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Barents Sea gets a good
report card
Nancy Bazilchuk

The numbers are in – unlike many
oceans around the globe, the Barents
Sea receives high marks in 2011 for
being generally clean and highly pro-
ductive, with Atlantic cod (Gadus
morhua) stocks at a historical high,
according to a report “Barents Sea:
State of the Environment, Annual
Assessment” (in Norwegian) issued by
the Institute of Marine Research
(IMR; Bergen, Norway). “The situa-
tion is quite positive for large com-
mercial stocks”, particularly cod, had-
dock (Melanogrammus aeglefinus), and
capelin (Mallotus villosus), says Knut
Sunnanå, senior scientist at IMR, a
report editor and participant in the
annual fisheries commission meetings
between Russia and Norway.
Sunnanå attributes these high num-
bers partly to the effectiveness of the
40-year-old fisheries management
agreement between the Norway and
Russia and its predecessor, the USSR.

“Our management regime is able to
reduce [cod] quotas if the numbers go
down, to prevent overfishing. We are
also able to inspect vessels coming
from the Barents Sea.”

Warmer ocean temperatures and
reduced winter sea ice cover are
equally important in boosting cod
numbers, according to Sunnanå.
Historically, water temperatures in the
Barents Sea have varied widely from
year to year, but scientists noted an
overall trend toward warmer tempera-
tures over the past 30 years. Cod,
which are territorial bottom dwellers,
thrive when waters are warmer and

winter ice cover is low, because they
do not overwinter under the ice.
“When there is a lot of ice-free habi-
tat, those bottom areas are freely
available for new age classes”, explains
Sunnanå. The warming trend is also
reflected in the presence, in early
October, of cod at 82˚N – the farthest
north they have ever been observed.

Zooplankton abundance in the
Barents Sea is slightly lower than in
the past, raising the question of how
long the halcyon times can continue.
“Several people have raised concerns
about carrying capacity, and some
think we will see a decline in cod
stocks because the stocks are too
large”, Sunnanå continues. But
because long-term data on plankton
production in the Barents Sea are
unavailable, scientists can’t tell if
zooplankton levels are low because of
lower productivity or if the plankton
are simply being eaten by large num-
bers of hungry fish.

The report also describes down-
turns in some populations of seabirds,
such as kittiwakes (Rissa tridactyla)
and guillemots (Uria aalge), for
unknown reasons. The Barents Sea is
home to one of the largest concentra-
tions of seabirds in the world, with
about 20 million individuals. n

JH
 N

yb
o/

w
w

w
.v

is
itn

or
w

ay
.c

om

The Barents Sea is bordered by the Sval-
bard Islands to the northwest, and north-
ern Norway and Russia to the south.
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Harvesting green energy
from cars
Robin Meadows

In September, California lawmakers
passed a bill aimed at tapping a sur-
prising source of green energy: traffic
on the state’s busy freeways. Cars and
trucks compress asphalt, and piezo-
electric generators installed under
road surfaces convert this compression
into electricity. “The heavier the load,
the better the electricity returns”,
explains Randy Copperman of
Channel Technologies (Santa
Barbara, CA), which manufactures
piezoelectrics. These subsurface gener-
ators can power lights along the road
or plug into the existing electrical
grids that power most neighborhoods
in the state.

Piezoelectrics are not new – the
underlying principles are the same as

those in touchscreens on mobile
devices – but using this technology to
harvest energy from traffic is a novel
application. To see how piezoelectric
generators compare with other
renewable energy sources, the bill
(AB 306) requires pilot research to
assess the output and cost of energy
from such road installations.

The energy output is considerable:
a 1-km stretch of a two-lane highway
could generate enough power for 140
homes, according to a 2011 report
that Copperman prepared for the city
of San Francisco. “The payback
period for highway installations is
about 7–10 years, and the generators
would work for 25 years or more”,
Copperman estimates. Moreover, the
cost of installing piezoelectrics under
roads is small compared to that of
building a new power plant.

