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Massport’s Facilities

* Massport is an independent authority
governed by a board of directors,
appointed by the state’s governor

 Massport owns and operates
— Boston-Logan International Airport
— Hanscom Field, Bedford, MA
— Worcester Airport
— Conley Container Terminal
— Black Falcon Cruiseport
— Various real estate assets



Phase | Study Areas: Logan and Seaport
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Massport
Resiliency

Addressing ReduTcri]r;ngwhpacts

Impacts Sustainability

Hardening critical Infrastructure, GHG reduction
retrofitting existing facilities - Leading by Example

Sustainability Management Plan
Sustainable Design Guidelines

MEPA/NEPA compliance and project
mitigation

Collaboration with agencies and

Providing redundant facilities

Incorporating resiliency into new projects

Workforce cross training

institutions




Resiliency Program Goals

* Become an innovative and national model for resiliency planning and implementation within the port
authority.

* Take responsibility for improving our overall infrastructure and operational resilience.
* Increase our business value and (contextual community responsibilities) through improved resiliency.
* Engage our stakeholders to better understand and address their concerns.

* Incorporate resilient design and construction practices in the development of our airports, maritime
systems, and real estate.

* Monitor, measure, and adapt/modify our progress.




Drivers for Action
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Methodology

Modified DHS Threat and Hazard Identification and Risk Assessment (THIRA) Model

Identify Threats and
Hazards

Natural
Technological
Human Caused

Based on historical
occurrences and

probability models.

Assess Probability
and Impact of each

threat, hazard

Identify Critical

Infrastructure and Key

Resources (CI/KR)

What the CI/KR is
required to do
Identify
dependencies and
interrelationships

Assess Vulnerabilities

Functionality
Structural Integrity

Environmental
Considerations

Accessibility

Current and Planned

Activities

Vulnerabilities
already being
addressed

External
coordination

Short —range and
Capital
Improvement plans

Gap Analysis

Gap between CI/KR
requirement and
existing or planned
capability

Findings

Identify resolutions
to minimize or
eliminate the gap

v’ Resiliency
v' Redundancy
v Development



Critical Infrastructure/Key Resources

___ utilities | Transportation

Electrical/Vaults/Sub Stations/Distribution etc.  Parking Transit
Drainage Surface Roads Taxi
Generators Elevated Roads Shuttle
Water Tunnels Rental Car
Bridges
Aviation Fuel Workforce
Ground Fuel HR Functions
Generator Fuel Qualified Maintenance
Security
ATC - Tower Terminals Operating Cranes
Telecommunications Runway/Taxiway Processing Gates
Network Apron
Software Tower
Hardware Security Gates

Enterprise Berths




Criticality Grouping

Description Criticality Score

Assets required for bare-bones
functionality for disaster
preparedness, response, and
recovery

Assets required for disaster
response in the immediate 2
aftermath of a flood event

Assets required for facility to
recover to acceptable level of 1
service




Threats & Hazards to Critical Infrastructure

NATURAL TECHNOLOGICAL HUMAN-CAUSED

Resulting from acts of Involves accidents or the Caused by the intentional
nature failures of systems and actions of an adversary
structures
e Earthquake e Data Loss * Fire/Accident
* Flood*  Power Loss e Sabotage
* High winds* e Terrorism Acts (Bomb
* Hurricane* Blast)
* Sea Level Rise*
e Tornado
* Tsunami
* Fire

* Winter Storm*

* Addressed in DIRP Study for Logan and Maritime



Probability

High Probability/High Impact

Natural Technological Human-Caused
Flood Data Loss

High Winds

Hurricane

Fire

Extreme Temps
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Natural Technological Human-Caused
Tsunami Terrorism
Tornado Sabotage

Earthquake Epidemic
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Disaster Infrastructure Resiliency Planning (DIRP) =

Goals of the project:

— Understand Massport’s vulnerability to climate impacts
— Develop short-term and long-term resiliency strategies

Project approach:

@ Climate projections QVuInerabiIity and risk assessment e Adaptation planning
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Boston Logan International Airport




Historic Occurrence of Hurricanes — Boston (1858-2013)

