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HUIB DE VRIEND WAS 5 YEARS

LD WHEN THE GREAT FLOOD

0F 1953 HIT. IT WAS A
CHILLY SATURDAY NIGHT,
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andthe local racio stations had gone ofT e i ot their
wenal hour near bedtime, pust before the full foroe of the
storr blew in What Ntlnﬂlkyuullg Husiby mre than the
whisteal the wind orthe thrms of tie rain wes the pani
in his- grandrnother s voice, *She was yelling: The water
s coming! The water i3 coming!" he recalla. That was
whon ho knew somothing was wrong, His grandmobar
was usually 2 voics of cubm in the family.

They flad to tha atthe. Huibs fathor tontured dosen to
the graund foor, which had filled like a batlhiul, to raid
thepaniry for prosisions. A few days lates, saldiers arrivad
in dinghles i hélp the de Vidends heir local
chairch, whichwas bailt on the villages highest ground;
not fomg after, they were moved by rail to a town 10 miles
vz wheere Huilsattsnded kindergaren ligseveral weeks
bediore his farmily was allowed to return home, “Cnky later
id 1 reallze that sy grandmother belonged o the gea-
erationswithan inbreed fear of water,™ e says,“She never
even bearned toswirm 1t was not noemal te swim. Soyoa
can imagiee thial even a meler o water wasenoagh to
make them nervous,”

‘Thve die Vieneds survived, but more than & soaf thelr

hund Duich wene

belt borieless, and one-tenth of the natioes farmland

oded The famously pragmatic Queen Juliana, shohad

[ dh bijeets from b d taher,

pulled on rubber bocts tojain the reliefeffort “God, " she
doelared, “now cale upon our powars of resilines.”

I the Metherlands, that ressdience ultimately meant
far more tham a season or two of farioes rehoilding. Do
Welend grew up tobecome a coastal and Muvlal morphol-
ugkst, i ki icntist i} £ hyramics ofshy
and rivers. Though he insists the Beadwators did not set
i creer path, be acenowledpes that “you don't farge:

11 mot, Th

]
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somathing Hke that ™ (He also learned o swim.) He meanwhiles became partofa
prawing army of engineers, designers, and scientists wha sinoe 1953 have made it
their life's missian towork withwater. as the Netherlands buil: itselfinto thewarld's
premiter laboratary for how to tame the riversand the seas, Today, de country's ideas
and expertise may be its most vahuable export, *Reteat is notan option, thingh e
beruw it's dampercus, The ondy aption s to protect oursehes,” sy Free Universiny af
Ammterdam prodiscor feren Aerts, the weed s foremasd sepertin ood-risk mamge-
mamt, “1fwe inveest right now in innovative measres, we can avoid 3 lotof damage
I the fugure.”

Visitors wha come herandsin the hay i | of
flood control that they can easily duplicate back in their home countries are bound

value, Seas am rising. And land ks sinking. The soil under
[akari, Indonesia, for Instanoe. dralred sseadily of ground-
weater, is collapsng 4 inches @ year

Asscientists predicta wetter, stormier future for much

1o be dissappainted, The Dutch hive bearted the hard wiry that no single
suffice, Their rebuilding efforis since 1953 have evolved awiy from post-dissster
clichis—e' fahow the suem who's boss! far more What
you see theee now, especially what has been built in the past few years, is indeed

I the Dutch |
sulting compans fanning acres s the world b talk about
water. 'J‘mp are N&ltklﬂs on water-related FIDil\I!S fram
the Misstssippd to the Mekong, and their thinking was
[ e Yorks S2o kLl ~Hurrcane

thee architecture of the fisare, as the fght agains cising tik

i L . The Dutch y beer werking with Ersstead af Sandy faan il
batring Ie, oswering barrlers agsnat the water nateid of raksing them. They're barness
ingthep hie cloud—ennrmns dataand cutting-+d ge computer

duting—to predict th of the closds. Thiy're bullding seawalls so
beeanitifind you wonld it recopnize therm. And s ] diseonvered, the mest impartant lessons
they are trying ta impart might noc be obowt dikes and dunes st all

