest number of
Consecutive dry days consecutive days with precipitation less than 1 mm
(0.039 inches).

Total precipitation

Days with precipitation >1 inch

. ot o
Precipitation Days with precipitation > 2 inch

Days with precipitation > 4 inch

Impacts from Increasing Temperatures

Warmer temperatures and extended heat waves could have very significant impacts on public
health in our state, as well as the health of plants, animals and ecosystems like forests and
wetlands. Rising temperatures will also affect important economic sectors like agriculture and
tourism, and infrastructure like the electrical grid.

Annual air temperatures in the Northeast have been warming at an average rate of 0.5°F
(nearly 0.26°C) per decade since 1970. Winter temperatures have been rising at a faster rate of
0.9°F8 per decade on average. Even what seems like a very small rise in average temperatures
can cause major changes in other factors, such as the relative proportion of precipitation that
falls as rain or snow.

In Massachusetts, temperatures are projected to increase significantly over the next century.
Winter average temperatures are likely to increase more than those in summer, with major
impacts on everything from winter recreation to increased pests and challenges to harvesting
for the forestry industry.

Beyond this general warming trend, Massachusetts will experience an increasing number of
days with extreme heat in the future (Table 3). Generally, extreme heat is considered to be

over 90 degrees F, because at temperatures above that threshold, heat-related illnesses and
mortality show a marked increase.

Extreme heat can be especially damaging in urban areas, where there is often a concentration
of vulnerable populations, and where more impervious surfaces such as streets and parking lots

8 NOAA National Centers for Environmental information, Climate at a Glance: U.S. Time Series, Average
Temperature, published December 2017, retrieved on December 21, 2017 from http://www.ncdc.noaa.gov/cag/




and less vegetation cause a “heat island” effect that makes them hotter compared to
neighboring rural areas.

Urban residents in Massachusetts — especially those who are very young, ill, or elderly, and
those who live in older buildings without air conditioning — will face greater risks of serious
heat-related illnesses when extreme heat becomes more common. Extreme heat and dry
conditions or drought could also be detrimental to crop production, harvest and livestock.

While warmer winters may reduce burdens on energy systems, more heat in the summer may
put larger demands on aging systems, creating the potential for power outages. The number of
cooling degree days is expected to increase significantly by the end of the century adding to this
strain. In addition, heat can directly stress transmission lines, substations, train tracks, roads
and bridges, and other critical infrastructure.

Impacts from Changing Precipitation Conditions

Rainfall is expected to increase in spring and winter months in particular in Massachusetts, with
increasing consecutive dry days in summer and fall. More total rainfall can have an impact on
the frequency of minor but disruptive flooding events, especially in areas where storm water
infrastructure has not been adequately sized to accommodate higher levels. Increased total
rainfall will also affect agriculture, forestry and natural ecosystems.

More intense downpours often lead to inland flooding as soils become saturated and stop
absorbing more water, river flows rise, and the capacity of urban storm water systems is
exceeded. Flooding may occur as a result of heavy rainfall, snowmelt, or coastal flooding
associated with high wind and wave action, but precipitation is the strongest driver of flooding
in Massachusetts. Winter flooding is also common in the state, particularly when the ground is
frozen. The Commonwealth experienced 22 flood-related disaster declarations from 1954 to
2017 with many of these falling in winter or early spring, or during recent hurricanes.

The climate projections suggest that the frequency of high-intensity rainfall events will trend
upward. Overall, it is anticipated that the severity of flood-inducing weather events and storms
will increase, with events that produce sufficient precipitation to present a risk of flooding likely
increasing. A single intense downpour can cause flooding and widespread damage to property
and critical infrastructure. The coast will experience the greatest increase in high-intensity
rainfall days, but some level of increase will occur in every area of Massachusetts.

Intense rainfall in urbanized areas can cause pollutants on roads and parking lots to get washed
into nearby rivers and lakes, reducing habitat quality. As rainfall and snowfall patterns change,
certain habitats and species that have specific physiological requirements may be affected.



Climate projections for Massachusetts indicate that in future decades, winter precipitation
could increase, but by the end of the century most of this precipitation is likely to fall as rain
instead of snow due to warmer winters. There are many human and environmental impacts
that could result from this change including reduced snow cover for winter recreation and
tourism, less spring snow melt to replenish aquifers, higher levels of winter runoff, and lower
spring river flows for aquatic ecosystems.

A small projected decrease in average summer precipitation in Massachusetts could combine
with higher temperatures to increase the frequency of episodic droughts, like the one
experienced across the Commonwealth in the summer of 2016.

Droughts will create challenges for local water supply by reducing surface water storage and
the recharge of groundwater supplies, including private wells. More frequent droughts could
also exacerbate the impacts of flood events by damaging vegetation that could otherwise help
mitigate flooding impacts. Droughts may also weaken tree root systems, making them more
susceptible to toppling during high wind events.



Table 5: Statewide projected changes of temperature and precipitation variables by the middle and end of the

century, based on climate models and the medium and high pathways of future greenhouse gas emissions.

Projected changes for each climate indicator are given as a 30-year mean relative to the 1971-2000 baseline,

centered on the 2050s (2040-2069) and the 2090s (2080-2099).° The values cited are the range of the most likely

scenarios (10-90th percentile).

Observed Mid-Century End of Century
) . Value
Climate Indicator
1971-2000 Projected and Percent Change in Projected and Percent Change in
Average 2050s (2040-2069) 2090s (2080-2099)
. Increase by 2.8 to 6.2 °F Increase by 3.8 to 10.8 °F
Annual 47.6°F Increase by 6 to 13 % Increase by 8 to 23 %
) o Increase by 2.9to 7.4 °F Increase by 4.1 to 10.6 °F
W .6 °F
inter 266 Increase by 11 to 28 % Increase by 15 to 40 %
Average Sorin 45.4°F Increase by 2.5 t0 5.5 °F Increase by 3.2 t0 9.3 °F
Temperature pring ’ Increase by 6 to 12 % Increase by 7 to 20 %
Increase by 2.8 to 6.7 °F Increase by 3.7 to 12.2 °F
7.9 °F
Summer 679 Increase by 4 to 10 % Increase by 6 to 18 %
Fall 50 °F Increase by 3.6 to 6.6 °F Increase by 3.9 to 11.5 °F
Increase by 7 to 13 % Increase by 8 to 23 %
Increase by 2.6 to 6.1 °F Increase by 3.4 to 10.7 °F
A I .0°F
nnua 280 Increase by 4 to 11 % Increase by 6 to 18 %
. o Increase by 2.5 to 6.8 °F Increase by 3.5 to 9.6 °F
Winter 36.2°F Increase by 7 to 19 % Increase by 10 to 27 %
Maximum Sorin 56.1 °F Increase by 2.3t0 5.4 °F Increase by 3.1t0 9.4 °F
Temperature pring ) Increase by 4 to 10 % Increase by 6 to 17 %
. Increase by 2.6 to 6.7 °F Increase by 3.6 to 12.5 °F
Summer 78.9°F Increase by 3to 8 % Increase by 4 to 16 %
Fall 60.6 °F Increase by 3.4 to0 6.8 °F Increase by 3.8 to 11.9 °F
’ Increase by 6 to 11 % Increase by 6 to 20 %
o Increase 3.2 to 6.4 °F Increase by 4.1 to 10.9°F
Annual 37.1°F Increase by 9to 17 % Increase by 11 to 29 %
) o Increase by 3.3t0 8.0 °F Increase by 4.6 to 11.4 °F
W 7.1°F
inter 171 Increase by 19to 47 % Increase by 27 to 66 %
Minimum
Sorin 34.6°F Increase by 2.6 to 5.9 °F Increase by 3.3t09.2 °F
Temperature pring ’ Increase by 8 to 17 % Increase by 9 to 26 %
Increase by 3 to 6.9 °F Increase by 3.9 to 12 °F
.8 °F
summer 268 Increase by 5to 12 % Increase by 7 to 21 %
Fall 394 °F Increase by 3.5 to 6.5 °F Increase by 4.0 to 11.4 °F

Increase by 9 to 16 %

Increase by 10 to 29 %

A 20-yr mean is used for the 2090s because the climate models end at 2100.




Table 5 Continued

Observed Mid-Century End of Century
Value
Climate Indicator
1971-2000 Projected and Percent Change in Projected and Percent Change in
Average 2050s (2040-2069) 2090s (2080-2099)
Annual 5 days Increase by 7 to 26 days Increase by 11 to 64 days
Days with Winter 0 days No change No change
Tmax > 90°F | Spring < 1day®® Increase by 0 to 1 days Increase by 0 to 4 days
Summer 4 days Increase by 6 to 22 days Increase by 9 to 52 days
Fall <1 day9 Increase by 0 to 3 days Increase by 1 to 9 days
Annual <1 day9 Increase by 2 to 11 days Increase by 3 to 35 days
Days with Winter 0 days No change No change
Tmax > 95°F | Spring <1 day9 No change ::E:Z::Z Ez D ey
Summer <1 day9 Increase by 2 to 10 days Increase by 3 to 32 days
Fall <1 day9 Increase by 0 to 1 day Increase by 0 to 3 days
Annual <1 day9 Increase by 0 to 3 days Increase by 0 to 13 days
Days with Winter 0 days No change No change
Tmax > 100°F | Spring 0 days No change No change
Summer <1 day9 Increase by 0 to 3 days Increase by 0 to 12 days
Fall 0 days No change Increase by 0 to 1 day
Annual 146 days Decrease by 19 to 40 days Decrease by 24 to 64 days
Days with Winter 82 days Decrease by 4 to 12 days Decrease by 6 to 25 days
Tmin <32°F | Spring 37 days Decrease by 6 to 15 days Decrease by 9 to 20 days
Summer <1 day9 No change No change
Fall 27 days Decrease by 8 to 13 days Decrease by 8 to 20 days
Annual 8 days Decrease by 4 to 6 days Decrease by 4 to 7 days
) Winter 8 days Decrease by 3 to 6 days Decrease by 4 to 6 days
_:,J:‘Y: :v:)t:; Spring <1 day9 No change No change
Summer 0 days No change No change
Fall < 1day® No change No change

10 Over the observed period, there were some years with at least 1 day with seasonal Tmax over (or Tmin under) a

certain threshold while in all the other years that threshold wasn’t crossed seasonally at all.




