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_Then.and now: Awash in
memories, Pete Vujnovich, Jr.,
holds a plcture of what was

once his grandparents’ home

near Empire, Loulslana.
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provide vital hurricane protec:hon for
‘New Orleans. Andthgy’ne disappearing
under the Gulf of:,nglcofat_‘ghe rate

of 33 football fields a day.

By Joel K. Bourne, Jr. s ioso
Photographs by Robert Caputo and Tyrone Turner
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HUMAN TRACKS
In the form of pipeline
canals slice through
the marsh near Leeville,
an area suffering a high
rate of wetland loss.
More than 8,000 miles
of canals crisscross the
state’s wetlands, fueling
eroslon and saltwater
Iintrusion and altering
the natural hydrology.
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aster than any place in the

siana is losing its protective
€S and barrier islands
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With the runoff from & third of
the nation {inset map, far right),
the Mississippi River built coastal
Lowisiana, & swath of marsh,
slands, and swamp that covered
more than 6,000 square miles In
the sarly 20th century, Leveas
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roots, By the 19608 the US.

spring floods that pumped vital Army Corps of Engineers had
sediments and nutrisnts into dredged 14 major ship channels
wetlands, Then nutria, & South to inland ports, while ofl com-
Amarican rodent imported by fur  pandes cut countless canals for
farmers, escaped into the wild pipelines and wells (below). The
and began devouring marsh resulting wetland loss is seen in
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aerial photos of an ol field in

the Barataria Basin |below), Add
the toll from subsidence and sea-
lovel rise, and Lowisiana has lost
1,900 square miles of wetlands
since the 19308, With ancther
700 square mibes likaly to vanish

>
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by 2050, the state has proposad
an ambitious 14-billion-dollar
plan to save what's left, “We
ripped the guts out of south Low-
isdana,” says University of New
Orleans geologist Shea Penland
“Now we want it back.”



Texas state line, Louisiana is losing its protective
fringe of marshes and barrer slands faster than
any place in the U.S. Since the 1930s some 1,900
square miles of coastal wetlands—a swath nearly
the size of Delaware or almost twice that of Lux-
embourg—have vanished beneath the Gulf of
Mexico. Despite nearly half a billion dollars spent
over the past decade to stem the tide, the state
continues to lose about 25 square miles of land
each year, roughly one acre every 33 minutes

A cocktail of natural and human factors is
putting the coast under. Delta soils naturally
compact and sink over time, eventually giving
way 10 open water unless fresh layers of sediment
offset the subsidence. The Mississippi’s spring
floods once maintained that balance, but the
annual deluges were often disastrous. After a dey-
astating tlood in 1927, levees were raised along
the river and lined with concrete, effectively fun-
neling the marsh-building sediments to the deep
waters of the Gulf. Since the 19505 engineers
have also cut more than 8,000 miles of canals
through the marsh for petroleum exploration
and ship trafhc. These new ditches sliced the
wetlands into a giant jigsaw puzzle, increasing
eroston and .1ll-.m'm_u_ lethal doses of salt water
to infiltrate brackish and freshwater marshes.

While such loss hits every bayou-loving Lou-
isianan right in the heart, it also hits nearly
every U.S. citizen night in the wallet. Louisiana
has the hardest working wetlands in America,
a watery world of h.i\llu.\. marshes, and barriel

Even the Red Cross no longer opens
hurrlcane shelters in New Orleans,
claiming the risk to its workers is too great.

islands that either produces or transports more
than a third of the nation’s oil and a quarter of
its natural gas, and ranks second only to Alaska
in commercial fish landings. As wildlife habitat,
it makes Florida's Everglades look like a petting
zoo by comparison.

Such high stakes compelled a host of unlikely
bedfellow scientists, environmental groups,
business leaders, and the U.S. Army Corps of

Engineers—to forge a radical plan to protect
d o

what's left. Drafted by the Corps a year ago, the
Louisiana Coastal Area {LCA) project was ini-
tially estimated to cost up to 14 billion dollars
over 30 years, almost twice as much as current
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efforts to save the Everglades. But the Bush Ad-
ministration balked at the price tag, support-
ing instead a plan to spend up to two billion
dollars over the next ten years to tund the most
promising projects. Either way, Congress must

authorize the money before work can begin.

o glimpse the urgency of the prob-
lem afflicting Louisiana, one 1md only
drive 40 minutes southeast of New
Orleans to the tiny bayou village of
Shell Beach. Here, for the past 70 years or 50, a
big, deeply tanned man with hands the size of
baseball gloves has been catching fish, shooting
ducks, and selling gas and bait to anyone who
can find his end-of-the-road marina. Today
Frank “Blackie” Campo’s ramshackle place hangs

off the end of new Shell Beach. The old Shell
Beach, where Campo was born in 1918, sits a
quarter mile away, five feet beneath the rippling
waves. Once home to some 50 tamilies and a
naval air station during World War 11, the little
village is now “ga’an pecan,” as Campo says in
the local patois. Gone forever.