[wee page 100). "W are branding
this knowledge around the ghtee, aisd we are benefitng
From it," says Piet Dircke, who b widely known s the
“wuater gur” at the Amiterdam-based anginearingand-
canslting firm Arcaclis. “You doeit esd oo many Dateh,*
hesays. “hut a fiw can halp you a Ketle bitl” Tircks is 2
|avial evanpelist for better water managerient, wha
ks oldik i

b the warld som Biveswiths i i b

dreds of mill ks mare reside in river valleys. In Homg Kongand Singapare, Mo York
and Sharghal, thousanes of acres of new witerfont land have been ereated thrngh
the maghc baikdwpof landfill-and [with luxury condoz an i

towers. Yot the rlsk of coastal Iving has grown In lockstep with that Land’ soarlng

Thea Flood as Frossy:
Uwiich sutisols have evnlved,
anyps muthor Tracy Metz,
s war ki s alnst watsr

g N .
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reserved far foot-
beall teamns and refiers to Mew Orleanss revamped levess
s “aheokitely fabulous!" He spends abaul 200 days a
year away from home, and his recent itinerary reflocts
the demand for Dutch help: Bargkok, [akara, Ha Chi
Mind City, Dbaka, Shanghai, New York, NewOrdeans, Los
Anpeles, 5an Franciseo

Whieti Trircke started al Arcadis 20 years ago, it was
mialnly a Butch compamy—"95% of pur business was
Duteh,” he says Last year, just12% of the frmis 53.35 bil-
Tiun in revenae come from the Metherlands the U5 was
Loy flax s Bargest market. Ancads is wark g with the Ay
Carps of Engineers on wetlines rejuvenation in the Mis-
aiasippl Delta, i is helping 1o rescore the Los Angeles
River’s natural flow, And it did hydrobogical-madeling
werk far the Bloomberg administration on jama b fay
v ey York: hopiragitwill lend to o post-Sandy flaod-
protaction business. “If ] wors a Now Yarker, | woeld be
very exeltec],” be savs, “How fangastically nteresting!”

Aund for the Match, how faneastically nermtive. s un-
deniable, says Matthijs van Ledden; an executlive at the

ithapa

FAOM DHAKA

THE SURGE IN GL0B
DISASTERS HAS MEANT A
SURGE IN DUTCH BUSINES

CARVING A NEW CHANNMEL FOR THERIVER WAAL WILL TRANSFORM
THE CITY OF NIJMEGEN—AND MAKE LT SAFER

A RIVER RUNS THROUGH IT

ILLUSTRATIONS BY ERYAN CHESTIE DESICH

NOVEMBER 2012 FASTCOMPANY.LON 00

o Stanlth Delmmes:
Mg Flattman om the.

amd carves disguise ahuge
Banrrior e ghemy aoas.

nginesrlag oy Loyal HaskoningDHY that the surge (n Dutch bisiness = closely
& Alker K, van | i M

e four years 1o Jead o team that helped the Army Corps strengthen the city's levees.

Gerverraments fund met ofthewaler busingss, but Bidy, Royal HaskoningDHV has

fleoel 4 latians in th Meanwhile,
Five smaller enginwering and design firms have banded
e v am expot-fooused moupealled Doich Water Design,
chich h jects in Belgium, Brasil, and India,

seen strong gravethy in corparate spending, too. In Thailand the 2011 Aocds crippled
fnciorles of multinationsls [k daand Canon, stall supply chakns. Today,

Dischambatiorsgo well beyand recrofitting. Architict
Koo Olthules atelier, Watersdioonl; doss anly watsr-

they're devising theirawn risk-reductinn plans, “They coald wait Sor th
van Ledden says, Butin many kcations they are thoosing o move farward indepen-
dently, ard as Eastas pensilie.

15 andl has designed several floating hoises
IntheNethedands Now, inthe Makd ives, he—in partner-
ship with the developer Duich Docklinds—is butlding a

While these [ RANIES A0 Ceam] they aks Amadis, Royal resort, omphkee with an 18- hole ol oosrse, thatwill ot
HaskenlngMHY, and a third majer Duich coniractor, Beskalks, won business n Louk- entirely on a Stymdoam-and-concrese foundatkon, He sees
sinna B T peas-atrina it as an early step it 1 whedly new markel eventually,
thee Ay Coirps idens for rebudliding. They did the same for Mew York after Sanay last b Iike to build floating housing for the poar in the Mal
year All i kg 102 hetnsw that s esting new dhivees niad Banglacbests, “Buileling on water g |
N0 FASTCOMPANY.COM NOWEMBER 2013