Table 5 Continued

Observed Mid-Century End of Century
. . Value
Climate Indicator
1971-2000 Projected and Percent Change in Projected and Percent Change in
Average 2050s (2040-2069) 2090s (2080-2099)
Annual 6839 Decrease by 773 to 1627 degree-days | Decrease by 1033 to 2533 degree-days
degree-days Decrease by 11 to 24 % Decrease by 15 to 37 %
Winter 3475 Decrease by 259 to 681 degree-days | Decrease by 376 to 973 degree-days
Heati degree-days Decrease by 7 to 20 % Decrease by 11 to 28 %
eating
. 1822 " .
Degree-Days | Spring Decrease by 213 to 468 degree-days Decreases by 283 to 727 degree-days
. degree-days Decrease by 12 t0 26 % Decrease by 16 to 40 %
(Base 65°F)
Summer 134 Decrease by 63 to 101 degree-days Decrease by 76 to 120 degree-days
degree-days Decrease by 47 to 76 % Decrease by 65 to 89 %
Fall 1407 Decrease by 282 to 469 degree-days Decrease by 289 to 752 degree-days
degree-days Decrease by 20to 33 % Decrease by 21 to 53 %
Annual 457 Increase by 261 to 689 degree-days Increase by 356 to 1417 degree-days
degree-days Increase by 57 to 151 % Increase by 78 to 310 %
. 0
Cooling Winter degree-days Increase by 0 to 5 degree-days Increase by 0 to 5 degree-days
oegretons | sping |, 7| e by 5o dogren s o b 15 o 10 e
(Base 65°F) g y i ° b °
Summer 397 Increase by 182 to 519 degree-days Increase by 260 to 1006 degree-days
degree-days Increase by 46 to 131 % Increase by 65 to 253 %
Fall 40 Increase by 40 to 139 degree-days Increase by 69 to 297 degree-days
degree-days Increase by 100 to 350 % Increase by 175 to 750 %
Annual 2344 Increase by 531 to 1210 degree-days | Increase by 702 to 2347 degree-days
degree-days Increase by 23 to 52 % Increase by 30 to 100 %
Winter 5 Increase by 1 to 13 degree-days Increase by 4 to 27 degree-days
. degree-days Increase by 21 to 260 % Increase by 74 to 563 %
Growing
Degree-Days | Spring 259 Increase by 88 to 226 degree-days Increase by 104 to 450 degree-days
. degree-days Increase by 34 to 87 % Increase by 40 to 174 %
(Base 50°F)
Summer 1644 Increase by 253 to 618 degree-days Increase by 342 to 1124 degree-days
degree-days Increase by 15 to 38 % Increase by 21 to 68 %
Fall 429 Increase by 172 to 394 degree-days | Increase by 216 to 745 degree-days

degree-days

Increase by 40 to 92 %

Increase by 50 to 174 %




Table 5 Continued

Observed Mid-Century End of Century
Value
Climate Indicator
1971-2000 Projected and Percent Change in 2050s Projected and Percent Change in 2090s
Average (2040-2069) (2080-2099)
Annual 7 days Increase by 1 to 3 days Increase by 1 to 4 days
Days with Winter 2 days Increase by 0 to 1 days Increase by 0 to 2 days
Precipitation
o P 1 Spring 2 days Increase by 0 to 1 days Increase by 0 to 1 days
ver
Summer 2 days Increase by 0 to 1 days Increase by 0 to 1 days
Fall 2 days Increase by 0 to 1 days Increase by 0 to 1 days
Annual 1 day Increase by 0 to 1 days Increase by 0 to 1 days
Days with Winter <1 day Increase by < 1 day*° Increase by < 1 day*°
Precipitation | Spring < 1day® Increase by < 1 day*° Increase by < 1 day?*°
Over 2” Summer | <1day® | Increase by <1 day® Increase by < 1 day®®
Fall <1 day® Increase by < 1 day'° Increase by < 1 day'°
Annual < 1day® Increase by < 1 day*° Increase by < 1 day*°
Days with Winter 0 days No change Increase by < 1 day®®
Precipitation | Spring 0 days Increase by < 1 day?*° Increase by < 1 day?*°
Over 4” Summer < 1day® Increase by < 1 day*° Increase by < 1 day*°
Fall <1 day® Increase by < 1 day*° Increase by < 1 day*°
Annual 47 inches Increase by 1 to 6 inches Increase by 1.2 to 7.3 inches
Increase by 2 to 13 % Increase by 3 to 16 %
Winter 11.2 inches | Increase by 0.1 to 2.4 inches Increase by 0.4 to 3.9 inches
Increase by 1 to 21 % Increase by 4 to 35 %
'I.'o.tal . Spring 12 inches Increase by 0.1 to 2 inches Increase by 0.4 to 2.7 inches
Precipitation Increase by 1to 17 % Increase by 3t0 22 %
Summer | 11.5inches | Decrease by 0.4 to Increase by 2 inches Decrease by 1.5 to Increase by 1.9 inches
Decrease by 3 % to Increase by 17 % Decrease by 13% to Increase by 16 %
Fall 12.2 inches | Decrease by 1.1to Increase by 1.4 inches | Decrease by 1.7 to Increase by 1.4 inches
Decrease by 9 to Increase by 12 % Decrease by 14 to Increase by 11 %
Annual 17 days Increase by 0 to 2 days Increase by 0 to 3 days
. Winter 11 days Decrease by 1 to Increase by 1 days Decrease by 1 to Increase by 2 days
Consecutive Sorin 11 davs
Dry Days pring Yy Decrease by 1 to Increase by 1 day Decrease by 1 to Increase by 1 day
Summer 12 days Decrease by 1 to Increase by 2 days Decrease by 1 to Increase by 3 days
Fall 12 days Increase by 0 to 3 days Increase by 0 to 3 days

11 Qver the observed period, there were some years with at least 1 day with seasonal precipitation over a certain
threshold while in all the other years that threshold wasn’t crossed seasonally at all.




CONNECTICUT BASIN

MUNICIPALITIES WITHIN CONNECTICUT BASIN:

Agawam, Amherst, Ashfield, Belchertown, Bernardston, Chesterfield, Chicopee, Conway,
Deerfield, East Longmeadow, Easthampton, Erving, Gill, Goshen, Granby, Greenfield, Hadley,
Hampden, Hatfield, Holyoke, Huntington, Leverett, Leyden, Longmeadow, Ludlow, Monson,
Montague, Montgomery, Northampton, Northfield, Pelham, Royalston, Shutesbury, South
Hadley, Southampton, Southwick, Springfield, Sunderland, Warwick, Wendell, West Springfield,
Westfield, Westhampton, Whately, Wilbraham, and Williamsburg
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Many municipalities fall within more than one basin, so it is advised to use the climate
projections for the basin that contains the majority of the land area of the municipality.



CONNECTICUT BASIN

Observed Mid-Century End of Century
Connecticut Basin | Baseline , , _ _ , , _
1971-2000 | Projected Change in | Projected Change | Projected Change in | Projected Change in
(°F) 2030s (°F) in 2050s (°F) 2070s (°F) 2090s (°F)
Annual 46.98 +2.18 to +4.46 | +3.00 to +6.43 | +3.57 to +9.00 +4.04 to +10.94
A Winter 25.01 +2.36 to +5.37 | +3.02 to +799 | +3.95 to +9.54 +4.18 to +10.83
verage -
Temperature Spring 45.35 +1.51 to +3.30 | +2.26 to +5.21 | +2.76 to +7.23 +3.11 to +8.81
Summer | 67.93 +2.19 to +4.54 | +3.05 to +7.24 | +3.44 to +10.52 | +3.91 to +12.94
Fall 49.24 +2.27 to +5.23 | +3.81 to +6.81 | +3.75 to +9.57 +4.21 to +11.69
Annual 58.45 +2.03 to +4.24 | +2.65 to +6.56 | +3.18 to +9.13 +3.63 to +11.03
. Winter | 3573 +1.96 to +4.66 | +2.61 to +7.11 | +3.19 to +8.53 | +3.43 to +9.63
Maximum Sorin
Temperature pring 57.16 +1.38 to +3.23 | +2.13 to +5.16 | +2.66 to +7.53 +3.17 to +8.99
Summer | 80,18 +1.89 to +4.67 | +2.75 to +7.45 | +3.25 to +10.93 | +3.76 to +13.41
Fall 60.8 +2.47 to +5.04 | +3.65 to +7.16 | +3.54 to +9.91 | +4.21 to +12.20
Annual 35.51 +2.38 to +4.81 | +3.35 to +6.64 | +3.93 to +8.89 +4.37 to +10.89
. Winter 14.8 +2.63 to +6.03 | +3.56 to +8.76 | +451 to +10.54 | +4.94 to +11.83
Minimum Sorin
Temperature pring 33.53 +1.62 to +3.63 | +2.38 to +5.64 | +2.96 to +7.07 +3.29 to +8.59
Summer | 5567 +2.34 to +4.62 | +3.21 to +7.33 | +3.63 to +10.13 | +4.07 to +12.49
Fall 37.68 +1.97 to +533 | +3.58 to +6.64 | +3.82 to +9.22 | +4.21 to +11.37

e The Connecticut basin is expected to experience increased average temperatures throughout
the 21% century. Maximum and minimum temperatures are also expected to increase
throughout the end of the century. These increased temperature trends are expected for annual
and seasonal projections.

e Seasonally, maximum summer and fall temperatures are expected to see the highest projected
increase throughout the 21 century.

o Summer mid-century increase of 2.8 °F to 7.5 °F (3-9% increase); end of century increase
of 3.8 °F to 13.4 °F (5-17% increase).

o Fall mid-century increase of 3.7°F to 7.2°F (6-12% increase); end of century increase by
and 4.2 °F to 12.2 °F (7-20% increase).

e Seasonally, minimum winter and fall temperatures are expected to see increases throughout the
21 century.

o Winter mid-century increase of 3.6 °F to 8.8 °F (24-59% increase); end of century
increase by 4.9 °F to 11.8 °F (33-80% increase).

o Fall mid-century of 3.6 °F to 6.6 °F (10-18% increase); end of century increase of 4.2°F to
11.4 °F (11-30% increase).




CONNECTICUT BASIN

Observed Mid-Century End of Century
Connecticut Basin | Baseline
1971-2000 | Projected Changein | Projected Change in Projected Change in Projected Change in
(Days) 2030s (Days) 2050s (Days) 2070s (Days) 2090s (Days)
Days with Annual 6.41 +6.36 to  +19.72 | +9.87 to +35.35 | +11.98 to +57.07 | +1450 to  +76.01
Maximum Winter 0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to  +0.00
Temperature | Spring 0.39 +0.14 to +0.91 +0.30 to +1.76 +0.37 to +3.31 +0.28 to +5.00
Over 90°F | summer | 5.73 +5.53 to +16.97 | +831 to +29.50 | 10.37 to +46.30 | +12.47 to  +60.30
Fall 0.29 +0.44 to +2.09 +0.51 to +4.58 +0.61 to +8.80 +1.02 to +11.94
Days with Annual 0.46 +1.74 to +7.34 | +277 to +16.31 | +3.55 to +32.96 | +456 to  +49.67
Maximum Winter 0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to +0.00 +0.00 to  +0.00
Temperature | Spring 0.00 +0.00 to +0.26 +0.02 to +0.49 +0.04 to +1.03 +0.03 to +1.93
Over 95°F Summer | 0.45 +1.71 to +6.53 | +2.54 to +14.84 | +3.05 to +28.97 | +4.16 to  +43.03
Fall 0.01 +0.06 to +0.63 +0.09 to +1.19 +0.13 to +3.23 +0.20 to +4.87
Days with Annual 0.00 +0.14 to +1.54 +0.22  to  +4.35 +041 to +11.64 | +0.38 to  +23.33
Maximum Winter 0.00 +0.00 to +0.00 | +0.00 to +0.00 | +0.00 to +0.00 | +0.00 to +0.00
Temperature | Spring 0.00 +0.00 to +0.03 +0.00 to +0.06 | +0.00 to +0.21 | +0.00 to +0.45
Over 100°F | summer | 0.00 +0.13 to +1.45 | +020 to +4.17 | +036 to +10.72 | +0.33 to  +21.46
Fall 0.00 +0.00 to +0.14 +0.00 to +0.37 +0.01 to +0.75 +0.00 to  +1.29

e Due to projected increases in average and maximum temperatures throughout the end of the
century, the Connecticut basin is also expected to experience an increase in days with daily
maximum temperatures over 90 °F, 95 °F, and 100 °F.

o Annually, the Connecticut basin is expected to see days with daily maximum
temperatures over 90 °F increase by 10 to 35 more days by mid-century, and 15 to 76
more days by the end of the century.

o Seasonally, summer is expected to see an increase of 8 to 30 more days with daily
maximums over 90 °F by mid-century.

o By end of century, the Connecticut basin is expected to have 12 to 60 more days.