Number of Occurrences

50
40

N=13
N=8
P=0.08 D —NAC N=2
I = VU.UJ
| l P=0.01
CATEGORY 1 CATEGORY 2
HURRICANE HURRICANES

Hurricane Sandy [1:
October 29-30, 2012

Hurricane Bob:
August 16 - 29, 1991

Hurricane Esther:
September 10 - 27, 1961

Great Atlantic Hurricane of 1944:

September 9 - 16, 1944

Hurricane Gloria:
September 27,1985

Hurricane of 1869:
September 7 — 9, 1869

Unnamed (1936):
September 8 - 25, 1936

Hurricane Donna:
September 12, 1960

Unnamed (1924):
September 27 - 30, 1924

Hurricane Edna:
September 11, 1954

Hurricane of 1916:
July 10 - 22, 1916

Hurricane Carol:
August 31, 1954

Unnamed (1904):
September 8 - 15, 1904

Great New England
Hurricane:
September 21, 1938

Unnamed (1896):
August 30 - September 11, 1896

Unnamed (1924):
August 16 - 28, 1924

Unnamed (1894):
October 1 - 12, 1894

Unnamed (1869):
October 4 - 5, 1869

Unnamed (1893):
August 15 - 26, 1893

Unnamed (1888):
September 23 - 27, 1888

Unnamed (1885):
September 17 - 23, 1885

Unnamed (1879):
August 13 - 20, 1879

Unnamed (1858):
September 14 - 17, 1858

N = Number of Occurrences
P = Annual Probability

11 All storms listed above tracked within 150 miles of Boston, except Hurricane Sandy.



Tide Levels at Peak Hurricane Storm Surge -

Boston (1923-2013)

4
MLW = Mean Low Water (-4.36 ft)
MSL = Mean Sea Level
o MHW = Mean High Water
o 3 MHHW = Mean Higher High Water -
o HAT = Highest Astronomical Tide (7.73 ft)
3 All tidal elevations are in NGVD29 datum
O
o 2
o
o
E
> 1
2
0
MLW MSL MHW MHHW HAT
Category 1 1 2 0 0 0
Category 2 2 3 2 0 0
| Category 3 0 1 0 0 0

Sandy made final landfall near Atlantic City, NJ on 10/30/2012 00:00 GMT as a Category 1 hurricane at MHW
(NOAA, 2013)




Sea Level Rise Projections

Global Mean Sea Level Rise (cm abowve 1332)

200

Observed

160 1

120

80 T

40 1
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Year

Highest - 2.0 m

Intermediate-High - 1.2 m

Intermediate-Low - 0.5 m

Lowest - 0.2 m

2050 2100

Global mean sea level rise scenarios provided by NOAA as part of the
National Climate Assessment report published in December 2012.



South Boston - Flooding from Category 2 Hurricane
at MHHW

EXPLANATION

Category 2 at MHHW

l'ileduamers Depth of flooding above ground (ft)
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South Boston - Flooding from Category 3 Hurricane \
at MHHW s

EXPLANATION

Category 3 at MHHW
[Eish|PierEast{Building 5
/ m Dgthoo_f :1ood|ng above ground (ft)
l1-2
-3

8

Veooo
Biack{Faicon/Cruise|Teminal Main Building

a N
- ' —_— 5
- - -
:
\
ReeferyYard >




Old & New FEMA Zones Compared — South Boston
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Fish Pier East — Design Flood Elevations massport
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| w2, CAT 2 HURRICANE (HAT)
EST. FLOOD EL. = 18.28’

CAT. 3 HURRICANE (MHHW)
FLOOD EL. =20.46’

FEMA BFE (2013)
FLOOD EL. = 13. 81’

FEMA BFE (2009) GROUND FLOOR — =
FLOODEL.=9.81" |  EL =11.171 | -"A|i‘e|e@ns are in NGVD.
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Conley — Vessel Berths and Cranes
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Geographic Context