A-year-old, “tsn't this fantastic?” he tefls e, meaching in diffe i

Against the Tide

CONTINUED FROM PAGE 101

Dostemcheldekering, He also tracked bow the
barrier disrupted the fow of sand needed to

help taslovw waves ind soften storms. He siyps,
in professor-speak. that the shoals “evolved

“The dynamics are always changing, ard its
wery challenging te understand. Models are
never mare than what we already knowe™

Six miles north of the Sand Engine sits the
S £ e

stretches of seafront. The northern section is
i ithch = o

nean-lithars, On the soathern stretch, the sky

gatively™ becauseofth el
In baymen's berms, they sheank because they
didrt getenough sond,

Duech L compels the government o main

i Ao

feels i Firvinh-
ing a new, $100 million promenade that's all

trees, He smiles. “These fallapart oo,

Flaitman seems especinlly pleased by the
coniours of his promenade. He came to this
beach asn itasstraighe and flat,

it for i regional vievs a spreading quilt
ofblue reveals the extent of the starm. Any sane
persan wauld want to fiee, but not nortkward—
the model shows that the A4, the main arery

given the chance 1o redesign itas an adult {hes
36}, e created horizontal and verticall curves
o incrense viswal drama. “See these gentle
hills?* Fluitman says. “This mokes you inter-
ested: What's over there? What's beyond that
bend?* He discovered that Dutch regulators
dide't want o different beach. They rejected the

Bright and clean, Meached wood and !
e steel, as if the scene had been nin through
an Instagrm filter called “Mew Duteh"

There was no dike here before—{twas one
fit I S Bt

L
This strategy which keeps thebeach o halFmile
wide in places, requines a coutly annual deposit
o 1 million cuble meters ol sand. Which com

pelled & group ol sckentis induding de Vend
nned his Dok fi eolleague Mareel Stive tosalve an
Interesting puzde: Can noture be harmessed
halp da this unnatural thing?

“Twa years age, the Sand Engine was barn
Twanty million cubic maters of sand were
rownundend tor formma hatfmdle-wide, 125 mile-long
baach oxtension. Hydmlogists and enginesrs

r Y
the most knowing observer would notics the
ane ther nove The rest of us would see an un-
ulatlng waterfront park, sloplng serward from
the dunes to o one-way street for cars, (hen toa

i bk

f—p

d for

The gnal here goes beyond disaster planning
for the Netherlands; the firm hapes to build a

meore freedom than land,” Olthuis says. “The next step i
nit poding higther into the aly ke 50 or 100 yersape 10

ging over thewater,”

Such futurlstic talk may relnforce the Nethedands

A NEW NEW
AMSTERDAM?

reputation as a magical nation of water whisperers, 2

notion thatvan Ledden finds laughable When helived in
ew Deleans, he stys, sane people spoke o bim s 1 he
wiere soemee 501t of Dutch saint, “People ook at you & if,
when you ouch ssmething, everyining will become dry
Hut we need fobe honest 18 ook us about 10 cemturies o
ctnmee 1o the conclesion that we needed w develop a long:

e

Incleed, his homeland suffored gravely to getall this

expertin=—and all this business

Theee are 16 million Dutch erameed ooto 2 piece of
waterdagged land that, ifit were part of the (L5, wauld be
emeafthe smallest states. “Everyone sevs the Metherlnds
B A e veba | h \eal withall this,"
amys Tooo Kuijers, n designer at the urhan-desipn firm
Posiul. “Bul we're nal geniuees We've ust learmse a lol

froms our mistakos, And we've learned slowhy”

IMyau pradss the Dutch for being “shead” in food pro-
tectian, you mvst als acknnwdedge that they have been
“ahead” in waterborme woe, They've been leaing lives to
Dieds long befoee the 20th century—ihe St Elizabetht
Day Flood of 1421 killed as many a5 10,000 people and

hy hoames. )

destroyed hiund

St Elizabeth b the patron saiat alwidows, dying children,

and the homelkss.