CONNECTICUT BASIN

Observed Mid-Century End of Century
Connecticut Basin 13;?[?'2'330 Projected Change in | Projected Change in | Projected Change in Projected Change in
(Days) 2030s (Days) 2050s (Days) 2070s (Days) 2090s (Days)
Days with Annual 11.33 -401  to -7.02 -488 to -8.3 -542 to -876 | -5.53 to -9.57
Minimum Winter | 11 -3.84 to 682 |-467 to -796 |-511 to -852 |[-533 to -9.1
Temperature | Spring 0.38 -0.08 to -044 |-012 to -044 |-018 to -049 |-0.18 to -0.55
Below O°F Summer | 0.00 -0.00 to -0.00 |-0.00 to -0.00 |-0.00 to -0.00 |-0.00 to -0.00
Fall 0.01 -0.02 to -0.00 |-0.02 to -0.00 |-0.02 to -0.00 |[-0.02 to -0.00
Days with Annual | 158.63 -10.58 to -28.13 | -18.57 to -37.28 | -22.18 to -50.76 | -22.88 to -59.79
Minimum Winter | 85.33 -1.15  to -5.9 -237 to -85 -3.50 to -15.82 [ -4.26 to -19.49
Temperature | Spring 41.52 -347 to 956 |-603 to -13.97|-670 to -17.87 | -8.82 to -19.42
Below 32°F | summer | 0.02 001 to 017 |-001 to 027 |-001 to 023 |-001 to  -0.26
Fall 31.7 -487 to -1257 | -9.60 to -15.50 | -8.89 to -19.96 | -9.36 to -22.29

e Due to projected increases in average and minimum temperatures throughout the end of the
century, the Connecticut basin is expected to experience a decrease in days with daily minimum
temperatures below 32 °F and O °F.

e Seasonally, winter, spring and fall are expected to see the largest decreases in days with daily
minimum temperatures below 32 °F.

o Winter is expected to have 2 to 9 fewer days by mid-century, and 4 to 19 fewer by end
of century.

o Spring is expected to have 6 to 14 fewer days by mid-century, and 9 to 19 fewer by end
of century.

o Fallis expected to have 10 to 16 fewer days by mid-century, and 9 to 22 fewer days by
end of century.




CONNECTICUT BASIN

Observed Mid-Century End of Century
Connecticut Basin | Baseline
1971-2000
(Degree- Projected Change in Projected Change in Projected Change in Projected Change in
Days) 2030s (Degree-Days) 2050s (Degree-Days) 2070s (Degree-Days) 2090s (Degree-Days)
Annual 7038.04 -579.08 to -1220.89 | -807.65 to -1696.71 | -932.31 to -2213.81 | -1061.27 to -2563.22
Heating Winter 3617.34 -196.64 to -492.19 -267.53 to -731.67 -348.79 to -867.16 -385.45 to -997.60
Degree-Days | gpring | 1827.32 412230 to -279.16 | -188.81 to -436.93 | -22595 to -566.74 | -272.18 to -666.52
(Base 65°F) Summer | 127 -45.72 to -80.45 -63.18 to -101.77 -66.76 to -116.60 -72.74 to -119.29
Fall 1471.22 -176.19 to -404.39 -298.62 to -486.71 -283.22 to -674.74 -306.64 to -768.06
Annual 459.27 +200.92 to +430.52 +272.64 to +749.47 +326.52 to +1142.40 | +379.72 to +1504.58
Cooling Winter | nan 039 to 4236 +0.05 to  +6.58 -0.14 to  +3.38 -0.29 to  +7.15
Degree-Days
(Base 65°F) Spring 20.23 +10.02 to +28.89 +17.52 to +55.39 +21.11 to +92.67 +20.81 to +121.55
Summer | 396.24 +162.41 to +335.42 | +204.13 to +564.51 +235.28 to +853.52 +270.64 to +1075.43
Fall 37.72 +25.68 to +84.68 +40.57 to +136.51 +49.64 to +225.83 +63.95 to +304.46
Annual 2348.43 +392.37 to +801.41 | +536.06 to +1252.31 | +652.08 to +1894.77 | +739.11 to +2379.52
Growing Winter 3.8 -0.26 to +8.95 +0.09 to +9.32 +0.51 to +14.24 +1.70 to +19.27
Degree-Days | gpring | 278.98 +59.68 to +130.77 | +91.58 to +225.48 | +117.65 to +331.37 | +117.61 to +434.70
(Base SOF) | cummer | 1649.87 | +201.11 to +416.74 | +279.05 to  +664.79 | +31532 to 496648 | +358.57 to +1190.01
Fall 403.13 +105.14 to +284.19 | +169.55 to +395.11 +166.52 to +591.21 +211.39 to +734.09

e Due to projected increases in average, maximum, and minimum temperatures throughout the

end of the century, the Connecticut basin is expected to experience a decrease in heating

degree-days, and increases in both cooling degree-days and growing degree-days.

e Seasonally, winter historically exhibits the highest number of heating degree-days and is

expected to see the largest decrease of any season, but spring and fall are also expected to see

significant change.

e Conversely, due to projected increasing temperatures, summer cooling degree-days are

o The winter season is expected to see a decrease of 7-20% (268-732 degree-days) by
mid-century, and a decrease of 11-28% (385-998 degree-days) by the end of century.

o The spring season is expected to decrease in heating degree-days by 10-24% (189-437
degree-days) by mid-century, and by 15-36% (272-667 degree-days) by the end of

century.

o The fall season is expected to decreases in heating degree-days by 20-33% (299-487
degree-days) by mid-century, and by and 21-52% (307-768 degree-days) by the end of

century.

expected to increase by 52-142% (204-565 degree-days) by mid-century, and by 68-271% (271-

1075 degree-days) by end of century.




e Seasonally, summer historically exhibits the highest number of growing degree-days and is
expected to see the largest decrease of any season, but the shoulder seasons of spring and fall

are also expected to see an increase in growing degree-days.

O

The summer season is projected to increase by 17-40% (279-665 degree-days) by mid-
century, and by 22-72% (359-1190 degree-days) by end of century.
Spring is expected to see an increase by 33-81% (92-225 degree-days) by mid-century

and 42-156% (118-435 degree-days) by end of century.
Fall is expected to see an increase by 42-98% (170-395 degree-days) by mid-century and
52-182% (211-734 degree-days) by end of century.

CONNECTICUT BASIN
Mid-Century End of Century
Observed
Connecticut Basin Baseline
1971-2000 | Projected Changein | Projected Change Projected Change Projected Change
(Days) 2030s (Days) in 2050s (Days) in 2070s (Days) in 2090s (Days)
Annual 6.5 +0.05 to +2.22 | +0.52 to +3.15 | +0.80 to +2.82 | +0.67 to +4.35
Days with .
. Winter | 1.04 -0.04 to +0.74 | +0.05 to +1.01 [ +0.06 to +1.30 | +0.22 to +1.64
Precipitation
Over 1” Spring 1.56 -0.08 to +0.62 [ +0.08 to +0.81 | +0.17 to +1.20 | +0.21 to +1.62
Summer | 1.98 -0.37 to +0.57 | -0.19 to +0.97 | -0.34 to +0.66 [ -0.38 to +0.74
Fall 1.89 -0.28 to +0.70 | -0.17 to +0.82 | -0.27 to +1.00 | -040 to +1.17
Annual 0.55 -0.05 to +0.40| -0.01 to +0.39 [ +0.00 to +0.45 | +0.04 to +0.58
Days with .
L Winter | 0.03 -0.02 to +0.05]-0.02 to +0.07)-001 to +0.08 |-0.01 to +0.09
Precipitation
Over 2” Spring 0.1 -0.03 to +0.10 [ -0.03 to +0.09 | -0.02 to +0.17 | +0.00 to +0.25
Summer | 0.26 -0.06 to +0.16 | -0.07 to +0.17 | -0.06 to +0.17 | -0.09 to +0.19
Fall 0.16 -0.06 to +0.17 | -0.06 to +0.16 | -0.04 to +0.18 | -0.05 to +0.19
Annual 0.00 -0.03 to +0.03 |-002 to +0.03]|-0.01 to +0.05[-0.01 to +0.05
Days with .
. Winter | 0.00 +0.00 to +0.00 | +0.00 to +0.00 | +0.00 to +0.00 | +0.00 to +0.00
Precipitation
Over 4” Spring 0.00 +0.00 to +0.00 [ +0.00 to +0.00 | +0.00 to +0.00 | +0.00 to +0.00
Summer | 0.00 -0.02 to +0.02 | -0.02 to +0.02 | -0.02 to +0.03 | -0.02 to +0.03
Fall 0.00 -0.02 to +0.03 [-001 to +0.03|-0.01 to +0.04 |-0.01 to +0.04

e The projections for expected number of days receiving precipitation over one inch are variable

for the Connecticut basin, fluctuating between loss and gain of days.
Seasonally, the winter season is generally expected to see the highest projected
increase.

O

The winter season is expected to see an increase in days with precipitation over one
inch of 0-1 days by mid-century, and of 0-2 days by the end of century.
The spring season is expected to see an increase in days with precipitation over one inch
of 0-1 days by mid-century, and of 0-2 days by the end of century.