Road tests of piezoelectric generators

are already underway in other parts of
the world. Israel, where the technol-
ogy was developed, has several demon-
stration projects, and Italy plans to
retrofit part of the Autostrada – the
national roadway system – with piezo-
electrics. The generators can also be
embedded in rubber mats to produce
electricity from foot traffic. A Tokyo
train station uses this “pedestrian
power” to illuminate its display boards,
while a piezoelectric floor powers the
lights of a San Francisco dance club.

A major benefit of this technology
is that it eliminates the need for new
transmission lines. Wind and solar
power are often generated in remote
places, complicating electricity
transmission to urban areas. But
because traffic is concentrated in the
same places as people, piezoelectrics
can create energy right where it is
needed. n
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Nanomedicines can bind to
cellulose
Noreen Parks

Encapsulating drugs in nanoparticles
to improve their bioavailability in the
body is a rapidly growing biomedical
strategy. However, the disposal of
nanomedicine waste is largely unregu-
lated, and our understanding of the
environmental effects is limited. Now,
a study (Langmuir 2011; doi:10.1021/
la202287k) suggests that some
nanomedicines adhere to cellulose,
the common building block of plant
cells and the planet’s most ubiquitous
organic compound.

Nearly two dozen nanomedicines
are currently on the market, and
some 250 others are either undergo-
ing human trials or soon will be.
Although the amount and form of
nanomedicine excreted by humans
taking these prescribed drugs is an
ongoing subject of research, studies
on nanomedicine-treated mice have
shown that some nanoparticles are
expelled in their urine. Scientists also

found that non-medical nanoparti-
cles can bioaccumulate as they move
up the food chain.

“The effectiveness of nanomedi-
cines is partly due to their stability in
aqueous conditions within the body”,
explains chemical engineer and
coauthor Mustafa Akbulut (Texas
A&M University, College Station).
“But this also means they can travel
for prolonged periods in the external
environment.” If these compounds
enter soils and sediments – for exam-
ple, via sewage or accidental spills –
they may eventually migrate into
groundwater and river systems, and
from there into food chains.
According to Akbulut, nanomedi-
cines could also accumulate on plant
roots, which may be consumed by
animals, or affect symbiotic relation-
ships between fungi and bacteria.

To understand how plants might
adsorb nanomedicines, the researchers
treated surfaces of pure cellulose with a
mixture of variously sized nanoparti-
cles (up to 271 nanometers [nm] in
diameter) of the painkiller ibuprofen

packaged in polyethylene glycol, a
common ingredient in nanodrugs (the
size limit for human absorption of
many nanodrugs is roughly 300 nm).
Then they rinsed the surfaces with a
steady stream of water, which only par-
tially removed the compounds. “We
observed that larger particles dropped
off more easily, whereas smaller ones
couldn’t be washed off”, Akbulut says.
In a similar study using roots of the rye
plant, Akbulut’s preliminary results
showed comparable effects.

Funded by the US National
Institutes of Health, researchers
unveiled draft recommendations for
government oversight of nanomed-
ical research in September. However,
these guidelines focus primarily on
potential risks to humans. “We rec-
ognize that nanomedicine research
can have environmental implica-
tions, because of lab waste and
excretion from test animals and
humans, but we’re just considering
this in the research context”, admits
team leader Susan Wolf (University
of Minnesota, Minneapolis). n

Saving water at the car
wash 
Alison Gillespie

Although this year’s severe drought in
Texas brought domestic attention to
the topic of water conservation, many
in the US have long been seeking ways
to save municipal water. Car washes
are one part of the American business
sector where the opportunities for
conserving water have seemed very
promising, even when drivers insist on
always having a shiny vehicle.