Life in old Shell Beach had always been a ten-
uous existence. Hurricanes twice razed the com-
munity, sending houses floating through the
marsh. But it wasn't until the Corps of Engineers
dredged a 500-foot-wide ship channel nearby
in 1968 that its fate was sealed. The Mississippi
River-Gulf Outlet, (Continued on page 101)

“"WHEN | WAS A KID, you could walk through the swamp In summer In dress shoes,” says

80-year-old Elward Stephens (abovel, wading through cypress knees near Morgan City. Today
the swamp never dries out. Other changes are more dramatic: Thousands of acres of bald
cypress (below) have been killed by saltwater flowing up canals, while once buried plpelines
now lie exposed and must be regularly marked {left) to keep them from belng struck by boats.
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THROUGH THE WAI;E"}
Floodwaters drain out of New Orean
Lower Ninth Ward through a breach

in the Industrial Canal a day after the
storm. Thousands of homes in this
neighborhood, built over a cypress
swamp, wera destroyed when a series
of waves from Lake Pontchartrain and
Lake Borgne overran levee defenses.

Vincest Ladorat, Mgw Fovk Times .




How the defenses break down

Shelter from wind, run from water—that's the advice emer-

gency managers have been g L
The mo pe ricance’s

1 residents for years.
arsenal isn't howling
it brings ashore

known as a storm surge. For centunies. residents of low-lyving

Louisiana could count on a combination of natural and man-

made barriers to at keast slow down the
from fringing barrier islands to the once

¢ tsunami-like waves.
ast coastal marshes

to the levees that have
the region in the carly

But over the last half-century, the natural defenses have
been quictly melting away. Louisiana’s barrier islands have
some of the highest erosion rates in the country. with some
1slands losing more than 30 feet of shoreline every year. Sand
and silt flowing down the Mississippi River once maintained
the islands but are now dredged from ship channels and

n thrown up since the French settled

dumped far offshore. During big hurricanes like Katrina, the
low islands serve as little more than speed bumps and often

t devastated in the process. Before the storm the Chandeleur
Islands (below) cent of barrier islands some 60
miles southeast ¢ Orleans—were intact; photos taken
by the USGS after Katrina show the islands completely
stripped of sand.

Louisianas once dense coastal wetlands, which act like a

ed that every | wetland cut the height
of the surge by three inches. Some rescarchers believe that if

Louisiana’s original marsh had been intact, it might have kept

the city dry. Others say it would have made little dif ¢
nst the possible 20-foot-high su nerated by Katrina.

g carthen mounds sometimes topped by flood-

walls—are the last line of defense. Researchers have long

known that the Lake Pontchartrain levees, which are about

ten feet lower than the river levees near the French Quarter,

were the city's Achilles” heel—particulary since the | like

much of ti

mated six feet ¢

above the flod

canals, tf

Storm surge

When natural barriers vanish

Louisiana’s beleaguered barrier islands pull double duty as the first line of defense

against a surge, while protecting the second line of defense — coastal wetlands —from

the day-to-day erosive power of the open Gulf. Wetlands act like a sponge, soaking up

water and creating friction that can knock down a surge one foot for every four miles of

wetlands it crosses. Without these natural barriers New Orleans would need massive
dikes to keep out storm surges, like those the Netherlands uses to keep out the North
Sea. “That's the future of New Orleans,” says USGS oceanographer Jeff List. “If you're

going to have a city below sea level, you'd better have levees high enough to protect it.”
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GOING, GOING, GONE—-DAUPHIN ISLAND

Even 90 miles from where Katrina made landfall, the storm annihilated a sec-

tion of Dauphin Island, Alabama. The top mosaic shows the barrier island still
intact in 2001, three years before it was ripped apart by lvan, a Category Three
hurricane, center. Katrina washed out nearly two miles of Dauphin, leaving the
Alabama coast even more vulnerable to storms. “The scale of this is some-
thing we've just never seen before,” says Hilary Stockdon of the USGS.