CONNECTICUT BASIN

Observed Mid-Century End of Century
Connecticut Basin Baseline
icu ! 1971-2000 Projected Change in | Projected Change in Projected Change Projected Change in
(Inches) 2030s (Inches) 2050s (Inches) in 2070s (Inches) 2090s (Inches)
Annual 46.39 -0.40 to +4.99 +1.25 to +6.22 +1.95 to +7.26 | +1.68 to +8.30
Total Winter 10.34 -0.39 to +2.08 +0.07 to +2.59 +0.30 to +3.03 | +0.73 to +3.87
ota
Precipitation Spring 12.12 -0.05 to +2.09 +0.32 to +2.13 +0.57 to +2.80 | +0.45 to +2.87
Summer | 11.98 -0.37 to +1.76 -0.17 to +2.13 -0.34 to +1.85 | -1.03 to +1.90
Fall 11.94 -120 to +1.48 |-126 to +1.65 -150 to +1.78 | -1.73 to  +1.49
e Similar to projections for number of days receiving precipitation over a specified threshold,
seasonal projections for total precipitation are also variable for the Connecticut basin.
o The winter season is expected to experience the greatest change with an increase of
1-25% by mid-century, and of 7-37% by end of century.
o Projections for the summer and fall seasons are more variable, and could see either a
drop or increase in total precipitation throughout the 21 century.
= The summer season projections for the Connecticut or basin could see a
decrease of 0.2 to an increase of 2.1 inches by mid-century (decrease of 1% to
increase of 18%), and a decrease of 1.0 to an increase of 1.9 inches by the end
of the century (decrease of 9% to increase of 16%).
=  The fall season projections for the Connecticut basin could see a decrease of 1.3
to an increase of 1.7 inches by mid-century (decrease of 11% to increase of 14%
and a decrease of 1.7 to an increase of 1.5 inches by the end of the century
(decrease of 14% to increase of 12%).
Observed Mid-Century End of Century
Connecticut Basin Baseline
lcu ! 1971-2000 | projected Changein | Projected Changein | Projected Change in | Projected Change in
(Days) 2030s (Days) 2050s (Days) 2070s (Days) 2090s (Days)
Annual | 16.41 018 to +1.34 | -042 to +1.75 |-073 to +2.26 | -035 to +2.44
. Winter 114 -0.77 to +1.14 | -0.57 to  +1.30 -080 to +1.18 | -1.21 to +1.47
Consecutive )
Dry Days Spring 11.95 -1.05 to +0.50 [-091 to +1.05 -1.24 to +1.13 | -1.24 to +0.76
Summer | 11.57 -0.70 to +1.46 | -0.61 to +1.07 -091 to +1.61 -1.37 to +1.87
Fall 12.03 -0.12 to +1.72 [ -021 to +2.35 -061 to +2.61 | -0.13 to +2.78

e Annual and seasonal projections for consecutive dry days, or for a given period, the largest
number of consecutive days with precipitation less than 1 mm (~0.04 inches), are variable
throughout the 21 century.

For all the temporal parameters, the Connecticut basin is expected to see a slight

O

decrease to an increase in consecutive dry days throughout this century.
Seasonally, the fall and summer seasons are expected to continue to experience the
highest number of consecutive dry days.
The fall season is expected to experience an increase of 0-3 days in consecutive
dry days by the end of the century.




Appendix D: Holyoke MVP Risk Matrix



Community Resilience Building

Holyoke, MA

Summary of Team Matrices

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength _ _ _
- y 2 8 Flooding (F) Extreme Heat (H) Wind (W) Disease (D) H.M.L |Short Long
. . = = = Ongoin
Features Location |Ownership| Vors$S sOmE
Infrastructural
.. . Make Holyoke's generation more diverse -
lg/lunlapal Utility/Dams/Renewable Citywide Public S/V prefer state policies to support renewable H S
nersy energy Bury more utility lines
Power low flow relaxing of environmental controls (to increase generation) (F) L L
More active tree trimming program (W) H 0
Power Grid / Wireless Citywide City/3rd Party (S
Add more generation (peaker stations) and towers (H) L L
Alternate power supplies at critical facilities (H, W) H S
5;;;2/ Small Canal/Levees/Flood Citywide HG&E V/S See Environmental category (CT River, canals)
Sewer separation project - LTCP in 2019 (Jackson St. Separation?) (F) M L
Repair of Whiting Reservoir dam (preventative) (F) M S
Day Brook separation (F) M L
SW/Sewer/Water Citywide City/3rd Party [V
Tannery Brook project (flooding prevention) (F) H S
Markers replaced on PS1&2 (F) H S
Green infrastructure project in the urban core (F) H 0
Upgrade undersized culverts to
Stormwater (CSO, Undersized accomdate increased flow and conduct a
Culverts. Roa dwa’ys Un derpa;ses) Citywide DPW \Y study to prioritize these upgrades (F)
’ ’ Deploy green infrastructure in concert
with CSO eliminations (F)
CSOs Citywide Public \' Implement Separation Stud L 0
Roadways/Travel (PVTA) Citywide City/State S/V * *
umereiion Rouies ([adk of hedkn HPD/DPW/DO Identify culverts and trees that could block routes and
ower) P Citywide = \Y Identify alternate routes (F, W)
P Develop evaculation route signage (F, W)
More Walkable City Citywide Public V/S M 0
Housing Citywide Private/City V/S Accessibility for War Memorial
Fire/Police/AMB Citywide City V/S * * * B
Phone list for city staff - City Gov’'t Emergency Contact Plan
_ Communication plan
DPW 63 Canal Street City \Y : :
Evaluate location for an alternative DPW Yard (F) H S

Clear evacuation plan & crisis plans




Community Resilience Building

Holyoke, MA

Summary of Team Matrices

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V= Vulnerability § = Strength Flooding (F) Extreme Heat (H) Wind (W) Disease (D) H.M.L |Short Long
Features Location |Ownership| Vors$S Ongoing
Infrastructural (con't)
HMP - New Communication System |Citywide Public S Through MVP applying climate change lens to HMP H S
Preventative
maintenance for trees
L near utility in Ahsley
Telecommunication Holyoke G&E: Reservoir to preserve
Transmission Lines/ Grid/Hydro- |Citywide HG&E V/S transmissions lines (W)
electric
Ensure plans between
HG&E and
telecommunications
match
o Back-up power at
Communication (MT. Tom, towers, Sriile ol v/s communication towers
etc.) w)
Insulate older buildings (H, C)
Adopt PACE program (H, C)
Education strategy around PACE (H, C)
Procure and demolish abandoned older
buildigs in high risk flood areas - convert H 0
to parks with flood storage (F)
Older Buildings (disrepair, vacant) |Citywide Public/Private [V it o el Ly enseatlalls @ lori swtors (14, O
Install green roofs on See heat action
older buildings (F, H) '
Install green walls on
older buildings (H)
Demolish dangerous
buildings (W)
Determine which buildings to keep
Age of building & infrastructure Citywide Public/Private |V/S

Cultural /aesthetic value




Community Resilience Building

Holyoke, MA

Summary of Team Matrices

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength , _ _
- y 2 8 Flooding (F) Extreme Heat (H) Wind (W) Disease (D) H.M.L |Short Long
. . = = = Ongoin
Features Location |Ownership| Vors$S sOmE
Societal

Reach out to NPOs agencies to ensure they have plans in place

Educate public on availability of resources (Public Ed)
Daily day population not prepared |Multiple Private \Y Educate on preparedness

More resources for code enforcement & legal support

Targeted education on successful codes
Vacant Buildings Urban Core Private/City \Y

Increase local urban food production
Food Scarcity Urban Core Private Vv

Expand farmer’s market
Underfunded Gov't Citywide City \Y
Dependent Population (systems) |Urban Core ;’Zvate/ City/St \Y
Isolated Population Urban Core Private/City \Y
Vulnerable Neighborhoods e . . .

Creat hborhood level ket t&t
ekl 7. iyl S Sp('ac1f1c EL I e reate a neighborhood level marketing engagement & training H 5/0
Neighborhoods program
Holyoke)
Multi-layered vulnerable (income, Downtown Citvwide v
language) population honesty, ect. v Education program and resources to increase sense of agency and create communication line to these individuals. These H L
: : —— — may include: move in pakcets from landlord/HHA and realtors on climate resiliency and local resources.
Diverse population Citywide Citywide S
Self-affiliating social networks Citywide Citywide S
zisltser Management Plan - Red Citywide Public S/V Distribute and/or update shelter Management Plan & tensive use of backup generation H S
Medically Vulnerable (Dialysis, Citvwid v Coordination w/ community Medical focused on resilience - social cohesion assets for deployment of critical treatments H L/0
Resp., IEP Students) ywide Neighborhood Captain/Ambassador. /
Chains of command -
Aging Population Citywide S/V Educate teenage able seniors to volunteer for emergency volunteer corp. link to Neighbor watch -
black parties M S/0

Low-income population (close knit)|Citywide S/V




Community Resilience Building

Holyoke, MA

Summary of Team Matrices

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength , _ _
- y 2 8 Flooding (F) Extreme Heat (H) Wind (W) Disease (D) H.M.L |Short Long
. . = = = Ongoin
Features Location |Ownership| Vors$S sOmE
Societal (con't)
,(I:,gi?lr:;r:gc;ltlon' Language, Citywide Public/Private [V/S Training & Ongoing engagement of Municipal Dept. Heads on the "plan" and their role. H S/0
Identify and train community/trusted social network leaders as climate ambassadors (for all groups/neighborhoods) to
Create a plan to get the climate message out
Outward Communication Citywide/Localized |City/State V/S Expand reverse 911 program to mobil devices H
Create outreach programs in the schools
Communitate climate change hazards and sustainability at community events, including existing block parties
Frnereeney Pty Professes uite B Dapieme. |5 Create the EMD/LEPC Dlrect01.‘ as a.pald position to 1nte.grate‘ chmlate preparedness into the local planning process
Link climate-related planning with disaster management
Install back-up power at shelters, including the War Memorial H
EnergEney dheliEr nErE r s — t . Identify the people responsible for running shelters 24 /7 a needed
(Staffing amount of shelters,and  |Citywide BOH V/S entl ,y' crea (?' an
. formalize cooling shelters
lack & back-up power are issues) (H)
Investigate and install battery storage as a generator at high priority locations (including the fire station) H
Overarchine actions in the societv category:| L WO Way €qucation eVent to tap Mo KNOWIAJZE Of PEOpIe that ITed ITOM HUITICANE MalTa WITH Case STUaIes, orar S
8 y gory: hicstarioc loccsans and nriaritzatione af the ogreatect neade for the nanunlatione in trancition H
Evaluate reverse call registration and increase registration H S
Evaluate shelter staffing at War Memorial H S
Leverage use of Mobile City Hall L 0
Coordinate local NPO leaders as ambassador to help spread the word
How can we build upon lessons learned from Hurricane Maria?
It could happen here Campaign H S

Investigate creation another "stressed person” list

Leverage Facebook page to communicate (part of an education campaign)




Community Resilience Building Suyumm ary of Team Matrices  www.CommunityResilienceBuilding.org
Holyoke, MA

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time

V=Vul bility S =St th
+ = vuinerabiiity 2 rens Flooding (F) Extreme Heat (H) Wind (W) Disease (D) Short Long

H-M-L

. . Ongoin
Features Location |Ownership| Vors$S sOmE

Environmental

MT. Tom, West Waterworks, See. fS)ITESt. related
Forests V/S activities in open

Holyoke DCR & State
space/urban tree canopy

Tree Canopy Citywide Public/Private |S/V Develop & fund a proper tree planting & maintenance program - engage citizens Right Species

Develop a tree watering
program / water the trees
downtown(H)

Plant drought resistant
species (H)

Increase tree planting (H)

Fund urban tree

Urban tree canopy Downtown DPW V/S maintence program,
including a rig that anyone
could use (rather than
need a specialized license)

(H)

Integrate urban trees into green
instructure (F)

Educate/train staff on how to maintain
green instructure (F)

Plan for forest protection room invasive species

Open Space/Forest West of 91 City/State S
Expand urban forest
Manage forest to reduce
risk of fire (H)
Plant drought resistant
species (H)
Trven Samee (weiershed, i Mo, S Mixed ‘ Manage invasive pests to preserve tree canopy (H, C, F)
Conservation land) y Ownership Allow forest to recover
after events (W)
Stay alert to fire risk (H)
Create fire breaks in forest
(H)
Conservation (Pervious Surfaces & | .. . . .
B S Citywide Public/Private (S




