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Research
A Legacy of Road Salt Filtering into Lakes
It’s time to put roads on a low-salt diet, especially those that run near lakes,
ponds, and drinking water reservoirs.
That’s the conclusion of a study published in April in the proceedings of
the National Academy of Sciences, adding to the growing body of evidence
that shows high levels of road salt wash into fresh waterways, from groundwater to rivers to rural lakes.
“We have a legacy of salt in the environment built up over the last 70
years,” said Hilary Dugan, a researcher at the University of Wisconsin–Madison’s Center for Limnology and co-author of the study quantifying salt levels
in 371 lakes in all six New England states, plus New York, Michigan, Wisconsin, Minnesota, and Ontario. “You get a strong pulse when the snow melts
that can push levels extremely high, but there’s also a lot of salt stored in the
soil surrounding lakes that continues to act as a reservoir supplying salt to
lakes.”
The largest study of its kind, the research found a dozen lakes with salt
levels exceeding the Environmental Protection Agency’s threshold for aquatic
water quality of 230 mg/liter, nearly all showing long-term trends of increasing saltiness since the 1970s. It also confirmed what may seem an obvious
point: The most urbanized lakes surrounded by the most pavement have the
highest salt levels, and rural lakes the lowest. But even very rural lakes are getting saltier, the study found.
“We don’t have an alternative to road salt, but we need to be aware that if
you use road salt, it’s going to end up in the environment,” Dugan said.
Salt flowing into a lake with runoff stays in there for a period of weeks,
months, or years, with larger lakes tending to hold salt longer, she said.
Michael Dietz, an associate extension educator with Connecticut Sea
Grant and the Department of Extension at the University of Connecticut, has
conducted several studies of the impacts of road salt, including on groundwater that supplies wells used for drinking water. The effect on freshwater bodies, he said, has been a decline in amphibian and plant species most sensitive
to salt, and increases in invasive species that fill the void. Even trees are being
weakened by high salt in the environment, he said.
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Road salt in piles of plowed snow often ends up in lakes when the snow melts. This scene
is of Madison, Wisconsin’s Lake Monona, where researchers did some of their work.
HILARY DUGAN

“Everything is trending upward for salt in lakes, rivers, and groundwater,”
Dietz said. “There are generally no good findings in these areas.”
State and local agencies are waking up to the need to reduce road salt
used to melt snow and ice, said Chris Bellucci, supervising environmental
analyst for water protection and land reuse for the Connecticut Department
of Energy and Environmental Protection. Local and state highway crews and
private contractors who clear snow and ice from store parking lots and private roads alike are being asked to use salt more sparingly, especially around
drinking water reservoirs, and to rely more on mechanically pushing snow
and ice off pavement. Improvements in plowing equipment are helping, too,
along with greater use of salt-molasses and salt-lignin (an organic tree extract)
brines that adhere better to pavement than rock salt.
Dietz pointed to a program in New Hampshire that other states could
model, the Voluntary Salt Applicator Certification & Liability Protection
course. Since 2013, private contractors in that state have been invited to complete training in how to reduce salt use in exchange for being exempted from
slip-and-fall liability lawsuits.
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“You can apply twice as much salt without getting twice as much protection from slips and falls,” Dietz said. “The best thing you can do is minimize
the use of salt.”
—Judy Benson

Judy Benson, a health and environment reporter for many years, is now the communications coordinator at Connecticut Sea Grant. She holds a master’s degree in natural resources from the University of Connecticut and wrote an essay about following
Willa Cather’s path to Chaco Canyon in our Summer/Fall 2017 issue (68 no. 2).

Grizz
Grizzly Bears Rebound
Brown bears (Ursus arctos), also called grizzly bears in North America, fascinate us. They’re feared and revered for their impressive size and strength, a
top-of-the-food-chain mammal that periodically asserts itself among humans,
earning front-page coverage. Grizzly bears are the terrestrial equivalent of a
shark. If the lion is the king of beasts in Africa, the grizzly bear is the sheriff of
wildlife in the American West and many other parts of the world.
Globally, the International Union for Conservation of Nature and Natural Resources categorizes Ursus arctos as a species of “least concern,” estimating the total number of brown bears on earth to exceed 200,000, but most
of them do not reside in the United States. The IUCN gives the following
justification for its classification:
The range of the brown bear has historically declined through North America, Europe, and Asia, and the species has been extirpated in North Africa.
However, it remains widespread across three continents, and is still one of the
most widely distributed terrestrial mammals. Globally the population remains
large, and is not significantly declining and may be increasing in some areas. . . .
There are many small, isolated populations that are in jeopardy of extirpation,
but others, under more protection and management, are expanding.