LN

o E N 7' F o ;A 47
. J & A V 4 S
x ; l’l x '/
- | Legend > ’/'
—— CAT i 4
[ carrsurvey Areas
\‘-‘ Lt J
_Schraff(s Lot & Ryan Playground v.
AT L ' \
|
. 4
NS
/ /Beverly Street @ CRD & Zakim Bridge
Vs 4 //
! - fl : ~ y N~
: : Boat Sections near Greenway———
. v ! B NG Alw f o o g
¢ 1 . 7 o *-M-’n-'-,; Sy s i ol ! N ff
’ LRI 8 p= W |
s " Aquarium Station Area=——— \\’ 5|
\ S NN Seaport Boulevard /
, & RO SRS v /
o ; % /
o
{ E 3 MassDOT/FHWA Climate Adaptation Pilot
- &‘ ¢// 3 »
—— e T : 3 » DRAF T2014-Apr-30 DRAFT
Central Artery & Tunnel System
(O Farer Higracy Aot Proposed Elevation Survey Areas
UMASS Ba i
BOSTON

| Leading the Nation in Transportation Excellence

5-May-2014
| www.mass.gov/massdot

25



Storm Climatology

— Includes both tropical
and extra-tropical
storm sets

- LaTée St?atis,_tj—g:a‘lly robust
set of storms.

+ No need to determine jgn{f
probabilities.
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Source: Woods Hole Group




ADCIRC Model Grid - Boston

Source: Woods Hole Group



Flood Risk Model
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Risk-Based Prioritization

f Determined based on Inundation Model results

Probability o

FlOOdmg Flooded in more storm scenarios = higher probability, higher priority
Criticality Score X Occupancy Category
Based on role in Based on ASCE/SEI 24-05
Co nsequence disaster Standard for Flood Resistant

preparedness, Design and Construction

Of FIOOding response, recovery

Higher consequence = higher priority

Further distinguish among assets with
Depth of same Probability and Consequence

Flooding

Higher depth = higher priority




Tier 1 — Probable Exposure in BH-FRM 2030

Consequence Probability
Facility Asset Name(s) Critical Functions of Flooding of Flooding
Score (BH-FRM)

TIER 1: HIGHER PROBABILITY OF EXPOSURE (FLOODING IN BH-FRM 2030 SCENARIO)

TIER1A HIGHER CONSEQUENCE (SCORE = 8-12) (2030)
Fish Pier East Building, West Building, Electrical Multiple 12 2%
Conley Site Switch House Electrical 9 2%
Logan Fire-Rescue Il Public Safety 8 2%
Logan Porter Street Substation Electrical 12 0.2%
Conley Wharf Switch Houses 1-3, Marine Operations |Electrical 9 0.2%
Logan MPA Pumping Station, Electrical Building, Ge[|Water 8 0.2%
Logan State Police & TSA Building Public Safety 8 0.2%
Logan Wood Island Substation Electrical 12 0.1%
Logan Marine Fire-Rescue Public Safety 8 0.1%
TIER 1B INTERMEDIATE CONSEQUENCE (SCORE =4-7) (2030)
Logan Facilities Il Maintenance 4 1%
Conley Berths 11-12 Access 6 0.2%
Conley Rubber Tire Gantry Cranes Cargo 4 0.2%
Conley Vessel Cranes 1-6 Cargo 4 0.2%
Logan West Outfall (Bar Screen Building) Drainage 4 0.2%
Conley Fuel Island and USTs Fuel 6 0.1%
Logan Facilities Il Maintenance 6 0.1%
TIER 1C LOWER CONSEQUENCE (SCORE =1-3) (2030)
Haul Road Haul Road Sump Pump Drainage 2 5%
Conley Interchange Facility Cargo 1 5%
Conley Reefer Building and Yard Electrical 1 5%
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massport



Floodproofing Design Guidelines

Floodproofing Design Guide:
* Design Flood Elevations
L MASSACHUSETTS PORT AUTHORITY
— New FaCIlltIES FLOODPROOFING DESIGN GUIDE
— Existing Facilities

November 2014
Revised April 2015

* Floodproofing Strategies
— Wet Floodproofing
— Dry Floodproofing

e Performance Standards

* Reviews and Approvals

K\
KLEINFELDER
Arght Arapfe. Right Solutions
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Design Flood Elevations (Probabilistic Model) massport
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OLD - Logan DFE New Facilities: Cat 3 MHW = 19.5 ft (SLOSH)