July 17, 2001

September 17, 2004
After Hurricane Ivan

After

U.5. Geclogical Saciety |sil)
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UNFLAGGING DEMAND

FOR OIL PROPELLED THE
INDUSTRY INTO DEEP WATER.
BUT THE BLOWOUT IN THE
GULF FORCES THE QUESTION:

IS IT WORTH THE RISK?




A shrimp the size of a staple swims

anud dark brown globwles of od. The
effect of the spdl on the eggs and larvae
of shrimps, crabs, and fish, all key to
the local economty, remams unknown.

DAD LATIRENANG I
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| THE GULF OF OIL

lTRE BEER
DILEMMA

The largest U.S. oil discoveries in
decades lie in the depths of the Gulf
of Mexico—one of the most dangerous
places to drill on the planet.

JOEL K. BOURNE, JR

ON A BLISTERING JUNE DAY in Houma, Louisiana,
the local offices of BP—now the Deepwater Hori-
zon Incident Command Center—were swarming
with serious men and women in brightly colored
vests. Top BP managers and their consultants
wore white, the logistics team wore orange,
federal and state environmental ofhicials wore
blue. Reporters wore purple vests so their han-
dlers could keep track of them. On the walls of
the largest “war room,” huge video screens flashed
spill maps and response-vessel locations. Now
and then one screen showed a World Cup soc-
cer match
Mark Ploen, the silver-haired deputy incident
commander, wore a white vest. A 30-y
eran of oil spill wars, Ploen, a consultant, has
helped clean up disasters around the world, from
Alaska to the Niger Delta. He now found him-
urrounded by men hed worked with on the
Exxon Valdez spill in Alaska two decades earlier.
“It's like a high school reunion,” he quipped.
Fifty miles oftshore, a mile underwater on the
seafloor, BP's Macondo well was spewing some-
thing like an Exxon Valdez every four days. In
late April an explosive blowout of the well had
turned the Deepwater Horizon, one of the world's
most advanced dnll rigs, into a pile of charred
and twisted metal at the bottom of the sea. The

NATIONAL GEOGRAPHMIC « OCTOBER 2010

Thtm"dwv Deepwater Horizon

o ingr!gbum%ﬂht April 20

sut. Eleven workers died in

oo aireed flames that
On April 22 the rig sank.
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industry had acted as if such a catastrophe would
never occur. So had its regulators. Nothing like
it had happened in the Gulf of Mexico since
1979, when a Mexican well called Ixtoc I blew
out in the shallow waters of the Bay of Campeche.
Drilling technology had become so good since
then, and the demand for oil so irresistible, that
oil companies had sailed right off the continental
shelf into ever deeper waters.

To many people in industry and government,
spills from tankers like the Exxon Valdez seemed
a much larger threat. The Minerals Management
Service (MMS), the federal agency that regulated
offshore drilling, had claimed that the chances of
a blowout were less than one percent, and that
even if one did happen, it wouldn't release much
oil Big spills had become a rarity, said Ploen.
“Until this one.”

In the Houma building, more than a thousand
people were trying to organize a cleanup unlike
any the world had seen. Tens of thousands more
were outside, walking beaches in white Tyvek
suits, scanning the waters from planes and he-
licopters, and fighting the expanding slick with
skimmers, repurposed fishing boats, and a del-
uge of chemical dispersants. Around the spot
Ploen called simply “the source,” a small armada
bobbed in a sea of oil. A deafening roar came
from the drill ship Discoverer Enterprise as it
flared off methane gas captured from the run-
away well. Flames also shot from another rig, the
Q4000, which was burning oil and gas collected
from a separate line attached to the busted blow-
out preventer. Nearby, two shrimp boats pulling
fire boom were burning oil skimmed from the
surface, creating a curving wall of flame and a
towering plume of greasy, black smoke. Billions
of dollars had already been spent. But millions
of barrels of light, sweet crude were still snaking
toward the barnier islands, marshes, and beaches
of the Gulf of Mexico

HE WATERS of the Gulf below a thousand
feet are a relatively new frontier for oil-
men—and one of the toughest places on
the planet to drill. The seafloor falls off the
gently sloping continental shelf into jumbled
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DRILLING FOR
OFFSHORE OIL

Undersea ol provides an increasing
amount of the global supply, as explo-
ration heads ever deeper in search of
new “plays.” In 2020 wells more than
400 meters below the sea surface

will likely provide 10 percent of the
world's oil. Bul going deep poses
technical chabenges and safely risks.

basin-and-range-like terrain, with deep canyons,
ocean ridges, and active mud volcanoes 504 feet
high. More than 2,000 barrels of oil a day seep
from scattered natural vents. But the commer-
cial deposits lie deeply buried, often beneath
layers of shifting salt that are prone to undersea
earthquakes. Temperatures at the seafloor are
near freezing, while the oil reservoirs can hit 400
degrees Fahrenheit; they're like hot, shaken soda
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bottles just waiting for someone to pop the top.
Pockets of explosive methane gas and methane
hydrates, frozen but unstable, lurk in the sedi-
ment, increasing the risk of a blowout.