Still, it was1he 1953 finod—a Netherdandish Katrina—
tharteruly mobiillzed the countrg 1 nspiied wnprecad ented
ivestment in & massive, multidecade project, knovwn
iy tho coast. i dilca
busding meateréals—clay, sand, fisr—were replaced by
stasl, conerote, and canfidinee in madorn engincaring

1

a5 the

What New York Accepted

wachay ir

Bl closabie ator
IO ETRICE Urban crss

ft angel, the Maeslaniker

which Inodes bike a gi t

e ¥
thewater. Thousandsof toarists visiteach year toma

St wings—gates, sach 5 wideas the EITel Towes istall,
thatswing shut to protect Earopss larpest port, The Delta
waorks effort slsa led to the 5.6-mile-long, $3.5 billion
asterscheldekering, completedin 198, which forms the
warld’s |aTpest stoom-surge barrer A monument ot one
end eapriueres the Dateh senseod conepest-by-consinactior:
MK GAAN SV LR HIETTIR DI MAAS DE WIN D I vil—"Here

ihve e ks puled by the wind, the moen, and us.”

Huib de Vriend, asan academic at the think tank Delft
Hydranulics, built models predicting how water wosld fow

throgh and pasttlie CONTINUED ON FAGE 124

Im thie afficial Butch mind-set: They now accept
that Mather Nature may be hard to tame but
she seemis willlng to partner, *We nsed to de-
fend against the water as our enemy,” Mete

king aoming codesto encourage
Jul " 1
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ence, refusing to pay above market for con
demned properties. But neither has it deployed
erminent darmain. Vic Gremmer, o social werker

e 1

says. "You cauld sy . de
Water as aur frenermy”
This attitude has become ax cracial to the

Dutch as ion—if nat

web-based version of 30 that led allow n
Manhattan building manager to simulate,
sy, o husrricane’s effect on his apartmient tower.
What 30 most resembles is an agui-centric

wersion of SimCitg—"but with realistic data

and caleulations,” says Verbree. When Fleu

make stronger bacriers, Bul Pl
evidence, He suppested that rather than relyon
bonal wisdom, they d el -
elimg And i the end, b v Fight: A carvy cosst
tiasipates wave lizcees in 2 way that a stradght
seawall canncr.
The Dutch bove data, Flubteman got his o rves
because of it. And a Duteh semse of cauthon has
e K e fhek of Mood

ke parth, then toa pedestr rea and beach,

The largest project of prchitect Age Flubtmon’s

earoer, it ks an artful demenstration of how 1o

intagrate traditienal boncheide amanities with
7 P i F

“Making a dike here was quite extreme, You

want something 10 or 12 meters high, and 30

hod ealeulated that Il il

tors wide—a big thing ™" says Fluitman as wo

miove 50% of the sand northwand, 4 h
“Loalk what happers if yau baild a mnd castle
at the edge of the surfand the tide comes in,"

venade, Dressed ina half-butioned

says Stive, “You diffu d it
Thesand is nat gane Itjust sprosds in all diroe

tinns. If sand castle disappaars in halfan hour

h A i Flons, b ol
moreliks a boachgoer than a boardwalk builder.
iginally he aplains; the government hired
Bt o bt Mamael degoti Mol wha

comiro] to-colbect and amalyze imimense amoants
of it ey mnlke o watertight case, The gove rmment
hos mapped by air, to astonishing detall with
laser and mdar, the ontirety of the natkons to-
pography: That informaticn has inspined one ol
the most promising—and exportable—new in

movations: 3%, o cloud-based systam that can
simulate the effects of 2 minstorm or 4 levee
bresch, starm surge or o wassr main broal. “The
Metharands is very conservative. W think wo
can solve everything with a bit of sand” says
Jan-Masrton Verbroe, who hoads 1T at Melan &

bors switches to a machine holding data
for Lang Esland —less detailed than what it has
foe the Hetherlands, but suflicient o do basic
simulativne—1 can see the potential,
| bl we o, she ssdes? " Mak in"
1 reply. W center 2 eloud over an area on the
edge of New York that was hard-hit by Super-
atorm Sandy and unleash 1.5 nches of rain.
Withln two boes, widening bue ribbons streak:
neress the area. Afier five. thewater has dralned
firean the higheer ground, Bven after o day, bow-
Iying comstal areas are still wos,

