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Glacial Ridge Refuge Joins System
Preserves Tallgrass Prairie and Wetlands 
in Northwest Minnesota

The nation’s 545th national wildlife
refuge – Glacial Ridge NWR in northwest
Minnesota – was officially created Oct. 12,
culminating four years of work.    

Launched with the donation of a 2,000-
acre parcel by The Nature Conservancy
(TNC), the refuge eventually will cover
35,000 acres, advancing the largest
tallgrass prairie and wetland restoration
project in U.S. history.  Less than 1
percent of Minnesota’s original tallgrass
prairie habitat still exists.  TNC formally
transferred the property Oct. 26.  

The new refuge, designated just before
National Wildlife Refuge Week, will
become a major waterfowl breeding and
nesting area.  It provides critical habitat
for declining grassland birds, greater
prairie chickens, sandhill cranes, as well as

the endangered western prairie fringed
orchid, among other species.  

Funding for additions to the refuge,
estimated to be $3 million-$4 million over
the next decade, will come from fees
generated by Federal Duck Stamps,
purchased by waterfowl hunters.    

“Today’s action reflects our commitment
to work with partners so wetlands are
preserved and wildlife protected,” Interior
Secretary Gale Norton said.  “More
outdoor enthusiasts will be able to enjoy
the unique landscape Glacial Ridge has 
to offer.”  

“It has been one of the finest examples of
partnership I’ve ever been associated
with,” said Ron Nargang, TNC state
director in Minnesota.  “More than 30
entities have contributed to its success.”

In addition to The Nature Conservancy,
project partners include the Minnesota
Department of Natural Resources, Ducks
Unlimited, Pheasants Forever, the

Regaining a
Presence

Established in 1994, Canaan Valley
NWR, WV, helps protect the
threatened Cheat Mountain
salamander. Success has been 
well documented. 

O In August 2003, 41 Cheat
Mountain salamanders where
counted across 138.5 acres,
including one group that had not
been previously documented.  

O 859 salamanders of nine other
species were documented.  The
most abundant was the red-
backed salamander. 

In the Eye of the Storm, page 3
Bon Secour Refuge biologist details
a storm’s aftermath.

Looking Beyond the Ecology to the
Human History, page 5
Archaeology students survey Fish
Springs Refuge.

Focus on  . . . Water and Its Impact
on Refuges, pages 8-19
Water is essential for all ecological
processes.  Nowhere is that more
evident than on national wildlife
refuges.

Sharing an Appreciation for
Nature, page 6
Those who are visually disabled can
appreciate any refuge.

Interior Secretary Gale Norton and Minnesota
Governor Tim Pawlenty unveiled the entrance sign
to the new Glacial Ridge NWR during a press
conference at the state capitol Oct. 12.   
(Chuck Traxler/
USFWS)

continued pg 20
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If organiza-
tions are only
as strong as
their weakest
link, then it’s

no wonder the National Wildlife Refuge
System is one of the strongest and most
effective federal government bureaus.
After almost two years as Chief of the
Refuge System, having visited scores of
refuges, I have found no weak links.
I’ve found just the opposite.

The Refuge System is composed not
only of passionate people driven by
their common devotion to conservation,
but by a sense of family that links our

3,000 employees to our mission and to
one another.  That was brought home in
late September with the too-early death
of John Taylor, wildlife biologist at
Bosque del Apache NWR, NM.

I did not know John well.  I wish I had.
I do know that he was quiet, capable,
well liked and recognized for his many
talents.  He had an encyclopedic knowl-
edge of the Rio Grande River and its
habitats.

Refuge System employees wrote to me
and to one another, recalling how John
contributed to the Refuge System.
They detailed

Chief’s Corner
We Make A Difference in the Lives of
Americans

continued pg 24

From the Director
Water, Water — Not Everywhere.
Clean and
plentiful water
to nourish
abundant and
healthy wildlife

is indespensable. As urban areas burgeon
and industry continues to look for new
sources of water, we face vexing issues as
we seek to secure and protect water
rights for wildlife.