In San Antonio, Texas, for exam-
ple, community officials realized that
rewarding high-efficiency car washes
might be one way to conserve water.
Working with industry representa-
tives, they instituted voluntary
water-saving measures that car wash
operators could adopt to gain green
certification for their businesses. The
city now saves about 58 million gal-
lons (almost 220 million liters) of
water per year, according to Brandon
Leister, the San Antonio Water

System Conservation Planner.
The International Carwash Asso-

ciation (ICA) went national with a
similar “Watersavers” certification
program 2 years ago, hoping to keep
their members’ businesses open during
both dry spells and lean economic
times. Participating companies must
use no more than 40 gallons (~150
liters) of water per vehicle washed at
their facility. Although it’s hard to
gauge what the average homeowner
uses per wash, some garden hoses dis-
charge that amount of water in as
little as 6 minutes.

The push to use the more industrial-
ized option may seem counterintuitive
to green consumers, who might assume
that anything done by old-fashioned
methods would be more environmen-
tally sound. Many advocacy groups
and local municipalities, however,
encourage the use of professional car
washes; the ability of such facilities to
reduce or prevent non-point source
pollution is well known. The Natural
Resources Defense Council, for exam-
ple, reminds its website visitors that
“the [US] Clean Water Act requires
that commercial car washes send their
wastewater to a treatment plant”.

In the future, car washes may
include even more high-tech mecha-
nization aimed at preventing waste,
says Eric Wulf, ICA’s Chief Executive
Officer (Chicago, IL). The industry’s
cutting-edge trend includes systems
that can reclaim and treat run-off
onsite for immediate reuse. “It’s
almost a closed loop, and 10 years
from now it won’t be uncommon”, he
concludes. n

Some of the most mechanized US car
washes have the smallest environmental
impact.
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Biofuel opportunities heat
up with thermophilic fungi
Jane Bradbury
Researchers have analyzed the gen-
omes of two thermophilic fungi, Myce-
liophthora thermophila and Thielavia ter-
restris. Both organisms, they report,
can efficiently hydrolyze all the major
polysaccharides found in biomass at
high temperatures and, more surpris-
ingly, at moderate temperatures.
“These organisms grow on compost”,
explains Igor Grigoriev (US Depart-
ment of Energy’s Joint Genome
Institute [JGI], Walnut Creek, CA),
“so we expected them to be good bio-
mass degraders. Notably, however,
compared with the well-established
industrial fungus Trichoderma reesei,
these two fungi have a greatly ex-
panded glycoside hydrolase 61 (GH61)
gene family.” GH61 proteins enhance
the hydrolysis of lignocellulosic bio-
mass by cellulases, continues Grigo-
riev, so these fungi could be very useful
for large-scale biofuel production.

Although biofuels have the poten-
tial to provide much of the world’s
requirements for transport fuel, find-
ing a way to degrade biomass-derived
polysaccharides rapidly and efficiently
remains a major challenge. Currently,
the hydrolysis of biomass polysaccha-
rides to fermentable sugars takes a
long time, and hydrolysis reactors are
prone to contamination. “If we could
run biomass degradation at higher
temperatures”, continues Grigoriev,
“we could both speed up hydrolysis
and avoid contamination.”

Most of the cellulases used in biofuel
production are derived from organisms

that thrive at 20–35˚C, so the JGI sci-
entists, in collaboration with Randy
Berka (Novozymes Inc, Davis, CA)
and Adrian Tsang (Concordia Uni-
versity, Montreal, Canada), turned to
M thermophila and T terrestris, which
thrive at temperatures above 45˚C, as
a potential source of enzymes to accel-
erate biofuel production (Nat Bio-
technol 2011; doi:10.1038/nbt.1976).
Says Grigoriev, “I think there is a great
opportunity now to use these organ-
isms as a new industry standard for bio-
mass degradation and as a source of
thermostable enzymes, to ‘plug into’
other organisms”.

Plant and fungal scientist Richard
Murphy (Imperial College London,
UK) comments, “This interesting re-
search gives us new insights into the
use of thermophilic fungi from a
biotechnological perspective and may
help in the development of more effi-
cient lignocellulose conversion sys-
tems, thus enabling improved use to
be made of these desirable feedstocks
for biofuels.” n

Fracking water a problem
for sewage plants
Janet Pelley 
Energy companies poised to exploit
vast natural gas reserves in New York
State are encountering a vexing
problem: how to dispose of waste-
water from drilling operations. In a
draft environmental impact state-
ment (EIS) on gas drilling, the state’s
Department of Environmental Con-
servation suggested that the toxic
wastewater be sent to sewage treat-
ment plants, but many experts say
this won’t work.