Community Resilience Building

Holyoke, MA

Summary of Team Matrices

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength , _ _
- y 2 8 Flooding (F) Extreme Heat (H) Wind (W) Disease (D) H Short Long
: : - Ongoin
Features Location |Ownership| Vors$S sOmE
Environmental (con't)
Install water
parks/features (H)
Restore public pools (H)
Downtown parks/open space Downtown Parks & Rec S Increase tree
shade/canopy at parks (H)
Install ice skating rinks
and sledding areas (C)
Parks/Fields Citywide City S Potential to investigate open space for stormwater controls
Parks & Recreational Areas Citywide Public Add more shader water 0
features
Urban blight/Industrial Legacy Urban Core Private/City \Y Leverage open brownfield, to solar fields
Look for a creative way to balance development & stormwater control (F)
Impervious Surfaces Urban Core City/Private \Y Stronger education on value of stormwater controls (F) S
Investigate green infrastructure inclusion for stormwater & CSO control S
Floodplains Citywide City/Private S
Ensure current flood
S/V control activities can meet L
increases in flooding
CT River Watershed Citywide Public Ensure cur_r e_n.t flood
control activities can meet
increases in flooding/
SIV Review zoning codes & L
ensure take into account
climate change impacts.
Water Supply Citywide City S/V




Community Resilience Building Suyumm ary of Team Matrices  www.CommunityResilienceBuilding.org
Holyoke, MA

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time

V=Vul bility S =St th
+ = vuinerabiiity 2 rens Flooding (F) Extreme Heat (H) Wind (W) Disease (D) Short Long

H-M-L

. . Ongoin
Features Location |Ownership| Vors$S sOmE

Environmental (con't)

Increase renewable
energy and storage
(batteries) to make-up for H 0
reduced power genrator
from river (H)

Install more hydrowheels
in canals (H)

Conduct worst-case scenario planning
study to determine risks to during flood
event and flood control system failure.
This includes determining the future x%
chance floodplains, impacts to pump
stations, people, how to evacuate, how to
communicate the risk. (F)

Holyoke up to

CT River/Canals turners fall

HG&E V/S

Create a line of communication to
communicate flooding event

Conduct a table-top, multi-agency,
flooding scenevent ario exerciseto prepare H 0
for events (F)

Treat areas as needed to See heat action.

eliminate the vector (H, F)

Pests/disease Citywide BOH \ Conduct an education See heat action.
campaign around vectors
(H, F)

Encourage behavior changes

Continue to implement complete streets H 0 S

Ai lit Citywid Public/Privat Vv
ir Quality rywiae ublic/Private Continue to implement electrical vehicles incentives M S




Community Resilience Building Risk Matrix

Holyoke, MA

RED TEAM

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability § = Strength Flooding (F) Extreme Heat (H) Wind (W) Disease (D) .M. |Short Long
Features Location | Ownership | VorS Qngoing
Infrastructural
Power low flow relaxing of environmental controls (to increase generation) (F) L L
. . o . More active tree trimming program (W) H 0
Power Grid / Wireless Citywide City/3rd Party S
Add more generation (peaker stations) and towers (H) L L
Alternate power supplies at critical facilities (H, W) H S
Sewer separation project - LTCP in 2019 (Jackson St. Separation) (F) M L
Repair of Whiting Reservoir dam (preventative) (F) M S
Day Brook separation (F) M L
SW/Sewer/Water Citywide City/3rd Party \'
Tannery Brook project (flooding prevention) (F) H S
Motors replaced on PS1&2 (F) H S
Green infrastructure project in the urban core (F) H 0
Roadways/Travel (PVTA) Citywide City/State S/V * | E
Housing Citywide Private/City V/S Accessibility for War Memorial
Fire/Police/AMB Citywide City v/s * E E
Phone list for city staff - City Gov’'t Emergency Contact Plan
DPW 63 Canal Street City \' Communication plan | |
Evaluate location for an alternative DPW Yard (F) H S
Clear evacuation plan & crisis plans |
Societal
Reach out to NPO agencies to ensure they have plans in place
Educate public on availability of resources (Public Ed)
Daily day population not prepared Multiple Private \' Educate on preparedness
More resources for code enforcement & legal support
Targeted education on successful codes
Food Scarcity Urban Core Private \Y Increase local urban food production
Expand farmer’s market
Vacant Buildings Urban Core Private/City \'
Underfunded Gov't Citywide City \'
Dependent Population (systems) Urban Core Private/City/State |V
Isolated Population Urban Core Private/City \'
Overarching actions in the society category: |Evaluate reverse 911 call registration and increase registration H S
Evaluate shelter staffing at War Memorial H S
Leverage use of Mobile City Hall L 0
Coordinate local NPO leaders as ambassadors to help spread the word
How can we build upon lessons learned from Hurricane Maria?
It could happen here Campaign H S
Investigate creation of another "stressed person” list
Leverage Facebook page to communicate (part of an education campaign)
Environmental Public Safety Citywide C V/S
Open Space/Forest West of 91 City/State S Plan for forest protection from invasive species
Expand urban forest
Parks/Fields Citywide City S Potential to investigate open space for stormwater controls
Urban blight/Industrial Legacy Urban Core Private/City \Y Leverage open brownfield, to solar fields
Water Supply Citywide City S/V | |
Look for a creative way to balance development & stormwater control (F)
Impervious Surfaces Urban Core City/Private \' Stronger education on value of stormwater controls (F) H S
Investigate green infrastructure inclusion for stormwater & CSO control H S
Floodplains Citywide City/Private S | |




Community Resilience Building Risk Matrix

Holyoke, MA

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ungoing) Priority Time
V =Vulnerability S = Strength Extreme Precipitation (Rain
Snopw) (Rain, Heat Drought Wind H-m.pL [|Short Long
T " H-M-L Ongoi
Features Location | Ownership| Vor S =neoins
Infrastructural
Make Holyoke's
generation more
Municipal Utility/Dams/Renewable Energy Citywide Public S/V diverse - push for state H S
policies to support new
renewable energy Bury more utility lines
CSOs Citywide Public \' Implement Separation Study L 0
CUITUITUT TU TUTTITITY
aging vulnerable bldgs
Age of building & infrastructure Citywide Public/Private |V/S and retrofit to higher M 0
standards
HMP - New Communication System Citywide Public S Through MVP applying climate change lens to HMP H S
Societal
Training & Ongoi t of Municipal Dept. Heads and E R lated stakehold th
Communication, Language, Technology Citywide Public/Private |V/S raining & Ongoing engagement of Municipa [ ep : eads and Emergency Response related stakeholders on the H $/0
plan" and their role.
Shelter Management Plan - Red Cross Citywide Public S/V Distribute and/or update Shelter Management Plan & ensure use of backup generation H S
Medically Vulnerable (Dialysis, Resp., IEP Students) Citywide \' Coordination w/ community Medical Assets for deployment of critical treatments H L/O
. . . Educate and engage able seniors to volunteer for emergency volunteer corp. and ensure there are clear chains of
gelizliopulion Clogule SN command- link to Neighborhood Watch and Block Parties M $/0
VA B Ie e pord 15 {jpalri el U Bl el 2, 5 el S9N A IR Reblicliniz o Create a neighborhood level marketing engagement & training program focused on resilience and social cohesion H $/0
Neighborhood Captain/Ambassador.
Low-income population (close knit) Citywide S/V
Environmental
sV Ensure culrrent ﬂoold contr(?l activities M L
can meet increases in flooding
CT River Watershed Citywide Public
Review zoning codes & ensure take
S/V . . . L L
into account climate change impacts.
Reservoirs Specific Locations Public S Ensure current water management plan is sufficient to meet potential future needs and climate change impacts H L/O
Tree Canopy Citywide Public/Private sV Develop & fund a proper tree planting & maintenancecyl)irrggtr:m - engage citizens, use the right species for the right M 0
Add more shade and water
Parks & Recreational Areas Citywide Public S features M 0
Conservation (Previous Surfaces & Open Space) Citywide Public/Private S
Continue to implement complete streets H 0
Air Quality Citywide Public/Private \Y
Continue to implement electrical vehicles incentives M S




Community Resilience Building Risk Matrix

Holyoke, MA

GREEN TEAM

www.CommunityResilienceBuilding.org

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rise, heat wave, etc.)

campaign around vectors (H,

F)

H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability S = Strength Flooding (localized) / .
- = Extreme Heat (H Extreme Cold (C P Wind Events (W
(1) @ Extreme Precipitation (F) w) H-M-L S};);;oli‘r?gg
Features Location Ownership [Vors
Infrastructural
Dams/Small Canal/Levees/Flood Walls Citywide HG&E V/S See Envir | category (CT River, canals)
Upgrade undersized culverts
to accomdate increased flow
and conduct a study to
Stormwater (CSO, Undersized, Culverts, Roadways, Underpasses) Citywide DPW A prioritize theseupgrades|(K)
Deploy green infrastructure in
concert with CSO eliminations
(F)
Preventative maintenance for
trees near utility in Ahsley
Telecommunication Holyoke G&E: Transmission Lines/ Grid/Hydro-electric Citywide HG&E v/s Reservoir to preserve
tr issions lines (W)
Ensure plans between HG&E
and ?7? Match
P I . Back-up power at
Communication (MT. Tom, towers, etc.) Citywide Regional v/S ion towers (W)
Insulate older buildings (H, C)
Adopt PACE program (H, C)
Education strategy around PACE (H, C)
Procure and demolish
abandoned older buildigs in H 0
high risk flood areas - convert
to parks with flood storage (F)
ildi i i Citywids Public/Privat A
CldenButdinezl(disepainizacart) ftywide QA7 Retrofit to make less susecpible to heat swings (H, C)
Install green roofs on older q
buildings (F, H) See heat action.
Install green walls on older
buildings (H)
Demolish dangerous buildings
W)
Determine which buildings to keep
Identify culverts and trees that could block routes and
upgrade/maintain (F, W)
i . Citywid HPD/DPW/DOT v
Evacuation Routes (lack of back-up power) itywide / / Identify alternate routes (F, W]
Develop evaculation route signage (F, W)
Societal
Outward C ication Citywide/Localized City/State V/S Identify and train ity/trusted social network leaders as climate amt dors (for all groups/neighborhoods) to spread|
Create a plan to get the climate out
Expand reverse 911 program to mobil devices H
Create outreach programs in the schools
@ itate climate change hazards and sustainability at com ity events, including existing block parties
ey PG BREEsss Citywide Fire Dept/emd S Create the EMD/LEPC Dlrecto}" as a.pald position t(z mte.grate‘ cllmate preparedness into the local planning process
Link climate-related ng with disaster
Emergency sh.elter network exists, (Staffing amount of shelters, and lack & back- e BOH v/s Install back-up power at shelters, including the War Memorial H
up power are issues)
Identify the people responsible for running shelters 24/7 a needed
Identify, create, and formalize
cooling shelters (H)
Investigate and install battery storage as a generator at high priority locations (including the fire station) H
M.ultl-layered v1{lnerable (Incotne; Jipcpulatignionestyiect Dvownvtown C}twade ] Education program and resources to increase sense of agency and create communication line to these individuals. These may
Diverse population Citywide Citywide S . > . . H L
T 5 r— — include: move in pakcets from landlord/HHA and realtors on climate resiliency and local resources.
Self-affiliating social networks Citywide Citywide S
Overarching actions in the society category: Two-way education event to tap into knowlddge of people that fled from Hurricane Maria with case studies, oral histories, H s
2 ty BOTY: |essons and prioritzations of the greatest needs for the populations in transition.
Environmental
Increase renewable energy
and storage (batteries) to
H 0
make-up for reduced power
genrator from river (H)
Install more hydrowheels in L
canals (H)
Conduct worst-case scenario
planning study to determine
risks to during flood event and
flood control system failure.
CT River/Canals Holyoke up to turners fall HG&E v/S This includes determmmgvthe
future x% chance floodplains,
impacts to pump stations,
people, how to evacuate, how
to communicate the risk. (F)
Create a line of communication
to communicate flooding event
Conduct a table-top, multi-
agency, flooding scenevent H 0
ario exerciseto prepare for
events (F)
Manage forest to reduce risk of |
fire (H)
Plant drought resistant species
(H)
Open space (watershed, Mt. Tom, Conservation land) Citywide Mixed Ownership S MansgeiinvasivepesitipreselvelicEanopyl(HIGIE)
Allow forest to recover after
events (W)
Stay alert to fire risk (H)
Create fire breaks in forest (H)
Develop a tree watering
program / water the trees
downtown(H)
Plant drought resistant species
(H)
Increase tree planting (H)
Fund urban tree maintence
Urban tree canopy Downtown DPW v/S program, including a rig that
anyone could use (rather than
need a specialized license) (H)
Integrate urban trees into
green instructure (F)
Educate/train staff on how to
maintain green instructure (F)
Forests MT. Tom, West Holyoke Waterworks, DCR & State v/s See forest related activities in
open space/urban tree canopy
Install water parks/features
(H)
Restore public pools (H)
Downtown parks/open space Downtown Parks & Rec S Increase tree shade/canopy at
parks (H)
Install ice skating rinks and
sledding areas (C)
Treat areas as needed to See heat action.
eliminate the vector (H, F)
Pests/disease Citywide BOH v Conduct an education See heat action.