Fulfilling the Promise calls for a
comprehensive assessment of water rights
and how much water is needed in each
region.  While we hope for progress on
such a national assessment, for now, we
encourage refuge managers, where time
and staff allow, to do their own
assessments on refuges.

In fact the International Association of
Fish and Wildlife Agencies took up the
issue of water quantity when it considered
the Parks and Wildlife Department’s
proposal that any compilation of national
conservation needs must make water for

fish and wildlife a top priority.  The Texas
proposal notes that we have to maintain
instream flows into our rivers and streams
and freshwater inflows into our bays and
estuaries to maintain ecological health.  

That same message came through loud
and clear at the Refuge System’s
“Conservation in Action Summit,” when
250 people who represented our partners,
supporters, Friends and Service staff
identified as a top priority the need for
clean and plentiful water. 

In the six years since Fulfilling the
Promise was adopted as a guiding
blueprint for the Refuge System, the
issues of water quality and quantity have
become more challenging.  Across the
country, you can find the ecological and
economic consequences of the failure to
incorporate wildlife’s need for water into
land management practices.  For example,
more than $10 billion will be spent in
Florida to replumb the Everglades.  The
once mighty Rio Grande River, so

important to our national wildlife refuges
in southern Texas, has been sadly depleted
by drought and water withdrawals.  

That’s why Interior Secretary Gale
Norton launched Water 2025, an initiative
that will help.  It seeks to encourage
voluntary water banks and other market-
based measures, improve technology for
water conservation and efficiency, and
increase cooperation and collaboration
among federal, state, tribal and private
organizations.  The plan gives us a basis
for public discussion by setting out a
framework to meet the water supply
challenges of tomorrow.  

The Service will continue to cooperate
with states on all matters related to
water use and water rights.  We will seek
to resolve conflicts through negotiation
while working towards the goal of
healthy watersheds vital to the future of
fish and wildlife conservation and the
Refuge System.

—  Steve Williams
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By Jereme Phillips

The name, Bon Secour, means “safe
harbor.”  French explorers first used it to
describe a sheltered cove near the eastern
shore of Mobile Bay, AL.  

Just to the south, Bon Secour NWR lies
at a much more precarious location on a
narrow, 22-mile long peninsula that juts
into the Gulf of Mexico.  For our refuge
staff, the name gained new meaning after
Hurricane Ivan tore through the refuge
in September.

Hurricane Ivan made landfall at Bon
Secour Refuge in the early morning hours
of September 16.  The center of the
storm’s eye, as estimated by the National
Hurricane Center, passed directly over
the Perdue Unit of the refuge.  The
hurricane’s projected path was consistent
for several days prior to making landfall,
and the predictions proved to be accurate.  

During final preparations for the storm,
our staff of four permanent employees
and two interns remarked that at least
we had some time to get things ready.
When the governor issued a mandatory
evacuation order, we left the coast with
the same expectation that our neighbors
did – that we may not find much left
when we returned.

Just hours after the hurricane passed,
USFWS law enforcement personnel were
on the ground at Bon Secour and their
report was, for the most part, better than
expected.  Most of our homes and
structures on the refuge were intact – but

we had a huge mess on our hands.  Many
homes in nearby Gulf Shores were
destroyed.  The massive storm surge
pushed the wall of debris onto the refuge.
Boats, propane tanks, gas cans and lumber
stretched as far as the eye could see
around Little Lagoon, Gator Lake and
remote marshes on the refuge.

The Team Was Remarkable
For the next two weeks, FWS Incident
Management Team #2, assembled to
respond to Hurricane Frances and then
reassigned to Ivan, worked tirelessly to
restore the refuge infrastructure.  The
efforts of this team were remarkable.
Among their many accomplishments, the
crews cleared four miles of refuge roads
and trails, collected 1,200 containers of
hazardous materials and removed more
than 800 cubic yards of debris.  

