IPpc98 ¢ Assessment and Planning for Resilience

Prerequisite Hazard Assessment Option |: Climate Change

* Flooding * Seas Level Rise and Storm Surge

* Hurricane * River Flooding Projects

* Tornado/high wind * Winter Storms

* Earthquake * Temperature, Precipitation Changes
e Tsunami and Storm Intensity

* Wildfire

» Drought Option 2: Emergency Planning

* Landslide/unstable soils * Evaluate readiness

* Continual Assessment
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IPpc98 ¢ Assessment and Planning for Resilience

Hazard Mitigation Plans for Boston and Cambridge

BU|LD|NG Climate Change
RESILIENCE IN

Vulnerability Assessment

November 2015

City of Cambridge,
BOSTON s
“Best Practices” for Climate Change Adaptation and
Resilience for Existing Buildings
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IPpc98 ¢ Assessment and Planning for Resilience

Hurricane Hazard Assessment
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IPpc98 ¢ Assessment and Planning for Resilience

Tornado/High Wind Hazard Assessment
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IPpc98 ¢ Assessment and Planning for Resilience

Tornado/High Wind Hazard Assessment

WIND ZONE (See Figure 1.2)
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(See FIGURE I.1)
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PER 1,000 SQUARE MILES

Low Risk: Need for high-wind shelter is a matter of homeowner preference.

Moderate Risk: Shelter should be considered for protection from high winds.

High Risk: Shelter is preferred method of protection from high winds.

% Shelter is preferred method of protection from high winds if house is in hurricane-susceptible region.



ilience

* Assessment and Planning for Res

|IPpc98

o J91BAA 3]|qRI0(
o
U Jamod dn >peg
o
Q- 9dURI|ISaY [BWIRY |
Jeze
o ¢ piezeH
9C Jeze
a C pJezeH
o
- | p4ezeH
7 uondo
7 d=a5:| uondp
_ | wuoig ‘urey ‘dws)
o
m SUWLIOIG JDIUIAA
S Suipool{ JaAryY
o
@) 3SIy [9A97 €3S
X Spl|spueT
@)
DD|| 1y3nouq
SJYPI'AA
S
B jweuns |
>
o
< oyenbya.eg
o
PUIAA /OPEUJO| 9JBJSPO 9JBJSPOL 9)BJSPOI
SauedlJINH 9)BJSPO 9JBJSPOL 9)BJSPOI
3uipoo|4

NESEA BuildingEnergy BOSTON

N
o
(@]
o~
=
(@)
o
(&)
>
°
o
[
.20
(%]
(0]
@)
e
C
9
‘"
(0]
(a4
[ o 9}
"4
£
|
e
9
4
(o]
2
(]
e
=)
o
>
(O]
o
<




IPpc98 ¢ Assessment and Planning for Resilience

Earthquake Hazard Assessment Wildfire Hazard Assessment

Tsunami Hazard Assessment Landslide Hazard Assessment
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IPpc98 ¢ Assessment and Planning for Resilience

Flooding Hazard Assessment
FEMA Flood Insurance Rate Map (FIRM)

*
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IPpc98 ¢ Assessment and Planning for Resilience

Flood Zone Classification

Are You the Weakest Link? Resilient Design 101 « March 9,2017 NESEA BuildingEnergy BOSTON



ilience

* Assessment and Planning for Res

|IPpc98

IPpc100

J91BAA 3]|qRI0(

Jamod dn >peg

9oUdI|ISTY [BWIBY |

IPpc99

€ pJezeH

T pJezeH

| pJezeH

IPpc98

ssoJD) pay:z uondp

7 d=a5:| uondp

Option |:Step |

w.o3g ‘uiey ‘dwaj

SWJI0IS JIIUIAA

Suipool{ JaAryY

3SIy [9AT BIS

Prerequisite

oplIspueT

1y3nouq

SULPIIAA

lweuns |

enbyiaeg

PUIAA /OpRU.IOL

9JeJSPO

9JBJSPO

9JeJSPO

SSUEdLIINH

9)eJSPO

3uipoo|4

() 61 '13) IA3uU0Z

9)eJSPO

SLAE LI

() €1 @) IA3uU0Z

NESEA BuildingEnergy BOSTON

N~
o
oN
o~
=
O
o
(]
>
°
(@]
c
.20
(7]
(]
(@)
)
c
9
‘"
()]
(a4
o )
"4
£
|
e}
)
4
«
<
()]
e
©
o
>
(O]
o
<




IPpc98 ¢ Assessment and Planning for Resilience

Prerequisite Hazard Assessment Option |: Climate Change

* Flooding * Seas Level Rise and Storm Surge

* Hurricane * River Flooding Projects

* Tornado/high wind * Winter Storms

* Earthquake * Temperature, Precipitation Changes
e Tsunami and Storm Intensity

* Wildfire

» Drought Option 2: Emergency Planning

e Landslide/unstable soils * Evaluate readiness

* Continual Assessment
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IPpc98 ¢ Assessment and Planning for Resilience

Winter Storm Climate Change Hazard Assessment
FEMA Winter Storms Event Average By County: 1996-2013
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IPpc98 ¢ Assessment and Planning for Resilience

Prerequisite Hazard Assessment Option |: Climate Change

* Flooding * Seas Level Rise and Storm Surge

* Hurricane * River Flooding Projects

* Tornado/high wind * Winter Storms

* Earthquake * Temperature, Precipitation Changes
e Tsunami and Storm Intensity

* Wildfire

» Drought Option 2: Emergency Planning

e Landslide/unstable soils * Evaluate readiness

* Continual Assessment
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LEED Pilot Credits on Resilient Design

Climate Change CREDIT 1

Assessment
— croose1 s T
Emergency

Planning (1 POINT)

CREDIT 2

Design for Design for
Top 3 Hazards Enhanced Resilience

CHOOSE 2 ‘=

A schematic showing the basic structure of the three pilot credits. Graphic: Jessie Woodcock, ZGF




IPpc99 ¢ Design for Enhanced Resilience

Intent

Design and construct buildings that can resist, with minimal damage, reasonably
expected natural disasters and weather events (i.e. flooding, hurricanes,
tornadoes/high winds, earthquakes, tsunamis, drought, and wildfires.

Implement Mitigation Strategies for Top 3 Hazards

* Flooding (including Hurricanes)

* Tornado/High Wind (including Hurricanes)
* Earthquake

* Tsunami

* Wildfire

* Drought

e Landslides and unstable soils
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IPpc99 * Design for Enhanced Resilience

Top 3 Hazards identified in IPpc98 -

Projects

University
Hall,
Boston

MIT.nano,
Cambridge

YRS,
Newport

Assessment and Planning for Resilience

Flooding w/ Waves
Hurricanes

Tornado / High Wind
Hurricances
Flooding (localized)
Tornado / High Wind
Flooding w/ Waves
Hurricanes

Tornado / High Wind



IPpc99 ¢ Design for Enhanced Resilience

Flooding (Including Hurricanes)
Option |: Flooding-Specific Design Measures

* American Society of Civil Engineers ASCE
24-14 Flood Resistant Design and
Construction.

— Includes Flood Design Class-Specific
Requirements (Classes |-4)

Option 2: FORTIFIED Standards

* FORTIFIED for Safer Business DESIGN
CRITERIA 3.4 Flood Specific Design
Requirements (all non-residential projects)

e

FORTIFIED

8 Standards

Volume I: Standards
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IPpc99 ¢ Design for Enhanced Resilience

University Hall, University of Massachusetts Boston
Columbia Point, Boston, MA
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