Encourage behavior changes




Appendix E: Notes from the MVP Workshop
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Appendix F: Holyoke MVP Meeting Materials



City of Holyoke

Climate & Sustainability Holyoke, Massachusetts
Program

Municipal Vulnerability Preparedness
Program

Agenda: Community Resilience Building Workshop #1

May 2, 2018

10:00 - 10:10 Registration, Welcome, and Introductions
10:10 - 10:20 Workshop goals and Community Resilience in Holyoke
10:20 - 10:45 Science and resources: Climate change projections in Holyoke
10:45-1:00 Small Team Exercise (Led by the table facilitators)
o Team introductions / identify a spokesperson
e Characterize the hazards

e Identify community vulnerability and strengths for infrastructure, society, and
environment

11:45-12:00 Collect lunch
1:00- 1:30 Small Team report out - present findings to the full group
1:30 - 1:45 Summary Discussion / Wrap up

1:45- 2:00 Introduce Workshop #2 on May 3rd

CDM

Smll:h® KLA KIM LUNDGREN

Customized Solutions for the Community You Want



City of Holyoke
Climate & Sustainability
Program  ,

Holyoke, Massachusetts

Municipal Vulnerability Preparedness
Program

Community Resilience Building Workshop #1: May 2, 2018

Small Team Exercise Instructions

1. Team introductions: Name, organization/department

2. Identify the spokesperson (not the facilitator or scribe)

3. Characterize the TOP 4 the hazards in Holyoke. 20 minutes
=  (Climate change projections
= GIS maps (flooding, heat)
=  Your experience

4. Identify Community Vulnerabilities and Strengths
= “Features” in each category of infrastructure, society, and environment. Includes mapping

and identifying ownership where possible. 1 hour (20 minutes on each feature)
= [dentify each “Features” as a Vulnerability or Strength. 20 minutes
Definitions

Hazard: A physical process or event (hydro-meteorological or oceanographic variables or
phenomena) that can harm human health, livelihoods, or natural resources.

Risk: The potential for consequences where something is at stake and where the outcome is
uncertain.

Exposure: The presence of people, livelihoods, species or ecosystems, environmental services and
resources, infrastructure, or economic, social, or cultural assets in places that could be adversely
affected by a hazard.

Sensitivity: The degree to which a system, asset, or species may be affected, either adversely or
beneficially, when exposed to climate variability or change or geophysical hazards.

Vulnerability or Strength: The potential effects of hazards on human or natural assets and systems.
These potential effects, which are determined by both exposure and sensitivity, may be beneficial or
harmful.

A hazard is like the sun. The risk is sunburn. The vulnerability includes the length
of exposure to the sun, how sensitive the sKin is to it.

csD|mth KLA KIM LUNDGREN
(]

Customized Solutions for the Community You Want



V =Vulnerability S = Strength

H-M-L priority tor action over the Short or Long term [and Ungoing)

Community Resilience Building Risk Matrix ﬁl&% @

www.CommunityResilienceBuilding.com

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level rije, heat wave, etc.)

Features

| Location |Ownership|VorS

FIOTILY

Iime

Step 1. 20minutes

H-M-L

Short Long
QOngoing

Infrastructural

Step 2. 20 minutes on each

section (1 hour total)

Societal

Environmental




Holyoke Municipal Vulnerability

Preparedness | _ /1™
Workshop #1 KLA

May 2, 2018

City of Holyoke
Climate & Sustainability
Program

CDM
Smith




City of Holyoke
Climate & Sustainability
Program

Welcome and Introductions




Agenda

10:00-10:10
10:10-10:20
10:20-10:45
10:45 - 1:00
11:45-12:00
1:00-1:30
1:30-1:45
1:45 - 2:00

Welcome and Introductions

Workshop goals and Community Resilience in
Holyoke

Science and resources: Climate change
projections in Holyoke

Small Team Exercise (Led by the table facilitators)
= Team introductions / identify a spokesperson
= Characterize the hazards

= |dentify community vulnerability and strengths for
infrastructure, society, and environment

Collect lunch

Small Team report out

Summary Discussion / Wrap up

Introduce Workshop #2 on May 3 (tomorrow)



City of Holyoke
Climate & Sustainability

Frogiom Workshop Goals and Community

Resilience in Holyoke




GOAL of the MVP Workshops:

“The Workshops are a new initiative to immediately
identify actions and community-derived priorities that
will build resilience in the community.”

This will allow Holyoke to:

Become a “Massachusetts Municipal Vulnerability
Preparedness (MVP)” rated City

Incorporate findings into processes and projects
Eligible for funding




At these Workshops we will:

Workshop #1 (today):

Understand connections between ongoing community issues,
hazards, and local planning and actions in Holyoke.

Identify and map vulnerabilities and strengths to develop
infrastructure, societal, and environmental risk profiles for
Holyoke.

Workshop #2 (tomorrow):

Develop and prioritize actions and clearly delineated next steps.

o )

|dentify opportunities to = ;— /r

|
i

advance actions that further
reduce the impact of =
hazards and increase i
resilience across and within
Holyoke.




Survey Result: How prepared is your
department / organization to address climate
change vulnerabilities?

45%
40%
35%
30%
25%
20%
15%
10%

5%

0% ;;

NOT PREPARED:

We expect operations
would be significantly
impacted by climate
change hazards

NG

PREPARED:

We have plans, tools,
and resources in
place to be resilient
to climate change
hazards



Definitions

Hazard: A physical process or event (hydro-

meteorological or oceanographic variables or

phenomena) that can harm human health, livelihoods, A hazard is like
or natural resources. .

Risk: The potential for consequences where something Fhe sun. The risk
is at stake and where the outcome is uncertain. is sunburn. The

Exposure: The presence of people, livelihoods, species  vulnerability

or ecosystems, enwronme_ntal services and resources,  includes the
infrastructure, or economic, social, or cultural assets in

places that could be adversely affected by a hazard. length of
Sensitivity: The degree to which a system, asset, or exposure to the
species may be affected, either gdversely.or_ . sun, how
beneficially, when exposed to climate variability or o .
change or geophysical hazards. sensitive the skin
Vulnerability or Strength: The potential effects of is to it.

hazards on human or natural assets and systems. These
potential effects, which are determined by both
exposure and sensitivity, may be beneficial or harmful.

Source: World Bank: https://climatescreeningtools.worldbank.org/content/key-terms-0

. 8



https://climatescreeningtools.worldbank.org/content/key-terms-0

City of Holyoke
Climate & Sustainability

Progiom Climate Change Projections in

Holyoke




Background on Climate Data

Summarized by the MA Executive Office of Energy and
Environmental Affairs

Based on the latest Global Climate Models (GCM) from the
International Panel on Climate Change (IPCC)

Medium and high greenhouse gas emission scenarios
Bracket the “most likely” scenarios

“Downscaled” to major watershed basin (majority of Holyoke is in
the Connecticut Basin watershed)

Temperature (e.g. average/maximum/minimum temperatures
annual/seasonal days over 90, 95, 100°F)

Precipitation (e.g. total annual, seasonal, days over 1, 2, 4 inches)
Temperature projections are more certain than precipitation

Regardless of geographic scale, rising temperatures, changing
precipitation, and extreme weather will continue to affect the people and
resources of the Commonwealth throughout the 21 century.



Temperature Impacts in Holyoke

Average, maximum, and minimum temperatures are
expected to increase

Seasonally, maximum summer and fall temperatures are
expected to see the highest projected increase

Seasonally, minimum winter and fall temperatures are
expected to increase throughout the 215 century.

Observed :
Connecticut Basin Baseline 1971- | Mid-Century 2050 (°F) Sl Ce(r:::ct;ry 2030's
2000 (°F)
Average Annual 46.98 49.98 to 53.41 51.02 to 57.92
Maximum Summer 80.18 82.93 to 87.63 | 83.94 to 93.59
Temperature  Fall 60.8 64.45 to 67.96 65.01 to 73.00
. Annual 35.51 38.86 to 42.15 | 39.88 to  46.40
Minimum )
Winter 14.8 18.36 to 23.56 19.74 to 26.63
Temperature
Fall 37.68 41.26 to 4432 | 41.89 to  49.05




Representation of Hot Days

Baseline Mid Century End of Century
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Precipitation Impacts in Holyoke

Number of days receiving precipitation over one inch are
variable, fluctuating between loss and gain of days.

Seasonal projections for total precipitation are also variable

for the Connecticut Basin.
The winter season is expected to experience the greatest change with
an increase of <1 -25% by mid-century, and 7 - 37% by end of

century.
Annual and seasonal projections for consecutive dry days, or

for a given period, are variable throughout the 215t century.

Take away: Precipitation will be more variable. “Extreme”
precipitation events are likely to occur more often.