Even with 14-hour shifts and the hard
work of approximately 60 team members,
the debris removed may only represent 20
percent of the total deposited on the
refuge.  USFWS Director Steve Williams
and Regional Director Sam Hamilton
visited the refuge in October and
expressed their support and appreciation
to all who contributed to the cleanup.

The public concern about the refuge has
been overwhelming.  Our office
immediately began receiving calls from
the Friends of Bon Secour National
Wildlife Refuge, Boy Scout troops and
individuals who just wanted to offer their
support and ask how they could help.  We
regretted to tell them that right now the

refuge is too hazardous even for volunteer
cleanup crews.  Visitors and the local
community have understood that, at least
for the near future, the refuge is closed to
protect public safety.  However, we hope
that portions can be reopened as we work
at removing hazardous materials from the
areas with the highest visitor use.  

Besides the challenges associated with
cleaning up the refuge, some refuge
wildlife populations were severely
impacted.  The refuge is home to several
endangered species, containing the largest
contiguous tract of Alabama beach mouse
habitat and nesting beaches for the
loggerhead sea turtle.  Both species
suffered significant habitat loss on the
refuge as a result of the storm.  Bon
Secour is also an important stopover site
for neotropical migratory birds and, to a
lesser extent, some loss of their maritime
forest habitat also occurred.

While many wildlife species were hit hard
by Ivan, the ecosystem – along with the
community of Gulf Shores – slowly begins
to rebuild.  Amidst the moonlike landscape
left behind where impressive dunes once
stood, you can find solitary clumps of sea
oats here and there, defiantly standing
after the storm to provide a seed source
for the next generation and to prove that
Bon Secour is indeed a safe harbor.

Jereme Phillips is the wildlife biologist at Bon

Secour NWR, AL.

In the Eye of the Storm

◆

Hurricane Ivan made landfall at Bon Secour
Refuge, AL, in the early morning hours of
September 16.  (Jereme Phillips/USFWS)
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The National Wildlife Refuge System
bestowed four major awards during
National Wildlife Refuge Week in October
on four individuals whose work has
benefited both the Refuge System and the
nation’s wildlife resources.  

David Sibley of Concord, MA, noted
author and illustrator, was honored for his
outstanding support of migratory bird
conservation through public education and
the promotion of wildlife recreation.  He is
the author of several birding guides,
including the Sibley Guide to Birds,
published in October 2000 after more than
12 years of work.  Sibley writes, edits and
illustrates his books.

The guide book has been followed by four
other books, including Sibley’s Field
Guide to Birds of Eastern North America
and Sibley’s Field Guide to Birds of
Western North America, both published
in April 2003. 

“His passion is evident in his magnificent
illustrations,” said Deputy Interior
Secretary J. Steven Griles.  “Expanding
on the heritage of such greats as Roger
Tory Peterson, David Sibley has inspired
in millions of Americans a fascination for
birds – and a concern for their habitats.”  

Martin MacDonald, director of corporate
public relations, conservation and youth
development for Bass Pro Shops, was
honored as a Centennial Champion for
helping to build awareness of the Refuge
System. MacDonald provided outstanding
support to the USFWS Centennial
Commission as it worked to honor the
Refuge System’s 100th anniversary.  

He conceived of programs that provide
funding for habitat restoration on national
wildlife refuges. “In community after
community, national wildlife refuges bear
the fruits of Martin’s towering
commitment,” said Griles.  “His legacy will
endure for all time in the land that he has
helped protect.”

Dr. Leigh Frederickson, retired after
serving more than 36 years as Director of
the University of Missouri Gaylord
Memorial Laboratory, was honored for a
lifetime of achievement in support of the
National Wildlife Refuge System.

Dr. Frederickson and his graduate
students conducted about 40 formal
research programs on national wildlife
refuges across the country.  More than
any other single individual, Dr.
Frederickson has influenced the
management of wetlands on wildlife
refuges. Dozens of his graduate students
today work for the Refuge System as
refuge managers and biologists.