The draft EIS estimates that gas
drillers could generate over 11 bil-
lion liters of wastewater annually.
Hydraulic fracturing or “fracking” –
a drilling process used to extract nat-
ural gas from deep within shale rock
formations – involves the injection
of water laced with chemicals,
including petroleum distillates and
sometimes diesel fuel. While under-
ground, the water also picks up nat-
ural contaminants in the rock, such

as metals and salts, before it returns
to the surface along with the gas.

“The industry is making a lot of
moves toward recycling wastewater,
but that remains a big technological
challenge”, says Katherine Nadeau,
a Natural Resources Associate for
Environmental Advocates of New
York (Albany, NY). Deep-well
injection of wastewater is not an
option because the geological for-
mations in New York are not suited
to that technology, she explains.

Energy companies have turned to
sewage treatment plants, some as far
as ~600 kilometers from the well sites,
to treat the wastewater produced by
fracking. But “municipal sewage
treatment plants are simply not
designed to handle the types of mate-
rials in frack-return fluids, which
contain toxic organic substances,
heavy metals, and radioactive materi-
als”, says Bob Howarth, an ecologist
at Cornell University (Ithaca, NY).
Not only are these facilities ineffec-
tive at handling the wastes, but the

toxic materials and high salt levels
kill the beneficial bacteria necessary
to treat the sewage, he warns.

In April, the Pennsylvania Dep-
artment of Environmental Protec-
tion asked drillers to stop sending
their wastewater to sewage treat-
ment plants in the Monongahela
River watershed after salt levels in
the river soared. “US EPA Region 3
pushed the state to ban the process
as of this past summer”, says How-
arth, adding that the frack contami-
nants discharged to the Monon-
gahela reacted with organic matter
to form brominated hydrocarbons
during chlorination at municipal
drinking water plants downstream of
the sewage plants.

Pennsylvania hasn’t banned the
treatment of frack water at sewage
treatment plants, but is trying to
phase it out, Nadeau explains. “Here
in New York, we need to make
sure that no frack wastes end up
in sewage treatment plants”, says
Howarth. n

Myceliophthora thermophila.
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Insurance industry urged to
cover climate change
Jen Fela

Although there is wide agreement in
the insurance industry that climate
change will cause an increase in
severe weather events and, conse-
quently, financial losses, most insur-
ance policies fail to address this
threat, according to a report released
in September by the non-profit orga-
nization Ceres, using data from the
National Association of Insurance
Commissioners (NAIC).

The report, Climate Risk Disclosure
by Insurers: Evaluating Insurer Re-
sponses to the NAIC Climate Disclo-
sure Survey (www.ceres.org/resources/
reports/naic-climate-disclosure), pre-
sented survey responses from 88
insurance companies in six states
(CA, NJ, NY, OR, PA, and WA) and
found that only 11 of those compa-

nies have policies in place that
address climate change.

The myriad of natural disasters that
have occurred in 2011 have already
made it one of the costliest years in
recorded history for the US. The
insurance industry needs to evolve to
cover this increasing damage or those
affected could be in trouble, warns
Sharlene Leurig, Senior Manager of
the Ceres Insurance Program (Boston,
MA) and author of the report.
“Climate change is changing the sta-
tistics of extremes. If we don’t make
ourselves more resilient as extremes
become more common, insurance will
no longer be a viable solution. That
would mean businesses and taxpayers
would bear the full cost of extreme
losses – a very expensive proposition”,
she continues.

In addition to covering damage,
insurers could help mitigate future cli-
mate change. The insurance industry

influences the investment of trillions
of dollars throughout the global econ-
omy and has a substantial impact on
how society behaves. Insurance is
based on the science of assessing risk,
and savvy insurers are realizing that
activities that reduce greenhouse-gas
emissions can also reduce risk.