For decades the exorbitant costs of dnlling
deep kept commercial rigs close to shore. But
shrinking reserves, spiking oil prices, and spec-
tacular offshore discoveries ignited a global rush
into deep water. Recent finds in Brazil’s Tupi and

VTN SAMACSE. NOM ATAM BOUMCES PETRN SRR PALL. BEMAMMEK A 11

Oy courrrias pesducing
ot faact 22 000 sameh »
day aw shawn (onm bacrel =
42 US galong Forlegbiny
aores pie charts are xhoren
riard or cuakde ek
1979 Collsion of i e
Atante Evpress
and Asguen Caplan
421 [larges! Lanker i}

Aaguat 3 2090, extirate
of fus botel 300 000 tarnele
of 24 wate captured by BP
o e ael

Guard fields could make that country one of the
largest oil producers in the world. Similarly
promising deepwater leases off Angola have
excited bidding frenzies involving more than
20 companies.

In the Gulf of Mexico, the U.S. Congress en-
couraged companies to go deep as early as 1995.
That year it passed a law forgiving royalties on
deepwater oil fields leased between 1996 and
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U S Offshore leagas poured £5.3 billion into federal colfers in 2008, Mas{
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of the money—35.6 bilon—came fram Gull of Maxics wels, which
hawe helped drive affshare oils contribution to domestic prodection
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2000. A fleet of new rigs was soon punching
holes all over the Gulf at a cost of up to a million
dollars a dav each. The number of leases sold in
waters half a mile deep or more shot up from
around 50 in 1994 to 1,100 in 1997,

It wasn't long before the industry hit pay dirt.
Mew felds with names like Atlantis, Thunder
Horse, and Great White camie just in time to
offset a long-term decline in shallow-water oil
production. The Gulf of Mexico now accounts
for 30 percent of U.S. production, with half of
that coming from deep water {1,000 to 4,999
feet}), a third from ultradeep water (5.000 feet
ar maore), and the rest from shallow water. BPs
Macondo well, in about 5,000 feet of water and
reaching another 13,000 feet beneath the sea-
floor, wasn't particularly deep. The industry has
drilled in 10,000 feet of water and to total depths
of 35,050 teet—the latter a world record set just
last year by the Deepwater Horizon in another
BP field in the Gulf. The US. government esti-
mates that the deep Gulf might hold 45 billion
barrels of crude. “We're in deep water because

that’s where the resources are,” says Larry Reed,
an operations consultant in Houston who has
worked with many of the major ol companies.
Deepwater wells tend to be highly productive,
he adds, like wells in the Middle East.

As technology was taking drillers deeper,
howewer, the methods for preventing blow-
outs and cleaning up spills did not keep pace.
Since the early 2000s, reports from industry
and academia warned of the increasing risk
of deepwater blowouts, the fallibility of blow-
out preventers, and the difficulty of stopping a
deepwater spill after it started—a special con-
cern given that deepwater wells, because they're
under such high pressure, can spout as much as
100,000 Brarrels a day.

The Minerals Management Service routinely
downplayed such concerns. A 2007 agency study
found that from 1992 to 20086, only 39 blowouts
ocourred during the drilling of more than 15,000
oil and gas wells in the Gulf. Few of them released
much ail: only one resulted in a death. Most
of the blowouts were stopped within a week,
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typically by pumping the wells full of heavy drill-
ing mud or by shutting therm down mechanicalhy
and diverting the gas bubble that had produced
the dangerous “kick” in the first place.