U.S. Army CO rpS Of i Literature Literature

' Consensus Consensus
Engineers

PRIMARY VARIABLE Trend (n) Trend (n)

(10) (9)
Temperature
mperatu ‘ ‘ n/ ﬁ -
u Temperatures % lemperature ﬁ N‘) ® ® (0)
are rising MINIMUMS 1
L. . . Temperature (4) ‘ (4)
= Precipitation is MAXIMUMS N i3

—
Precipitation ﬁ m‘o ‘ = (9)

increasing,
especially Precipitation ﬁ P S B <\
extreme by = v s ~ 1
. e . N Hydrology/ :
precipitation By siramiion —_— | ;' ﬂ
- H d | d NOTE: Trend variability was observed (both magnitude and direction) in the literature review for
y ro Ogy an Observed Precipitation Extremes. Trend variability (both magnitude and direction) was observed
in the literature review for Projected Precipitation, Precipitation Extremes, and Hydrology.
streamflow
TREND SCALE
"' =LargeIncrease 4 =SmallIncrease  wmm = No Change .’: Variable
',.’: Large Decrease P = Small Decrease ®=Nolitemure
Source: USACE IWR: LITERATURE CONSENSUS SCALE
http://www.corpsclimate.us/docs/rccvarrepor
ts/USACE_REGION 01 Climate Change Repor M =¥ = All iterature report similar trend #23) = Low consensus

t CWTS-2015-20 Lo.pdf

AR = Majority report similar trends Q = No peer-reviewed literature available for review

14 () = number of relevant literature studies reviewed



http://www.corpsclimate.us/docs/rccvarreports/USACE_REGION_01_Climate_Change_Report_CWTS-2015-20_Lo.pdf

Characterize Hazards

What hazards have impacted Holyoke in the past? Where,
how often, and in what ways?

What hazards are impacting your community currently?

What effects will these hazards/changes have on Holyoke in
the future (5, 10, 25, years?)

What is exposed to hazards and climate threats within your
community?

Other concerns or considerations?




Which observed climate change impacts have already
impacted your department/organization?

Increased frequency and magnitude of
rain storms

Increased frequency and magnitude of ice
and snow storms

Changes in precipitation patterns

Increased seasonal / annual temperatures
Temperature swings

High wind events (hurricanes, nor’easters)

Other (please specify)

0% 10% 20% 30% 40% 50% 60% T0% 50% 90% 100%




What climate-related hazards is your department /
organization most concerned about experiencing?

Flooding

Drought

Power grid strain and/or outages

Wildfire

Heat waves

Vector-borne diseases

Changes in growing season

Decrease in snow cover

Exacerbated respiratory conditions
(i.e. asthma, allergies)

Other (please specify)

=)
&

10%

ha
o
=

30%

.
s}
=

50%

60%

T0%

80%

90% 100%



City of Holyoke
Climate & Sustainability
Program

Small Team Exercise Instructions




Small Team Exercise Instructions

Team introductions: Name, organization/department
|dentify the spokesperson (not the facilitator or scribe)

Characterize the TOP 4 the hazards in Holyoke.
Climate change projections

GIS maps
Your experience

ldentify Community Vulnerabilities and Strengths

“Features” in each category of infrastructure, society, and

environment. Includes mapping and identifying ownership where
possible.

|Identify each “Features” as a Vulnerability or Strength.



www.CommunityResilienceBuilding.com

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea level ride, heat wave, etc.)
Triority Iime

Community Resilience Building Risk Matrix ﬁm C‘p

H-M-L priority tor action over the Short or Long term (and Ungoing)
Step 1- 20 mlnutes Short Long
H-M-L Ongoing

v= Vulnerability § = Strength

| Location |{J|.vnurshi1:| Wors

Features

Infrastructural

Step 2. 20 minutes on each
section (1 hour total)

Societal

Environmental




Which of the following is Holyoke most vulnerable to as the
result of climate change?

Compromises to transportation infrastructure
(roads, rail, bridges, trails, etc.)

Availability of utilities (water, wastewater, energy,

L 6.4
communications, etc.)

Access to critical facilities (schools, libraries,

. s 5.8
emergency shelters, medical facilities, etc.)

Human injury, iliness, or loss of life 4.8

Business interruptions (closures, economic losses,
etc.)

Ability to maintain order and/or provide public
amenities

Damage, contamination, or loss of ecosystems and
natural resources (forests, wetlands, waterways, 5.4
etc.)

Damage or loss of cultural resources (i.e.
museums, historic properties, etc.)

Government closures and interruptions 6.4

School closures and interruptions 5.2

~l

o
—
(]
]
o
o
(s}
-]



Collective priorities: rank the importance of each
statement to your department / organization

Protecting critical facilities (e.g. transportation
networks, hospitals, fire stations, etc.)

Protecting and reducing damage to utilities

Protecting neighborhoods: both property and
social fabric

Strengthening emergency services (e.g. police,
fire, ambulance)

Promoting cooperation among public agencies,
citizens, non-profits, and businesses

Preventing new or further developmentin
hazard areas

Enhancing the function of natural features (e.g.
streams, wetlands, etc.)

Protecting historical and cultural landmarks

Preserving natural ecosystems and biodiversity

=]

% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%

. 22 . Very Important . Somewhat Important ) Neutral . Not Very Important . Mot Important



Community Resilience Building Workshop Risk Matrix
Top 4 Hazards (tornado, floods, wildfire, hurricazes, snow/ice, drought, sea level rise, heat wave, etc.)
H-M-L priority for action over the Short or Long term (and Ongoing) Priority Time
V = Vulnerability § = Strength Coastal Flooding Inland Flooding and T dhd Sacn Wind '
SLR/Storm Surge Rain Events e H-M-L 5;;’“" ll.:gng

Features | Location | Ownership | Vors$ )

Infrastructural
Town Campus Specific Town v
Evacuation Routes - Roads Town-wide Town/State A
Electrical Distribution System Multiple CL&P/Town v
Dams (inland and coastal) Multiple Private \Y
Rallway and State Bridges Multiple Amtrak/State v

Societal

e

Elderly Citizens (facilities) Multiple Private v
Neighborhood Cooperation Town-wide Private L
Faith-based Organizations Multiple Private \
Homeless Population Town-wide Town v
Vulnerable Neighborhoods South side lown/Frivate v
Coordinated Evacuation Plan Town-wide Town/State v
Sheltering Facility (upgrades) Town/Region Town/State v
Shelter Management Plan Town-wide Town S
Lower Household Expenses (flood insurance) Town-wide Town H

Environmental

State- i
Beaches & Dunes Multiple s v/s
Private
Forest (uniform age structure) Town-wide Town/State \
Salt Marsh Multiple State/Private v/s
Open Space Acquisition (for flood impact reduction) Town-wide T"::'r?‘;izle' \
State Parks Specific State '
Rippowam River Specific State/Town v
Drinking Water Reservoir Multiple State-Private v
State-Town-

Protected Open Space Multiple D lehte S

23



City of Holyoke
Climate & Sustainability
Program

Small Team Report Out




City of Holyoke
Climate & Sustainability
Program

Introduction to Workshop #2




Workshop #2 Agenda

Tomorrow — May 3, 2018

Workshop goals and desired outcomes
Review Findings from Workshop #1
Small Team Exercise (Led by the table facilitators)

|dentify actions to address community vulnerabilities and reinforce
strengths for infrastructure, society, and environment

Prioritize actions
Report out to the full group

Finalize top priorities
Wrap up and Next Steps




City of Holyoke

Climate & Sustainability Holyoke, Massachusetts
Program

Municipal Vulnerability Preparedness
Program

Agenda: Community Resilience Building Workshop #2

May 3, 2018

10:00 - 10:05 Registration, Welcome, and Introductions
10:05-10:15 Workshop goals and desired outcomes
10:15-10:30 Review Findings from Workshop #1
10:30 - 1:00 Small Team Exercise (Led by the table facilitators)
o Team introductions / identify a spokesperson
e Revisit Small Team hazards, vulnerability, and strengths from Workshop #1

o Identify actions to address community vulnerabilities and reinforce strengths
for infrastructure, society, and environment

e Prioritize actions
11:45-12:00 Collect lunch
1:00- 1:30 Small Team report out - present findings to the full group
1:30 - 1:50 Finalize top priorities

1:50 -2:00 Wrap up and Next Steps

csDInMIth KLA KIM LUNDGREN
[ :

Customized Solutions for the Community You Want



City of Holyoke
Climate & Sustainability
Program  ,

Holyoke, Massachusetts

Municipal Vulnerability Preparedness
Program

Community Resilience Building Workshop #2: May 3, 2018
Small Team Exercise Instructions

1. Identify the spokesperson (not the facilitator or scribe)
2. Revisit team findings from Workshop #1 15 minutes
= TOP 4 the hazards in Holyoke
=  Community Vulnerabilities and Strengths” for infrastructure, society, and environment

3. Identify actions to address community vulnerabilities and reinforce strengths for in each category of
infrastructure, society, and environment. 1 hour (20 minutes on each category)

4. Prioritize actions for each feature; Includes mapping and identifying timeframe (Short, Long,
Ongoing). 30 minutes (10 minutes on each category)

5. Identify the top 3-4 priority actions for the Report Out 15 minutes

New defintions:

= Actions reduce vulnerability or reinforce strengths.

= Prioritized actions take into account the importance of addressing the vulnerability / reinforcing
the strength to the community

A hazard is like the sun. The risk is sunburn. The vulnerability includes the length of exposure to the
sun, how sensitive the skin is to it.

The actions to address vulnerability of a sunburn include staying in the shade or wearing sunblock.

Prioritizing Considerations Timeframe/Urgency Examples
* Funding availability and terms = Current projects to reduce flooding =
= Agreement on outstanding impacts from ongoing (0)
recent hazard events = Update the Hazard Mitigation Plan =
= Necessity for advancing longer-term short term (S)
outcomes = Reducing housing stock in high-risk
* Contribution towards meeting existing areas = long term (L)

local/regional planning objectives

CDM KIM LUNDGREN



www.CommunityResilienceBuilding.com

H-M-L priority tor action over the Short or Long term (and Ungoing)
V = Vulnerability S = Strength

‘eatures

Community Resilience Building Risk Matrix ﬁ 332 @

Bl rise, heat wave, et )

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea ley
riontly Time

Location [Ownership| Vor

Short Long
H-M-L Onpoing

Infrastructural

Step 3.

Step 1 (Review). 15 mint
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Welcome and Introductions




Agenda

10:00 — 10:05
10:05-10:15
10:15-10:30
10:30-1:00
11:45-12:00
1:00-1:30
1:30-1:50
1:50- 2:00

. 3

Welcome and Introductions
Workshop goals and desired outcomes
Review Findings from Workshop #1

Small Team Exercise (Led by the table facilitators)
= Team introductions / identify a spokesperson
= Revisit team findings from Workshop #1

= |dentify actions to address community vulnerabilities and
reinforce strengths

= Prioritize actions and identify timeframes
Collect lunch

Small Team report out

Finalize top priorities

Wrap up / Next Steps



City of Holyoke
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Frogiom Workshop Goals and Desired

Outcomes




GOAL of the MVP Workshops:

“The Workshops are a new initiative to immediately
identify actions and community-derived priorities that
will build resilience in the community.”

This will allow Holyoke to:

Become a “Massachusetts Municipal Vulnerability
Preparedness (MVP)” rated City

Incorporate findings into processes and projects
Eligible for funding




Funding is to advance priority
climate adaptation actions
identified by “MVP Communities”

Eligible projects: Climate change
adaptation actions - advanced
vulnerability assessments,
education and outreach, changes to
local policies, plans or management
strategies, redesigns and retrofits,
nature-based solutions designed to
increase resiliency within the
community, or ecological restoration
and habitat management.