Washington State Insurance
Commissioner Mike Kreidler, Chair
of the NAIC Climate Change and
Global Warming Working Group
(Olympia, WA), says “Helping con-
sumers plan for the future – using
insurance and encouraging smart,
sustainable practices – is a key role
that insurers can play. We continue
to pay for damage from more fre-
quent and catastrophic tornadoes,
hurricanes, hail, extreme tempera-
tures, and wildfires. The connection
is inescapable, and I am confident
insurers will become part of our soci-
etal solution to climate change.” n

Monitoring storm impacts
on the Chesapeake Bay
Lindsay Deel

The Chesapeake Bay is suffering the
effects of a storm season that saw
Hurricane Irene and Tropical Storm
Lee batter the eastern US with heavy
rainfall. A massive plume of associ-
ated sediment flowing into the
Chesapeake from tributaries is slowly
snaking its way southward from the
upper Bay toward the Atlantic. “The
storms have sent a lot of sediment
into the Bay and, with it, a lot of
nutrients”, says Mike Naylor,
Assistant Director of the Chesapeake
Shellfish Program (Maryland Depart-
ment of Natural Resources [DNR],
Annapolis). “These will cycle in the
system for a very long time.” The high
sediment and nutrient levels pose a
threat to a number of aquatic species
by blocking sunlight, causing algal
blooms that deplete dissolved oxygen,
and potentially burying benthic
organisms such as oysters.

Researchers from the Virginia
Institute of Marine Science (VIMS)
and the Maryland DNR are keeping a
close eye on the plume and actively

comparing current conditions with
extensive data records on the region’s
water quality and submerged aquatic
vegetation (SAV) – including seagrass
species – to determine possible ecolog-
ical effects. “Long-term monitoring
helps us understand the normal range
of conditions, which adds context to
extreme events such as those we’ve
just experienced”, explains Naylor.

Bob Orth, a professor of marine sci-
ence (VIMS, Gloucester Point, VA),
has been monitoring beds of SAV in
the Chesapeake Bay since 1978. “My
team keeps its fingers on the pulse of

SAV populations throughout the Bay.
We use aerial photographs to map
every bed annually, producing a
yearly report on where the beds are
and how they may have changed.”
Orth acknowledges that it could take
time to fully appreciate the impacts of
the storms on SAV. “For underwater
plants, we have not been able to
determine any effects, as the sediment
plume is still significant in the upper
Bay and we cannot ‘see’ the plants
through the muddy water. The plume
has persisted since early September,
and it will be weeks before the water
clears.” Researchers will likely need
to wait until spring – after the plants’
winter dormant period – to observe
the effects on SAV.

Meanwhile, the monitoring effort
continues. In a recent VIMS press re-
lease (www.vims.edu/newsandevents/
topstories/irene_lee_plume.php),
Professor Ken Moore (VIMS, Glou-
cester Point, VA) stated, “Without
the background data provided by our
monitoring programs, we’d have no
way of quantifying both the short- and
long-term impacts of these one-time
events, and their potential effects on
Bay health and restoration efforts”. n

Satellite image of the sediment plume in the
upper Chesapeake Bay (13 Sep 2011).
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US wetland losses slowed
Rachel Kaufman 

A new report from the Department
of the Interior (DOI)’s Fish and
Wildlife Service (FWS) indicates
that while overall wetland losses in
the continental US have slowed
over the past 5 years, some wetland
types are vanishing faster than ever,
underscoring the need for continued
conservation and policy measures.
Valerie Fellows, spokesperson for
the FWS Office of Public Affairs
(Arlington, VA), points out that
this survey – which analyzed thou-
sands of satellite images and
included nearly 900 visits to field
sites – only quantified US wetlands,
without making judgments on habi-
tat quality.