That last sentence is an important one, especially the part about the peril
confronting isolated populations compared with the successes of those bears
that are protected and managed. In the United States, where the bear has
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Grizzlies have recovered some of their population in Yellowstone National Park. Their
presence indicates a healthy ecosystem, but they need distance from humans.
LISA DENSMORE BALLARD

been classified as “threatened” since 1975, its numbers are growing in ecosystems where it is monitored and safeguarded by state and federal agencies and
conservation-minded nongovernmental organizations. I’ve seen it firsthand
around my home in Red Lodge, Montana, where I’ve lived for seven years.
Red Lodge is on the edge of the Greater Yellowstone ecosystem that
encompasses Yellowstone National Park and the areas in Montana, Wyoming,
and Idaho around the park. It’s one of five regions in the Lower 48 where grizzlies remain today. The other four are the Northern Continental Divide ecosystem in northern Montana, the Cabinet–Yaak ecosystem on the northern
Montana–Idaho border, the Selkirk ecosystem on the northern Idaho–Washington border, and the Northern Cascades ecosystem in Washington. All four
of these regions extend into Canada.
When I first moved to Red Lodge, my now-husband Jack and I decided
to spend a day photographing wildlife in Yellowstone, a place where Jack, a
native Montanan, had spent countless hours. I had never been there. As we
neared the park gate in Cooke City, we passed a public campground that
was closed due to a grizzly bear mauling. Officials had killed the bear and,
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in speculating that her missing cubs might also favor humans as food, closed
the campground. Not that any tourists wanted to stay there after the
gruesome encounter.
Though I could barely hold my camera straight, I dared not set down my
canister of pepper spray during that first photo outing. A month later, while
backpacking in the isolated Bechler region of the park, I was sure every sound
in the woods was a grizzly bear coming. In truth, the odds of an encounter
were low.
The chances are higher now. About 60 miles of jagged alpine peaks,
trout-laden tarns, wildflower meadows, and towering timber, known as
the Absaroka-Beartooth Wilderness, separate my home from Yellowstone
National Park. According to a local bear biologist who works for Montana
Fish, Wildlife & Parks, grizzly bear populations have rebounded to the point
that there’s a bear in every drainage above our small town. When I hike in the
Beartooths, I frequently see bear scat, rubs, paw prints, and rocks that only
a burly 800-pound bear could overturn. Then, last summer on a mountain
bike ride, I spied one peacefully foraging on the opposite side of a multi-acre
field. The bears have made a comeback, at least in my neighborhood, mainly
because they have the space and protection to do it. Sure, they’re dangerous,
but we now respect their value in an ecosystem.
Before European settlement, grizzly bears were common in the American
West, but they were intentionally eradicated during the 1800s. The federal
government paid bounties for them in an effort to protect settlers. The number of grizzlies dropped from an estimated 50,000 to fewer than 1,000 by the
1970s. Only 136 bears then lived in the greater Yellowstone region.
After their listing as a threatened species in 1975, grizzlies gained ground
and are now being considered for delisting. Today, about 600 grizzlies live
in the Yellowstone ecosystem, with about 1,700 total in the Lower 48 states.
That’s well below their historic levels and still in only 2 percent of their
historic range but, nonetheless, a sustainable number with the ability to grow.
Today, enough grizzlies live that many call them a keystone species, though
that is a label of ongoing debate. Can an omnivore be a keystone species?

Keystone Versus Umbrella Bears
Within the alpine and subalpine woodlands of the northern Rocky Mountains and the great coastal forests of the Pacific Northwest, grizzly bears are
opportunistic feeders. They eat what’s available depending on the season.
132 Appalachia