Ifyou wereto choosea persen who bestrop-
Dutch thinking man-

moreso. And once again, floads helped bring
abat the change. In 1993 and 1995, a5 Delia-
works finally neared completion, foods hit
the Duich fram behind. The Rhine, Meuse, and
Wanl rivers swelled with Alpine snowmelt,
loreing 250,000 peaple from their homes. The
decision was made to serengthen river de-
lemses, bul this time in a dilfferent way Tor
cenuuries, the Duteh had tried to channel dvers
and streams into ever-narrower courses and
canals, But praduslly thiy cvme to realise that
river systems were akin to greyhounds; you
can try to confine them 1o small spaces, but
they will alwiys need room L rin

Henee, Reom for the River, an Initlative
with 34 Interconnected projects, |ncluding,
mnat ambitioualy the digging of o new L5-mile
channal in the city of Nijmegan that will sl
lewinte the pressure ata particulardy tricky
bond in the river and create an istand fram

agement hos evihmd over the past decad
it might net be an engineer or architoct ot all.
In fict, it might be Tracy Metz, who was ap-

what wiis a la, In seme places, dikes
will b bolstergd and raised, In sthers, they'll
b lowered, a radical, even herstical nation in

printed in 2007 ta g nati d
topropase idens for the next 50 years of flacd
proparedness, Mot was, in herown words,

was renowned for rojuvenating
; )

stk Sol-Meral

thie Sand Engine o bast 20 ears.”
TheSand Engine, which is shaped maghly

and toak over after his boss died last yoar

like 2 sl b the Building a multilayered dike hidden umder
line, does maostly what its designers expected 2 beachiront s noteasy Regulators decroed that
it TPt o velpesaiils ceast while dal L gl s i dike, which is designed

ional and ecclogical | Thelagoon i d than theooe

crvated by the “heel” has hecome a popular kive-
surfing venue a5 well as an impartant hahita
Fout javendle Matfish Focks of gulks kol on th
sl Sea grass has aben root, donting the whil

¥
bedind 301 “But e say that with o bit af T, you
can increase safoty even mare.”

The computersystem is based on the work
of a professar st the Technical University of Delft
Wytze Schiturmans, Nelen & Schuurmans's
principal, says 30 & 1,000 times Fster—and

k ! the imch—than

in1953, could

anything heavier could prneture th 1]

mid-starm. Flultesan, lanky and athbetie, lopes

expanse with green, The sand has traveled
roughty acoand ing to plam. Already; acad govern-
ments in France and England have Initiated
projects mimicking the Dutch design.

This might be premature: The Sand Englne

team sleomepert buih

awer o a pedestrian hriclge linking the dile-top
roadivay with the pedesteian promenade. “it
ook Hke steel, right? But its actually bullt of
enmposiies,” he aays, beckoning me tojoin him
underneathihebridge Crouching, he palnes oot
the small nuts and balts studding the ends of the

with inputs, & system, and owtputs. Eutwhst iF
o chon't kervow honw the inputs will vary?" says
de Vriend, who is now 66, Usually he has o
pentle, grandfntherly mien and thinks for a few
beats bafore speaking But as we stand on an
escarpment carved by the waves since his last
wisit to the Sand Engine, he seems like a giddy
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beams, vt they're ealibeated o de-
tach in 8 major storm surge. “This bridge can
support 500 people. But whatother hridpe in the
world i designed io falll apart into hundreds of
pieces ™ At one point during the planning process,
the adds, one loc official asked. “Can't we plant
same palm trees (™ In response, Fluitman de-
signed 34-foot-tall lampposts crowned with arms

anyee fenal Moed model. y in s
I thes Melen & Schuurmans lab, aSpartan cal-
Teetion of desks located in o howse in the medi-
vl heant of Utrecht, Verbees and his colleapue
Olga Pleumeskers hover over an on-scresn
projection of the clry of Delft. Heumeskers de
cldes to dump nearly 4 inches of radn an Delfi
In Just ene hour, *Just 1o see ™ Thisls pot realie
tie, she tells me. ‘It a loc of water”
Shezoomsin on o nelghborhosd hetween a
leey camal and Del's Cathedral, Within minutes,
he flood reveal the tow’s o -
though the canal has spilled its banks, some
camak-side streats emaindry while roads firther
inland are awash, Within three hours, water
Inpsat the Cathedral apse, and as Plewmeskers