“Even today, you’ll find Leigh in the
marshes, bottomland forests and prairies
of national wildlife refuges from Alaska to
Florida, from Hawaii to Louisiana,” said
Dean Rundle, a former student and now
manager of Rocky Mountain Arsenal
NWR, CO.  “No other research biologist
has learned more about the Refuge
System and the resources we manage.
Leigh is a true hero of the Refuge System
and a giant in the field of conservation.”   

Rep. Jim Saxton (R-NJ), a member of
the House of Representatives for more
than two decades, was cited for
outstanding support of the National
Wildlife Refuge System through
legislative leadership.  A senior member
of the House Resources Committee’s
Fisheries Conservation, Wildlife and
Oceans Subcommittee, Rep. Saxton was
one of the authors of the National
Wildlife Refuge System Improvement
Act of 1997, considered the governing
legislation for the Refuge System.

He has sponsored bills that protect
dolphins, sea turtles, sharks and other
marine mammals, domestic coral reefs
and marine sanctuaries.   He has provided
vital support for the E.B. Forsythe
NWR, established on the New Jersey
coast in 1939.

More recently, he was a sponsor of the
Volunteer and Community Partnership
Act, signed into law by President George
W. Bush in late October.  The act gives
citizens enhanced opportunities to
contribute to conservation.  

“Congressman Saxton has long been a
tireless advocate of the Refuge System,”
Griles said. 

Four Are Honored by NWRS
For Outstanding Contributions

Author and illustrator
David Sibley was honored
for his outstanding support
of migratory bird
conservation through public
education and the promotion
of wildlife recreation. 
(Debbie McCrensky/USFWS)

Martin MacDonald, director
of corporate public relations,
conservation and youth
development for Bass Pro
Shops, was cited for
outstanding support to the
USFWS Centennial
Commission as it worked to
honor the Refuge System’s
100th anniversary. (Debbie
McCrensky/USFWS)

Retired Professor Leigh Frederickson, left, was
honored for a lifetime of achievement in support of
the National Wildlife Refuge System. Presenting the
award are Dean Rundle, center, one of Dr.
Frederickson’s former graduate students and refuge
manager at Rocky Mountain Arsenal (CO), and
Deputy Interior Secretary J. Steven Griles.  (Debbie
McCrensky/USFWS)

◆
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2005 Friends Conference Expected To
Draw Record Crowd 
Ron Tillier with Friends of Blackwater
NWR, MD, never fully understood the
incredibly complex federal budget process
until he attended the National Conference
for Friends of the National Wildlife
Refuge System in 2003.  

Not only did that learning process
persuade the group to send a
representative to the 3rd National
Friends Conference in Washington,
DC, February 4-6, 2005.  So did the
chance to cement relationships with
members of Congress.  “I never
thought national leaders would be as
accessible as they are,” Tillier said.
“We could never have built the
relationships without the conference.”  

More than 300 leaders of the Refuge
Friends movement are expected to gather
for the “Friends in Action Conference”
that will build on the “Conservation in
Action Summit” and expand the groups’
knowledge and organizational know-how.

The “Friends in Action Conference” will
offer more than a dozen educational
workshops, including fundraising and
board development techniques.  Sessions
on community partnerships, the federal
appropriations process and media
relations will be offered as well.

Moreover, the conference is a singular
opportunity to meet with Friends
representatives from across the country.
“Our goal is to provide Friends groups
with essential skills and information to
build a stronger National Wildlife Refuge
System for the benefit of the public and
wildlife resources,” National Wildlife
Refuge Association President Evan
Hirsche noted.  

The Association and the National
Wildlife Refuge System are sponsoring
the conference.  

For more information, contact Max
Schenk, director of Friends and
constituent outreach for the Association,

800-996-6972; or Trevor Needham, Refuge
System national Friends coordinator, 
703-358-2392.  You can also visit
http://www.refugenet.org/new-
events/announce.html.

By Jay Banta

University of Utah students at Fish
Springs NWR eschew studying wetlands,
wildlife, ecology and a myriad of natural
history topics to uncover instead the story
of past human use.

