Metro Boston Dike barrier concept

Protect and Create
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Metropolitan Boston grew out of
and into
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SEA LEVELS IN BOSTON WILL CONTINUE TO RISE
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Climate change will hit New England hard,

report says

- “Global average sea levels, without significant cuts to
emissions, are now projected to rise by as much as 8.2
feet — 1. 6 feet more than prev1ous1y prOJected #
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“Stormwater ﬂoodmg means both
1de and riverine flooding!




BUILDINGS EXPOSED TO FREQUENI
STORMWALITER FLOODING TYPE
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Source: Climate Ready Boston-Dec. 2016 Report



Coastal and riverine flooding can impact the local
and regional economy through physical damages,

stress factors (mental stress and anxiety and lost

productivity), displacement costs, and losses
due to business interruption. Loss estimations

presented in this assessment are reported as an

annualized value for each sea level rise condition;

annualized values represent the total of the
product of single losses expected for each projected

sea level rise condition and the chance of occurring

1N any given year.

Source: Climate Ready Boston-Dec. 2016 Report



Annualizedl]losses will increase with sea level rise...

$455M

T 12M

$62M
S137M
~ ¢$2aM $269M $983M

9" SLR 21" SLR 36" SLR
2030s-2050s ~ 2050s-2100s  2070s or later

Source: Climate Ready Boston-Dec. 2016 Report
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These annualized figures are just about Boston.
What about the other vulnerable communities
of the Metropolitan Boston estuary?

Also, these losses appear attributable only to sea
level rise, and do not account for storm surge
disruptions which - 1f Sandy 1s any indicator - are
probably 10x those numbers 1n lost productivity
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INDUSTRIAL, COMMERCIAL, &
INSTITUTIONAL PROPERTIES AT RISK

% % $
commercial industrial assessed
land land value

B o e I - -
- $860 million
Corbridge W Jyon  S— i
_ $2.63 billion
B $240 million
Chelsea ‘ o ‘ wE I $100 million
Everett 79 % ’ 87 % . 5210 million
‘ - $540 million
$14 BILLION IN PROPERTY
$420 milli
S EE LR - VALUE IS AT RISK
S .” ' 49 % ’ 63 % .$330m||o
omerviiie I $170 million
) 90 % 52 9% I $70 million
Wlnthrop “ . | Less than $1 million
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RESIDENTIAL POPULATIONS AT RISK

% residential % total population
land population & property value

P o P e

Boston $2.02 billion 123,620 residents

35,452 rosid
Cambridge . 2% '34% I 35,452 residonts

$2.90 billion

Chelsea . 41% ' 12% . 4,215 residents

|S170 million

HU” ' 14% | 433 residents
I $80 million

Q ) ’ 7% - 14,035 residents
uincy B s o

Somerville P v Ml 3528 rsicens 20% OF BOSTON AND

.5390 million
' 48% . 5,077 residents 34% UF cAMBRInGE

I 50 rition RESIDENTS ARE AT RISK

Winthrop
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The challenge:

HOW TO PROTECT ALL THE
VULNERABLE COMMUNITIES OF THE
METROPOLITAN BOSTON ESTUARY?
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==~ Dike Barrier Concept
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/ Dike Expansion

Future Storm

Current Storm

Rock-Filled Dike Concept

Source: R.F. Daylor-Tetralech

R.F.Daylor’s estimates $100/cu.yd. for placed fill, plus $500
million for each of 2 shipping locks.
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Roman’s wc
lasted millex

By Ben Guari
WASHINGTON PO!
WASHINGTON
thousand years ago,
builders constructed
walls and harbor pi
concrete they.used @
the empire — and still ]
sons for modern engin
entists say.

A bunch of half

structures off the Ital
might sound less in
than a gladiatorial o
But underwater, the
in the material. The b
crete, a mixture of y¢
and quicklime, has
the sea for two mill
counting. What’s n
stronger than when |
mixed.

The Roman stuff
traordinarily rich m
terms of scientific pc
said Philip Brune, a

a single stone mass, impregna-
ble to the waves.”) But it’s not
the complete picture: It’s one
thing to assemble the ingredi-
ents, another to know how to
bake the cake.

To that end, Jackson and her
colleagues peered into the mi-
croscopic structures of concrete
samples, extracted from the sea
walls and piers as part of a proj-
ect called the Roman Maritime
Concrete Study. “This rocklike
concrete 1s behaving, in many
ways, like volcanic deposits in
submarine environments,”
Jackson said.

Where modern concrete is
designed to ignore the environ-
ment, Roman concrete embrac-
es it. As the scientists report in
a study published Monday in
the journal American Mineralo-
gist, Roman concrete is filled

with tiny growing crystals. The
crystals, like tiny armor plates,
may keep the concrete from
fracturing.

The scientists subjected the
concrete samples to a battery of
advanced imaging techniques
and spectroscopic tests. The
tests revealed a rare chemical
reaction, with aluminous tober-
morite crystals growing out of
another mineral called phillip-
site.
In this instance, the Key in-
F‘ent proved to be sea water.

sea water percolated within
the tiny cracks in the Roman
concrete, Jackson said, it react-
ed with the phillipsite naturally
found in the volcanic rock and
created the tobermorite crys-
tals

“Aluminous tobermorite is
very difficult to produce,” she
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BUILDINGS EXPOSED TO FREQUENI
STORMWALITER FLOODING TYPE
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Source: Climate Ready Boston-Dec. 2016 Report
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These numbers are only for Boston.
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Enterprising forebears - investors as well as
policymakers - had the vision to fill tidal flats to
create Boston’s Back Bay 1n the 19th century.

Their descendants are equally capable of
undertaking a comparably visionary project in the

21st century, one which would serve double duty as
protective flood system and newly created
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A diorama of the infilling of the Back Bay was exhibited at the New England Mutual Life
Insurance Company (now The New England) for many years. The train, consisting of thirty-
five gondola cars bearing gravel, can be seen on the right with the tip cart dumping its load of
fill into the marshes. The gravel train made twenty-five trips per day, moving 2,500 cubic yards
of fill daily from Needham to the Back Bay. (Courtesy of The New England.)

30
Source: A.M.Sammarco-Boston’s Back Bay




A potential bonus feature of the Metro

Boston Dike freshwater lake and storm

flood reservoir might be as small water
reservoir for southeast Massachusetts
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Somebody with a vision will

PROTECT ALL
COMMUNITIES OF THE

METRO BOSTON ESTUARY




-} HoRMwaAre 4 ..
ReseRVOI‘R ." 'y

T -
)

MeTrRO Bos YoON_ 1K BAQF?/EJZ

52: RVING AS New WA‘?Z?QFKPD/\/)— NEICH BOR I OF>

——

L/t FRESMHWATER. SESER oR =i el

o ——