S10K - S400K per project to advance
MVP Actions
Match requirement: 25% match -

cash or in-kind contributions or a
combination of the two

MVP Action Grant Funding: (RFR) ENV 18 POL 03

Application requirements:

Problem and Climate Change
Adaptation

Need for Assistance
Project Description
Transferability

Incorporation of Nature-based
Solutions and Strategies

Timeline
Budget

Project Management and
Partners

Attach MVP (draft) report
Statement of Match

Due: Fri 5/18 (more funding rounds
coming!)

Duration: Through June 30, 2019
(break the projects up)

May submit more than 1 project



At Today’s Workshop, we will:

Develop and prioritize
actions and clearly
delineated next steps.

Identify opportunities
to advance actions
that further reduce the
impact of hazards and
increase resilience
across and within
Holyoke.

Finalize top priorities
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Frogram Review Findings from

Workshop #1
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Definitions

Hazard: A physical process or event (hydro-meteorological or
oceanographic variables or phenomena) that can harm
human health, livelihoods, or natural resources.

Risk: The potential for consequences where something is at
stake and where the outcome is uncertain.

Exposure: The presence of people, livelihoods, species or
ecosystems, environmental services and resources,
infrastructure, or economic, social, or cultural assets in places
that could be adversely affected by a hazard.

Sensitivity: The degree to which a system, asset, or species
may be affected, either adversely or beneficially, when
exposed to climate variability or change or geophysical

hazards.

Vulnerability or Strength: The potential effects of hazards on
human or natural assets and systems. These potential effects,
which are determined by both exposure and sensitivity, may

be beneficial or harmful.

Source: World Bank: https://climatescreeningtools.worldbank.org/content/key-terms-0

Actions reduce vulnerability or reinforce strengths.

Prioritized actions take into account the importance of
addressing the vulnerability / reinforcing the strength to

the community

A hazard is like the
sun. The risk is
sunburn. The
vulnerability
includes the length
of exposure to the
sun, how sensitive
the skin is to it.

The actions to
address
vulnerability of a
sunburn include
staying in the
shade or wearing
sunblock.



https://climatescreeningtools.worldbank.org/content/key-terms-0

Review of Climate Data

Summarized by the MA Executive Office of Energy and
Environmental Affairs

Regardless of geographic scale, rising temperatures,
changing precipitation, and extreme weather will continue
to affect the people and resources of the Commonwealth
throughout the 215t century.

TEMPERATURE KEY TAKE-AWAY PRECIPITATION KEY TAKE-AWAY
Average, maximum, and Precipitation will be more
minimum temperatures are variable. “Extreme” precipitation
expected to increase events are likely to occur more
Seasonally, maximum summer often.

and fall temperatures are
expected to see the highest
projected increase




Hazards in Holyoke

= Extreme precipitation
/ flooding (all)

= Heat (all)

= Wind (all)

= Drought

= Extreme cold
= Disease




Vulnerabilities and Strengths in Holyoke

e

Power grid/wireless/transmission lines V/S
Stormwater/sewer/water/CSOs/undersized culverts V
Roadways/transportation/limited integrated transportation system V/S
Housing V/S
Fire/Police/EMS V/S
DPW Vv
Age of infrastructure Vv
Ability to remove downed trees Vv
HMP S
Facilities with back-up generators Vv
Dams (canal, levees, floodwalls) V/S
Communication (Mt. Tom infrastructure, towers, etc.) V/S
Age of buildings Vv

12Evacuation Routs V




Outward communications V/S

Emergency planning process S
Emergency shelter network / management plan V/S
Multi-layered vulnerable populations V/S
Diverse population S
Self- affiliating social networks S
Food deserts/food scarcity Vv
Communications (language, technology) V/S
Vulnerable neighborhoods Vv
Medically vulnerable \
Aging population V/S
Low income population V/S

Day to day population not prepared
Vacant buildings

Underfunded government
Dependant population (systems)

Isolated population

Public safety
.



Vulnerabilities and Strengths in Holyoke

Eiome—__lvars

Connecticut River: watershed, river, canals V/S
Reservoirs S

Urban tree canopy V/S
Forests V/S

Parks and recreational areas (including downtown)
Conservation land and open space (pervious surfaces)

Air quality

< < v u

Pests / disease
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Small Team Exercise Instructions

|dentify the spokesperson (not the facilitator or scribe)

Revisit team findings from Workshop #1
Top 4 the hazards in Holyoke

Community Vulnerabilities and Strengths for infrastructure, society,
and environment

|dentify actions to address community vulnerabilities and
reinforce strengths

For in each category of infrastructure, society, and environment.
Prioritize Actions for each feature

Includes mapping and identifying timeframe (Short, Long, Ongoing).
|dentify the top 3-4 Priority Actions for the Report Out




Community Resilience Building Risk Matrix ﬁm C.'p www.CommunityResilienceBuilding.com

Top Priority Hazards (tornado, floods, wildfire, hurricanes, earthquake, drought, sea levil rise,_heat wave, etc )

H-M-L priority lor action over the Short or Long term (and QUngoing) Friority lime
V = Vulnerability § = Strength Short L
. . wa Sl

‘eatures Location |Ownership|Vor BONg

Infrastructural
Step 1 (Review). 15 minutes

Societal

-
Environmental




Prioritizing and Timeframes

Prioritizing Considerations Timeframe/Urgency Examples
Funding availability and Current projects to reduce
terms flooding = ongoing (O)
Agreement on outstanding Update the Hazard
impacts from recent hazard Mitigation Plan = short
events term (S)

Necessity for advancing Reducing housing stock in
longer-term outcomes high-risk areas = long term
Contribution towards (L)

meeting existing
local/regional planning
objectives




Community Resilience Building Risk Matrix

rail @

Top Priority Hazards

www.CommunityResilienceBuilding.org

H-M-L priority for action over the Short or Long term (and Ongoing) ALL (Flooding;’Extreme Priority Time
PR e o Flooding , Heat Shart
" = \ L].[]El"El]'J...h 5 = Stl"E[]E;th tempsfl'\\rlnd} H 'M 'L L':lng
Features | Location | Ownershi |VurS Dnooing
Infrastructural
-Install "green
infrastructure”
features
Stormwater /sewer : . Ci -Designate and
/ / Citywide v/ \' e : M L
water State design specific
areas/parks for
stormwater storage
Societal
-Expand two-way
preparedness
Outward Citywide : communication to
.. ) / City/ V/S .. H 0/S
communication Localized citizens
State .
-Engage and train
climate ambassadors
Environmental
-Increase the tree
canpoy near
Public/ vulnerable
Air quali Citywide ) vV ) M S/L
quality Private populations /
-Create an anti-idling
campaign




Community Resilience Building Workshop Risk Matrix

Top 4 Hazards (tornado, floods, wildfire, hurricazes, snow/ice, drought, sea level rise, heat wave, etc.)

H-M-L priority for action over the Short or Long term (and Ongoing) ) ) Priority Time
V = Vulnerability § = Strength Coastal Flooding Inland Flooding and . .
S 5 é Ice and Snow Wind Short Long
SLR/Storm Surge Rain Events H-M-L Qngoing
Features | Location | Ownership | Vors$
Infrastructural
Verify risk from flooding events; Identify alternative locations
Town Campus Specific Town v during peak flooding: Verify e plan s H )
Evacuation Routes - Roads Town-wide Town/State \ Install highly visible signage for evacuation routes; Develop and implement communication program H S
Within floodplain area, establish plan to address protection  |Upgrade transformers; Maintain power line protection
Electrical Distribution System Multiple CL&P/Town \' e Bonas tawes relcisution of sl . o (e hehaion) H o-L
. 3 Prevent possibility of catastrophic dam failure; Identify and remove dams to minimize
Dams (inland and coastal) Multiple Private v downstream flooding due to failure H L
Improve communications between parties; Expand green/gray infrastructure and improve bridge structures; Assess
Rallway and State Bridges Multiple Amtrak/State v vulnerability and prioritize infrastructure improvement list M s
Societal
Elderly Citizens (facilities) Multiple Private v Assess and identify v,:.lnemblhtlgs to d.etemune residents needs during emergencies; Coordinate emergency planning H s
efforts; Conduct routine evacuation drills
2 Assist associations in identitying and conducting best practices to reduce risk; Advance a "Neighbor helping Neighbor™
Neighborhood Cooperation Town-wide Private L T s (e H s
Faith-based Organizations Multiple Private v Coordinate organizations in identifying and conducting best practices amongst members to reduce risk H S
Homeless Population Town-wide Town v Extreme weather flyers and communications about available services M 5
Vulnerable Neighborhoods south side lown/Frivate v Identify level and location of vulnerable umts; Uevelop longer term plan to reduce vulnerability ™M L
Coordinated Evacuation Plan Town-wide Town/State v Reconfigure evacuation routes; Update signage along critical routes L -]
Sheltering Facility (upgrades) Town/Region Town/State v Conduct feasibility analysis for regional sheltering facility; Seek to construct over next 15 years. L L
Shelter Management Plan Town-wide Town s Review and update as needed on annual basis; More resources required (cots, shampoo, etc.) Ongoing
Continue enrollment in FEMA Community Rating System (CRS);Reduced number flood insurance rate payers through
Lower Household Expenses (flood insurance) Town-wide Town S volunteer buyouts/relocation Ongoing
Environmental
State-Town- intain existi ;
Beaches & Dunes Multiple v/s Mannfaln PXISI!I)S beaches & dunes; Assess values and key H s
Private locations relative to people and property
Forest (uniform age structure) Town-wide Town/State v :‘:Ek:allllmmgemem that diversifies the age structure of forests in Town; Assess and identify key vulnerabilities from H s
2 = Mai ing marsh; Consider additional regulatory protection (increased setbacks) to prevent impacts to
Salt Marsh Multiple State/Private v/s resource; Assess risk reduction potential from existing and future wetlands H s
Town-State- Secure state funding; Salt . Include land protection
Open Space Acquisition (for flood impact reduction) Town-wide Private A e et soias Secure state/federal funding | = 0 v Plan H S-L
Encourage the State to work more closely with Town to comprehensively maintain town-wide natural resources,
State Parks Specific State v amenities, and water quality; Coordinate with state regarding evacuation procedures M s
- Improve risk reduction characteristics of waterway through natural infrastructure &
Rippowam River Specific State/Town v riparian buffer enhancements M S-L
Conduct assessment to comprehensively identify vulnerabilities and develop action plans to increase resilience of
Drinking Water Reservoir Multiple State-Private v natural resources and long term water quality/q y; Impl impr L L
State-Town- Maintain existing open space to help reduce risk to Town; Seek to increase open space with the highest risk reduction
Protected Open Space Multiple =R S e e Ongoing
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Next Steps

Master Risk Matrix
MVP Findings Report

Apply for MVP Action Grant to fund one of the top priority
actions

MVP listening session — scheduled by June
Continued progress towards a Resilient Holyoke




GREAT JOB!
THANK YOU!

City of Holyoke

Climate & Sustainability
Program
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