Though blowouts were relatively rare, the
MMS report did find a significant increase in
the number associated with cementing, the pro-
cess of pumping cement around the steel well
casing (which surrounds the drill pipe) to fill the
space between it and the wall of the borehole.
In retrospect, that note of caution was ominous.

easy. The Macendo well did not. BP hired

Transocean, a Switzerland-based company,
to drill the well. Transocean'’s first drill rig was
knocked out of commission by Hurricane Ida
after just a month. The Deepwater Horizon began
its ill-fated effort in Febroary 2010 and ran into
problems almost from the start. In early March
the drill pipe got stuck in the borehole, as did
a tool sent down to find the stuck section; the
drillers had to back out and drill around the

S OME DEEFWATER WELLS g0 in Itlati'l.rtl:,'

obatruction. A BP email later released by Con-
gress mentioned that the drillers were having
“well-control” problems. Another email, from a
consultant, stated, “We have flipped design pa-
rameters around to the point that I got nervous”
A week before the explosion, a BP drilling engi-
neer wrote, “This has been [a] nightmare well”

By April 20 the Deeprwater Horizon was six
weeks behind schedule, according to MMS
documents, and the delay was costing BF more
than half a million dellars a day. BF had chosen
to drill the fastest possible way—using a well
design known as a “long string” because it places
strings of casing pipe between the oil reservoir
and the wellhead. A long string generally has
two barriers between the oil and the blowout
preventer on the seafloor: a cement plug at the
bottom of the well, and a metal seal. known as
a lockdown sleeve, placed right at the wellhead.
The lockdown sleeve had not been installed
when the Macondo well blew out.

I addition, congressional investigators and
industry experts contend that BP cut corners on
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DRILLING DEEPER

As ol and gas reserves close 1o share have
been pumped dry, prospectors are plumbing
a new frontier: the depths of the Gulfl of
Mexico. In 2008 Guif oil preduction jumped
34 percemt—argely from waters deeper than
5,000 feeat. New tachnologies have made

it possible 1o drill mare than 35,000 feset
dawn through water and rock.

U.S. Guif off from federal leases, 1985-2009

Ly depih

’

U.S, domestic oll production, 1985-2009
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its cement job. It failed to circulate heavy drill-
ing mud outside the casing before cementing,
a practice that helps the cement cure properly. It
didn’t put in enough centralizers—devices that
ensure that the cement forms a complete seal
around the casing. And it failed to run a test to
see if the cement had bonded properly. Finally,
just before the accident, BP replaced the heavy
drilling mud in the well with much lighter sea-
water, as it prepared to finish and disconnect the
rig from the well. BP declined to comment on
these matters, citing the ongoing investigation

All these decisions may have been perfectly
legal, and they surely saved BP time and mon-
ey—yet each increased the risk of a blowout.
On the night of April 20, investigators suspect,
a large gas bubble somehow infiltrated the
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casing, perhaps through gaps in the cement, and
shot straight up. The blowout preventer should
have stopped that powerful kick at the seafloor;
its heavy hydraulic rams were supposed to shear
the drill pipe like a soda straw, blocking the up-
ward surge and protecting the rig above. But
that fail-safe device had itself been beset by leaks

and maintenance problems. When a geyser of

drilling mud erupted onto the rig, all attempts
to activate the blowout preventer failed.

The way BP drilled the Macondo well sur-
prised Magne Ognedal, director general of the
Petroleum Safety Authority Norway (PSA). The
Norwegians have drilled high-temperature,
high-pressure wells on their shallow continental
shelf for decades, he said in a telephone inter-
view, and haven't had a catastrophic blowout
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since 1985. After that incident, the PSA and the
industry instituted a number of best practices
for drilling exploration wells. These include ri-
serless drilling from stations on the seafloor,
which prevents oil and gas from flowing directly
to a rig; starting a well with a small pilot hole
through the sediment, which makes it easier to
handle gas kicks; having a remote-controlled
backup system for activating the blowout pre-
venters; and most important, never allowing
fewer than two barriers between the reservoir
and the seafloor.

“The decisions [BP| made when they had in-
dications that the well was not stable, the deci-
sion 1o have one long pipe, the decision to have
only six centralizers instead of 21 to create the
best possible cement job—some of these things
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‘Foating Frotustion Systens

were very surprising to us here,” says Ognedal.

The roots of those decisions lie in BP's cor-
porate history, says Robert Bea, a University
of California, Berkeley expert in both techno-
logical disasters and offshore engineering. BP
hired Bea in 2001 for advice on problems it faced
after it took over the U.S. oil companies Amoco
and ARCO. One problem, Bea says, was a loss
of core competence: After the merger BP forced
thousands of older, experienced oil field workers
into early retirement. That decision, which made
the company more dependent on contractors for
engineering expertise, was a key ingredient in
BP’s “recipe for disaster.” Bea says. Only a few of
the 126 crew members on the Deepwater Horizon
worked directly for BP.

The dnlling operation itself was regulated by
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"Mix two parts sugar white sand with
one part crystal blue water reacds
@ tourism stogan for Orange Beach,
Ala. In early June Deepwater Horizon

oil was added to the recipe.