The FWS/DOI survey provides
insight into wetland change from
2004 to 2009, as well as showing pos-
sible causes for the increase or decline
of particular wetland types. For exam-
ple, freshwater marshes and shrub
marshes increased by over 107 000
hectares and over 72 900 hectares,
respectively. Yet forested swamps,
many of which were drained “irre-

versibly” for silviculture or rural
development, experienced the largest
decline of any wetland type (over
256 000 hectares lost), reversing a 25-
year pattern of recovery and growth.

Estuarine wetlands suffered losses of
more than 38 000 hectares, resulting
from events such as Hurricanes
Katrina and Rita and longer-term fac-
tors including sea-level rise. In addi-
tion to eroding away salt marshes, ris-
ing and warming oceans “also change
the salinity, which can then change
the plants that live there, some of
which had helped to stabilize the
shore”, thus compounding the prob-
lem, Fellows explains. But one major

cause of historical losses to estuarine
wetlands – discrete anthropogenic
actions (filling, draining, etc) – was
responsible for less than 1% of
observed estuarine wetland losses, a
testament to government incentives
to preserve wetlands, she adds.

Overall, US wetlands declined by
more than 25 000 hectares during the
5-year period, though this figure
includes a 83 850-hectare increase in
freshwater ponds, which may be less
favorable functionally as replace-
ments, according to the report.
However, in the 1950s, wetlands were
disappearing at an annual rate of over
157 000 hectares. “The landscape has
changed”, says Fellows. “If we’re los-
ing coastal wetlands and gaining
small ponds, how is that affecting
wildlife and sensitive species?”

Although “thousands of [hectares]
of forested wetlands and coastal wet-
lands, which are very mature ecosys-
tems” have been lost, Fellows insists
that progress is being made. “There
have been a lot of strides made in
protecting wetlands, but…there is
still a loss, and we have to keep mov-
ing forward to protect these valuable
ecosystems.” n

India’s power push
threatens environment 
Dinesh C Sharma
India is planning to construct a
record number of coal-fired power
stations in the near future. The
Ministry of Environment and Forests
(MEF) has given the go-ahead to
power plants with a total capacity of
192 913 megawatts, while projects
totaling another 508 907 megawatts
are in different stages of the permis-
sions cycle. Analysis of government
data reveals that this is over six times
the current thermal generation
capacity and three times the pro-
jected addition required to meet
electricity demands in 2032.

Large areas of forest will need to be
cleared to provide sites for the power
plants and for mining coal. The pro-
jects would also displace communi-
ties and cause large-scale pollution.

Over half of the proposed stations are
situated in 30 districts, several of
which are currently categorized as
“critically polluted”, according to a
report prepared by Prayas Energy
Group (Pune, India), Thermal Power
Plants on the Anvil: Implications and
Need for Rationalisation. Moreover,
coal-based power generation is a
water guzzler. The report estimates
that power plants already granted
clearance will consume about 4.6 bil-
lion cubic meters of water per year.

The associated regulatory process
has serious deficiencies. Although
sulfur dioxide, mercury, and ash are
recognized pollutants from coal-
based power plants, the MEF has
neither mandated sulfur removal in
the new plants nor set limits on mer-
cury emissions, according to the
report. Compliance with existing
regulations is also challenging, given
that monitoring efforts are ineffec-

tual. “The problem is that all pro-
jects are cleared individually, with-
out assessing the cumulative impact
they could have on a particular
region or district, in terms of impact
on water availability or pollution
load”, points out Chandra Bhushan
(Deputy Director General, Centre
for Science and Environment [CSE],
New Delhi).

CSE has suggested that a morato-
rium be placed on new projects, that
cleared projects be thoroughly
reviewed, and that the moratorium
period be used to reassess long-term
power demand and alternatives,
including energy efficiency and
renewable energy use. “The impact
of destruction of forests, surface and
groundwater sources, wetlands, and
biodiversity has to be carefully
assessed”, warns Himanshu Thakkar
(South Asia Network on Dams,
Rivers and People, New Delhi). n

Aerial image of prairie pothole wetlands
in North Dakota.
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