18 OLD - Maritime DFE New Facilities: Cat 3 MHW = 19.3 ft (SLOSH)
1 6 NEW — MPA DFE New Facilities: 0.2% 2070 +3 ft freeboard = 17 ft (BH-FRM)
OLD - Logan DFE Existing Facilities: Cat 2 MHW = 15.4 ft (SLOSH)
14 OLD - Maritime DFE Existing Facilities: Cat 2 MHW = 15 ft (SLOSH)
NEW — MPA DFE Existing Facilities: 0.2% 2030 +3 ft freeboard = 13.7 ft (BH-FRM)
1 2 AE 1% 2013 = 10 to 13 ft (FEMA¥*)
1 0 AE 1% 2009 =9 to 11 ft (FEMA)

(Feet NAVDS8S)
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New Construction massport




Common Recommendations —
Seal Electrical Conduits Entering Building




Common Recommendations — Overhead Doors
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Revised 9/17/2015
IRV LS HEAVY WEATHER PLAN

DRAFT

HEAVY WEATHER AND
FLOOD OPERATIONS PLAN
FOR MASSPORT’S

MARITIME FACILITIES

Massachusetts Port Authority -




Airport Coastal Flood Operations Plan - Timelines EEl

Pre-Flood
72,48, 24, 12, 6 hours

During Flood

Post-Flood
12 hours & 12+ hours




Flood forecasts drive the action plan

BOSTON HARBOR AT BOSTON
Universal Time (UTC)

187 B 187 6L 187 B 182 6L 187 &2 182 &L 187
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16 Latestobservedvalue: 3423 ft at 2:06 PM-ED T
15 23Aug-2015. Flood Stage iz 12.5 ft

I Datum = Mean Low Low Water (MLLW) I

13 {Minor: 12.5
124 Action: 11.5'

10 -} 9.72 ft 9.5 ft

Tide Height (ff)

'1 T T T T T T T T T T T T
2pm Ealrn Eplm Ealrn Eplm Ealrn 2pm Ealrn Eplm Ealm Eplrn Ealrn 2pm
Thu Fri Fri Sat Sat Sun Sun Mon Mon Tue Tue Wied Wed
Aug 20 Aug 21 Aug 21 Aug 22 Aug 22 Aug 23 Aug 23 Aug 24 Aug 24 Aug 25 Aug 25 Aug 26 Aug 26
Site Time (EDT)

---- Graph Created (2 45PM Aug 23, 215 ) —— Observed —=— Forecast (issued 4:13AM Aug 23) 38




Flood forecasts drive the action plan

DESCRIPTION

FLOOD FORECAST DATA

Date and time of report

10/30/15
13:00

Date and time of arrival of flood elevation
greater than or equal to 9.0 ft. NAVDEE

10/31/15
12:30

Maximum flood elevation forecasted (ft.
NAVDES vertical datum)|

‘ 12.5 ft. NAVDSESE \

Anticipated wave height at time of maximum
flood elevation (ft.) (if available)

Harbor: 2-3 ft.
East-Facing Airport: 7 -9 ft.

Date and time of maximum flood elevation

10/31/15
14:00

Date and time of recession of flood to elevation
below 9.0 ft. NAVDE8

10/31/15
18:00

Duration of predicted flooding above elevation
9.0 ft. NAVDEE from start to recession

‘ 5 hours, 30 minutes ‘

39



Logan Internat|ona| Airport - Flood Operatlons Plan
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Table A2
24 hours before ﬂoodl

Moderate
Lower
Moderate
Moderate
Moderate
loderate
loderate
Moderate
Lower
Lower
Moderate

Moderate
Moderate




Tabletop Exercises massport

’fwfeather and Flood
/ Plan for Massport’s
Marltlme Facilities

TABLETOP EXERCISE £ ot = oe

SustainedWinds: D <38 mph
3 3073 mph H 74110 mph M » 1 iomph

—

Wamings:
Trop.Storm I Hurricane I Trop. Storm

(s
KLEINFELDER

Bright People. Right Solutions.
\\_—7 !




Procure Temporary Flood Barriers

* AquaFence successful bidder

* Logan Airport — 4 facilities
®* Conley Terminal - 2 facilities
® Fish Pier — 3 Facilities
* Ready for deployment in September 2015
' 4 ) B I

b (-

i'n Y Y . i
Stored Barriers Deployed Barriers
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