BPs5 spill-response plan for the Gulf mentioned walruses and sea
otters. It had been cut and pasted from plans for the Arctic.

the MMS (which, in the wake of the accident,
was reorganized and renamed the Bureau of
Ocean Energy Management, Regulation, and
Enforcement). In 2009 the MMS had been ex-
coriated by the US. General Accounting Of-
fice for its lax oversight of offshore leases. That
same year, under the new Obama Adminis-
tration, the MMS rubber-stamped BP's initial
drilling plan for the Macondo well. Using an
MMS formula, BP calculated that the worst-
case spill from the well would be 162,000 bar-
rels a day—nearly three times the flow rate
that actually occurred. In a separate spill-
response plan for the whole Gult, the company
claimed that it could recover nearly 500,000
barrels a day using standard technology, so
that even a worst-case spill would do mini-
mal harm to the Gulf's fisheries and wildlife—
incduding walruses, sea otters, and sea lions.
There are no walruses, sea otters, or sea lions

50

in the Gulf. BP's plan also listed as an emergency
responder a marine biologist who had been dead
for years, and it gave the Web address of an en-
tertainment site in Japan as an emergency source
of spill-response equipment. The widely report-
ed gaffes had appeared in other oil companies’
spill-response plans as well They had simply
been cut and pasted from older plans prepared
for the Arctic

When the spill occurred, BP’s response fell
well short of its claims. Scientists on a federal
task force said in early August that the blown-
out well had disgorged as much as 62,000 bar-
rels a day at the outset—an enormous flow rate,
but far below BP's worst-case scenario. Mark
Ploen estimated in June that on a good day his
response teams, using skimmers brought in
from around the world, were picking up 15,000
barrels. Simply burning the oil, a practice that
had been used with the Exxon Valdez spill,

i il W
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had proved more effective. BP's burn fleet of 23
vessels included local shrimp boats that worked
in pairs, corralling surface oil with long fire
boom and then igniting it with homemade na-
palm. In one "monster burn” the team inciner-
ated 16,000 barrels of oil in just over three hours.

“Shrimpers are naturals at doing this," said
Neré Mabile, science and technology adviser
for the burn team in Houma. “They know how
to pull nets. They're seeing that every barrel we
burn is a barrel that doesn't get to shore, doesn’t
affect the environment, doesn't affect people.
And where's the safest place to burn this stufi?
The middle of the Gulf of Mexico."

In June the Discoverer Enterprise and the
Q4000 began collecting oil directly at the busted
blowout preventer, and by mid-July they had
ramped up to 25,000 barrels a day—still far less,
even when the efforts of the skimmers and the
burn team were added, than the nearly 500,000

THE SPILL'S UNSEEN TOLL "'ﬂ ‘

Three formaldelyde-filled jars tell a
tale of diminishing life in a water
colurmn about 90 miles north of the F

well. The May 4 sample (far left), >
collected by the Dauphin igand Sea . ﬁ ;

Lab, Ala., shows a normal amount of
plankton—minute plants and animals g 4‘1
that are the foundation of the ccean'’s Y
food chain. The June 2 jar holds only
40 percent of the first. The June 28 jar
2 down to 10 percent Plankton can-
nol survve as walers become hypoxic—
depleted of oxygen. The probable
cause in this case: microbes digesting
oil and methane gas from the spill.

Waters sampled about 35 feet deep
on June 28 support a thriving popula-
fion of tiny crustaceans called cope-
pads {top right]. Twenly feet farther
below was a hypoxic layer almost
devoid of Be. Deep walters are more
ikely 1o remain hypoxic.

barrels a day BP had claimed it could remove.
At that point the company finally succeeded in
placing a tight cap on the well, halting the gusher
after 12 weeks.

In 1990, after the Exxon Valdez spill, Con-
gress’s Office of Technology Assessment ana-
lyzed spill-response technologies and found
them lacking. “Even the best national response
system will have inherent practical limitations
that will hinder spill-response efforts for cata-
strophic events—sometimes to a major extent,”
wrote OTAS director, John H. Gibbons. “For that
reason it is important to pay at least equal
attention to preventive measures as to response
systems. .. The proverbial ounce of prevention is
worth many, many pounds of cure.”