repr

aland vh
for more than a millennium.
Iy N il the

piled ever higher

sy b Fand the
by the authorities didn't cover the costs ofhis
new land and construction of his new house,
o the mad and up o small but sigrificant rise
from the old one. “We lived thees for 21 years"
e says s we sip coffes in his new litchen. He
gazes out at his new patio and the new reed-
edged canal beynnd that. “We've got this new
house, and these beautiful sights. But the old
Tosizsee, wee were used 1o it—the keys go here, that
goes there, Dur children were born there ™
Pertuaps the mest inrovative element ol Feom
Fenr thie Riveer iss Tsonwe offici als buile relationships
with these whaem the program will displace
T fiee thee River has project managers whose
mualn job s to talk with residents. One wham |
et v formerty a politheal Iobbvy it a0 EU bead
quarters In Brussels He calls his cument wark
“hobbying ot the kitchen-table bevel " The long
tarm approach in the Meardwaard has refied
haevily on humility; officials repeatedly struck
varkeus compromiaes 1o help win residents’
pport at lenst negui d showl
thraugh these conversations =15 years and
counting=—the officials holpsd Gremmor snd
mast af his neighbors to understand the science
behind the project ns woll as the recessite
Aneftirt (3o the depoldorization—and more
roaclly, Roam For the River—*is not only about

and technical innava-
llabaration, 2 rogional

ist, with a typical

atwaterin the country's past as well as in its

ho ponple.*Shewas ajoumal-  Noardwaard, an arcain i Neth-  tian. It alsaah
the importanes erlands For the ot s o Lo
pold sland turned intofertile fields, Within — farmers di "

approach, and n mind-set” saps Henk Ovink a

5 | N

| at the Dutch Minisry

palicy making 1 by the

200-10-300-purn-per-person levy that every

ressident pays for local flooed protection. Bue be

yemd her avorn story—ham in Los Angeles, she

rrved te the Methedandsin the 19808 and jokes
+ I

h & TR | wnker

by o ene i in o whth too much—she says
she was o water exper.

Over time, she became one, She learned
that the dream of Holland as watertight
fortress—ceanals are monts, siralghter rivers
are safier rivers, higher wallsare better walls—
ks compelling but Mawed She discoverad that
the materials deployed in the Deltswarks, the
couniry’s coastal bulwark, were sophisticated,
but the methodology was essentially “the way
they've done it from the Middle Ages.” Last
wyear. she wrote Sweer & Salt: Warer and the
Fuurch, the seminal baok on Putch water man-
agement. e of the book’s lessons is how
Metz's own education coincided with a shift

a15-mi 25-fot-
tall ik will be leowered by 10 Feet, creating new
apillways for the New Merwede River. Nearly
A square mibes of felds once planted with pa-
tatoes and wheat will be “depolderized,” with
large pertions of the band Mooding durngimes
af high water.

Dikes are relatively axsy i deconstnier. But
entire lvellhoods—especially thoss afa people
whohave, for centuries, clawed dry land from
seq and swamp—are tougher “Thisis a national
safery projert. Bur even with national alne, we
have had ta deal with personal interests,” soys
Hans Brouwer, 2 senior river expert with iifk-
swaferstant. the federl spency for Mood protec-
tian. Fifteen Farmawere condemmed, along with
lowe-lying homes that will be threatened by the
new spillways. “There were 75 families living
in the Noordwaard. Farty will stay 1t has beeny
difficult. It has been painful *

taiot

afln and the Envi who
hias been exported toWashingtan, IC, (o serve
a5 special adviser to Shaun Donovan, secretary
af housing and urban develapment “You can't
baiild abeves with a mind-st—yoo need money,
vou need s, ancl you need innovation. Atthe
sarne thrme, yoo will never bulld those things i
the mibnel-set st right.”

Gremmersays theres much tolike abaut his
new home. [shs 13 feet above sea level, solt’s
unquesticnably safer. Hels an avid birdwatches,
and a varkety of spectes have been arciving in
greater numbers And [Thes hungry foe fish. he
junst slides open the higglass doors 1o his patho
and casts his line Thecanal et hack reems with
el cam, and his fivarite, snoekhaas—pike-perch
“Filet It." ba says *Put itina pan with alirtle hit
aflemon, salt, pepper, hutter. Dalicous"

“Are yon happy here?™ sk, He sighsa Tittle
before rephying: “We're not there yet* @&

The povernment has dore [iiteto by inf
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