Appalachia_WS2018_FINALS_10.30_REV.indd 132

10/30/17 3:09 PM

Grizzly bears are omnivores, gorging on everything they can find in the summer and fall.
LISA DENSMORE BALLARD
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In the early spring, after hibernation, they graze on newly emerging grasses
and scavenge winter-kill carcasses. In late spring, they prey on newborn elk,
moose, and other immature ungulates. In summer, they dine on a variety
of plants, roots, and rodents. They nab spawning trout and salmon from
streams, and feed on berries and white bark pine nuts. In the fall, during
hyperphagia in preparation for hibernation, they gorge as much high-calorie
food as they can find, gaining 3 to 6 pounds per day! These oversized omnivores certainly have a presence in their wild environs.
And so they are called a keystone species, a term rooted in the keystone
that holds together the top of a stone arch. If you remove that stone, the arch
collapses. A keystone species plays the same role in an ecosystem. Extirpate
the animal, and the ecosystem changes dramatically. The phrase was coined
in 1966 by Robert Paine, a biologist studying intertidal zones in the Pacific
Northwest, to describe the Pisaster starfish, an aggressive hunter that eats barnacles, freeing up critical space on rocks. Paine found when the starfish were
present and active, there was a wider array of sea life present. Grizzly bears
might or might not be considered a keystone species, depending on whether
you take an ecological or a conservation point of view.
“The term keystone species is thrown around a lot,” says Chris Servheen,
an adjunct research associate professor of wildlife conservation at the University of Montana’s College of Forestry and Conservation. “It applies to grizzly bears in a conservation context because, if you manage for this species,
it carries others with it. If you protect grizzlies, you protect other animals;
however, if you mean fundamental to an ecosystem, it doesn’t exactly apply.
If you remove grizzly bears, there won’t be massive change, like removing
zooplankton from the ocean.”
Perhaps umbrella species is a more accurate term. According to Servheen,
who spent much of his recent professional life overseeing the U.S. Fish
and Wildlife Service’s grizzly bear recovery effort, if grizzly bears have an
adequately large home range that is safely connected to other large tracts
of wild land, other species flourish along with the bears. Doug Chadwick,
a wildlife biologist and a founding board member of the nonprofit Vital
Ground, agrees. Based in Missoula, Montana, Vital Ground’s mission is to
conserve and connect grizzly bear habitat.
“An omnivore like a grizzly bear doesn’t have a specific role as, say, wolves
in Yellowstone National Park, the dominant carnivore there, but they have an

134 Appalachia

Appalachia_WS2018_FINALS_10.30_REV.indd 134

10/30/17 3:10 PM

outsized effect,” Chadwick says. “For example, grizzlies help shape the diversity of plants in an area. If you remove them, everything becomes less vital.
The berries aren’t quite as enriched. The trees aren’t as healthy. The ecosystem
is less able to adapt to environmental stresses.”
Chadwick likens grizzly bears to heavyweight gardeners. “A grizzly bear
is the primary earth mover in the high country,” he says. “It digs for bulbs,
ground squirrels, voles, and marmots. Its long claws rake and turn over huge
areas. Over the years, large areas are furrowed, pitted, and worked by bears,
which brings up nutrients from lower levels of soil and creates more diverse,
more productive wildflowers. Bears also distribute tens of thousands of seeds
from huckleberries, chokecherries, currants, mountain ash, and pine nuts.”
Like Servheen, Chadwick also uses the term umbrella species to describe
the role of a grizzly bear in the area where it lives. “It’s a charismatic animal,
like orcas in the ocean, that draws attention to its environment,” he says. “A
bear’s range is big, and it uses every elevation from the valleys to the mountaintops. If you take care of grizzly bears, you protect the swans and glacier
lilies, too.”

Bears and Humans
The size of a grizzly’s range also presents a major challenge to conserving it. To
thrive, bears need space away from humans, yet both bear and human populations are growing in bear country, sometimes encroaching on each other.
“Habitat security is mainly affected by motorized routes,” Servheen says.
“Bears avoid motor vehicles, which eliminates habitat. Vehicular routes also
increase mortality risk because [they increase] poaching and hunting. If you
lower motorized access to land, there’s also better bull-to-cow ratios among
elk, because you’re not selecting out the biggest, strongest bulls. Grizzly bears
have a direct conservation umbrella effect on elk. It applies to moose and
deer, too.”
Servheen also emphasizes the importance of keeping bears out of the
frontcountry at campgrounds and around livestock, and away from tentsites
in the backcountry. “When you electrify a chicken coop or hang your food
while camping, you do it for the grizzlies, but it carries over to coyotes, black
bears, and raccoons,” he says. “The key to success is letting people know how
to live with bears through education and outreach rather than dealing with

winter/spring 2018 135

Appalachia_WS2018_FINALS_10.30_REV.indd 135

10/30/17 3:10 PM

the situation after a bear gets into trouble. Once a bear gets conditioned to
humans, you can’t remove it far enough.”
Servheen supports improving connectivity between tracts of bear-friendly
habitat with crossing structures along highways and through private easements and land acquisitions, a key part of Vital Ground’s mission.
“It’s not about whether you like grizzly bears or not,” Chadwick says. “If
a place is big enough and wild enough for grizzlies, the water is clean. You
can camp without thousands of people around. You can see wildflowers,
bird watch, hunt elk, fish. . . . These are values we hold dear when we are in
wild places.”
—Lisa Densmore Ballard

A longtime member of the Appalachian Mountain Club, Lisa Densmore
Ballard is an award-winning writer, photographer, and filmmaker. She splits her
time between Red Lodge, Montana, and Chateaugay Lake, New York, when she’s not
exploring a wild part of the world. She maintains a healthy respect for grizzly bears
and keeps her pepper spray handy whenever she’s in bear country. Read more of her
work at lisaballardoutdoors.com.
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