Just weeks before the Macondo blowout, the
Obama Administration had announced with
some fanfare an expansion of offshore drilling.
By summer the administration was struggling
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Two centuries of efforts to tame the Mississippi River with |
pumps, and channels have left its vast wetlands ecosystem

apse. “We know there was a
crisis in the Gulf prior to what happened April 20," Tom Strickland,
an assistant secretary of the interior, said after the Deepwater

Canals carved through Golden Meadow,
La., and elsewhere hold pipetines that
deliver oul and gas from offshore wells.
Congress but are not yet under way. They include breaking open This chopping up of the wetlands is one

ees to restore the flow of rivers to marshlands. Environmental- of may forces contributing to the decline
ists are lobbying to ap pill penalty funds to re ! of the Mississippi Delta.
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FORLORN IN
THE BAYOU

Louisiana’s wetlands are
resilient and have bounced
back before. But no one knows
how long this recovery will take.

BY BRUCE BARCOTT

WHERE LAND MEETS THE SEA In the Mississippi
River Delta, down at the bottom of the Louisiana
boot, the term “coastline” doesn't really apply
There is no line. There are only the dashed pen
strokes of the barner islands, a dozen or so thin
beachheads, and beyond, a porous system of
open bays, canals, salt and brackish marshes,
and freshwater swamps running inland for 25
to a hundred miles.

These are the Louisiana wetlands— 12,355
square miles of one of the most productive eco-
systems in North America. Mullet are so pro-
fuse they will literally jump into a fisherman’s
boat. Brown pelicans, tricolored herons, rose-
ate spoonbills, great egrets, and blue-winged teal
ducks call this place home

One-third of the United States oyster and
shrimp crop comes out of the waters along the
Louisiana coast. And 98 percent of the fish,
shrimps, crabs, and oysters harvested along
that coast depend on habitat in and around the
marshes of the Barataria-Terrebonne estuary, an
area that encompasses some four million acres
south and west of New Orleans. Without these

Environmental journalist Bruce Barcott Iives on
Bawmbridge Island, Washogton, This is his fourth

featsere for National Geographic
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Workers bag oil-coflecting pam- (ms

netrr a bird rookery in Barataria Bay,
La. Absorbent bomnsngkes attheir
feet. By the end of July, thacleanup

had generated almost 10,000 tonsof . .

solied yaste
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Ihe federal government would not ride to the rescue. If Louisianans

wanted the marshes 1:'."()('{'( ted, f!'.'c'_'. would have to do it themselves.

that was heavily oiled two weeks ago,” Kulp said.
He showed me pictures of dark reddish-brown
oil gunked on the shore at Devils Point. "It was
pretty badly hat”

Kulp had recommended no radical deaning.
“We had them run some boom to suck oil from
the water along the shoreline. I'm hoping the
tidal action will slowly wash the oil out of the
vegetation and into the boom.” The material in
the boom is hydrophobic (water repellent) and
oleophilic {oil absorbent). So when oil touches
it, the boom won't let it go.

Three hours later an airboat dropped us oft

on Devils Point. We sloshed ashore at high tide.
Nearly the entire peninsula was under six inches
of water. “What I want to know is if the oil is
moving into the interior, or if it’s staying on the
fringe,” Kulp said.

It took about five minutes to make our way
across. The news was mostly good. Some man-
grove leaves had gone black, and some areas of
glasswort were still Lightly oiled. But the tidal
and wave action had worked like a washing ma-
chine agitator, lifting the oil off the plants and
moving it onto the white boom, which was now
black with oil

Back at SCAT headquarters that evening, di-
vision leader Ed Owens brought his 45-member
staff together for a half-hour debriefing. Owens,
a bigger-than-life British man with a rakish eye
patch, came up with the SCAT concept while
working on the Exxon Valdez response. Each
SCAT team reported on what it had found

“Team two. Mark?"

Kulp nutshelled it. “We went back to Dewvils
Point, where we're seeing progressive flushing
with the tides. If we keep changing out the dirty
boom, 1 think the high tides will continue doing
us some good.”

One of the other SCAT teams reported that
the beach on East Grand Terre, a barrier island,
was still full of pooled oil. “This is the poster
child right now,” the team leader said. "We need
to get a cleanup team out there”

Owens sighed. In this complex cleanup op-
eration, the assignment of cleanup crews was
beyond his purview. He could recommend, but
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he could not dispatch. That was the job of the
operations division

“We'll go to ops tonight and tell them they've
got to get on this now,” Owens said, clearly frus-
trated at the thought of yet another delay. As
the meeting broke up, he turned to his deputy.
“We're going to have to kick some ass on that
Grand Terre situation.” Whether that would re-
sult in any action, nobody could say.

Kulp stayed late flling out a report on Dev-
ils Point. It might get filed in the bureaucratic
ether. Or somehow it might make a difference in
the recovery of Timbalier Bay. On his computer
screen he called up a photo of the oil from his
original visit to Devils Point. "It certainly looks
a lot less scary than when I saw it two weeks
ago,” he said. "With what we saw today, [ do feel
a sense of hope”

LEANING O1L from the marshes is one
thing. Cleaning the wildlife that lives in
the marshes is another thing entirely. BP
had hired dozens of wildlife professionals to col-
lect oiled birds and turtles, but they were often
overwhelmed by the workload. That led to frus-
tration and sometimes improvisation
Every morning in early June the Plaquemines
Parish coastal director, P ]. Hahn, met a fishing
guide named Dave Marino at 4:45 in the refinery
town of Port Sulphur, and the two of them went
oil scouting. Hahn needed to know where the oil
was washing up. Marino, his business wrecked by
oil, was happy to have the work.
On the morning of June 5 Hahn said to
Marino, “We better take a look at Queen Bess”
A 97-acre clump of oyster grass and shell
midden, Queen Bess Island is one of the fragile
masterpieces of Barataria Bay. When Louisiana
reintroduced the extirpated brown pelican in the
late 19605, Queen Bess became a primary nesting
ground. In 1990 coastal-restoration advocates
ringed the island with a rock barrier to keep it
from sinking into the bay. Hundreds of brown
pelicans, Forster’s terns, and laughing gulls now
flock there annually to nest.
Hahn glassed the shore as we approached
the island. “It's getting worse over here.” he said

Workers wipe aul frome marsh grassin St Tammany Parish, La. It does look silly, a parish spokesman

concedes, using diaper-like cloths to "wipe up seven billion blades of grass” Buf the task heiped gauge the

degree of marsit grass comtamination, which furned ot to be small, and provided od samples for testing

Below, rust-colored crude oil coats a blue cralss face and claws at Grand Isle State Park, La
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We carried the pelican to the boat. The sopping,

sun-heated bird felt as warm as fresh bread.

fingerlike breathing tubes that provide oxygen
to the tree's underwater roots. “Even a light
sheen can clog those tubes,” St. P¢é said as we
scrutinized a number of empty pelican nests in
the mangroves on Cat Island. Their oiled resi-
dents had been caught and taken to the rehab
center the previous day

As we drifted along the shore of Cat Island,
gobs of oil floated by, fraying at the edges in the
97-degree heat. "It's degrading pretty quickly,”
said St. Pé. "The hot Louisiana sun can induce
a lot of photooxidation and evaporation,” he
said. "And oil-consuming bacteria will multiply
quickly now, because there’s lots of food”

For the marshes of the Barataria-Terrebonne
estuary, the damage done by the oil spill didnt
compare with the damage done by decades of
canal cutting and sediment starvation, St. Pé
sald. "The ecological effects of this will gradu-
ally subside. But the socioeconomic impacts will
be devastating. No oysters, at least in the near
future. No crabbing. No fishing. No seafood to
restaurants. Nobody buying ice or bait or ma-
rine supplies. Lost paychecks with the offshore-
drilling moratorium. Those impacts will stay for
a long time.”

NE EVENING In early June I drove down

to the Grand Isle shore and watched

coin-size gobs of oil wash up in the surf.
The beach at Grand Isle has become famous for
visits from President Barack Obama and clean-
up crews scooping ol out of sand. But on this
night it was deserted. The only sound was a light
whoosh from the waves.

Then I spotted two birds flying low from the
east along the tide line. It took me a moment
to identify them. Oystercatchers? No. By their
motion they revealed themselves. They were
black skimmers, which catch small fish by dip-
ping their lower bills into the top three inches
of water as they fly. As they flew past, I watched
them skim water poxed with oil. [ wanted to
wave them away, flash a warning sign, scare
them off. But it was too late. They continued
down the shore, skimming and skimming and
skimming. O
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A brown pelican rests at the Fort
Jackson Bird Rehabilitation Cen-
ler in Buras, La., after a cleasing.
Oy a tiny fraction of birds are
retrieved and released. No one yel
knows how vil and dispersants

will affect reproduction.
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COASTAL ECOSYSTEMS

The meating of land and sea along more than 16,000 mies of coastline from
Texas to Flori eates a wealth of ecosystems, from mangrove forests to
coral reefs. The d: mixing of salt water and fresh water and the daily
infusions of sadimi m rivers nourish areas that provide habitat for
wildiife and protection from pollution and storms.
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