For all but one year since 1998 and under
the auspices of a challenge grant, the
university’s Archaeological Field School
has conducted investigations into the site
of a Pony Express station, uncovered
evidence of Fremont culture occupation,
documented hundred of acres used by
tribes of Shosonean cultures, and
confirmed some important geological
events associated with the vast prehistoric
inland sea known as Lake Bonneville.  

Under the guidance of Duncan Metcalfe,
curator of the university’s Museum of
Natural History, student learn state-of-the-

art field inventory techniques while the
refuge and the scientific community gain
new information about the still unfolding
story of human occupation of the area.  

So far, more than 40 students, ranging
from high school pupils to those in college
graduate studies, have each spent a
grueling 10 days surveying for refuge
archaeological sites.

Field research at numerous locations on
the refuge has uncovered a treasure trove
of both historic and prehistoric artifacts.
For example, work at the site of the Fish
Springs Pony Express Station, which
operated from April 1861 to November
1862, revealed buttons, glass fragments,
earthenware shards, cartridge casings and
horseshoes.  Other inventories have
uncovered a wealth of prehistoric artifacts,
including pottery shards, projectile points,

bifacial stone implements and drills.  All
unearthed artifacts are being maintained
according to federal standards at the Utah
Museum of Natural History.

“Archaeological field techniques typically
are best taught in outdoor locations where a
variety of sites can be located and

Looking Beyond the Ecology to the Human History
Archaeological Field School Students Survey Fish Springs Refuge

Students from the University of Utah Archaeological
Field School have uncovered a treasure trove of
historic artifacts at Fish Springs, NWR.  (Fish
Springs Staff/USFWS)

Nearly 300 Friends leaders attended the National
Friends Conference in 2003.  A full day was devoted
to visiting Congressional representatives.  (NWRA)

continued pg 24
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By Jennifer Koches 

First detected in South Carolina in 2002,
the cactus moth has spread onto Cape
Romain NWR, one of South Carolina’s
premiere national wildlife refuges, even as
the determination to learn and do more
about invasive species is spreading quickly. 

If not eradicated, the cactus moth could
wipe out a rare South Carolina cactus
that is on the state endangered list.  The
Mexican government fears the cactus
moth could harm its agricultural yield of
native cacti.

Knowing that cactus moth was on Folly
Beach, SC, a mere 50 miles from the
refuge, USFWS personnel conducted

some sporadic searches Aug. 10 for
signs of the moth on Bull Island within
Cape Romain Refuge.  Much to the
crew’s dismay, signs were found.

Within days, Randy Westbrooks, U.S.
Geological Survey invasive plant
coordinator, was on the refuge to collect
specimens for identification.  By mid-
September, scientists had concluded that
cactus moth had invaded the refuge,
verifying that the range of the cactus
moth had extended up the coast of South
Carolina for the first time.  A week later,
Dr. Westbrooks, USFWS personnel and
volunteers who surveyed Cape Island,
another island within the refuge, found its
300-plus acres of native cactus to be free
of cactus moth.  

Dr. Westbrooks has since surveyed several
sites north of Cape Romain Refuge and
found them free of cactus moth signs.  It
appears that Cape Romain Refuge is the
northernmost edge for this invasive. 

On Sept. 29, USFWS personnel returned
to Bull Island to manually remove
infected cladodes (leaf pads) from the
one verified infestation site.  A field
survey of other cactus locations on Bull
Island was conducted to build a database
about infestation.  

Despite the monumental work that will be
involved in addressing the spread of the
cactus moth, USFWS personnel will
continue to work diligently with USGS to
develop a monitoring and control network
for this species.  

Sharing an Appreciation for Nature
“Sound Safari” Reaches Those Who Are Visually Impaired

A killdeer sounds a distracting alarm as
it swoops away from its nest.  The call of
ducks and geese – as many as 100,000
birds during late summer and early fall –
wafts across Minidoka NWR, which
extends 25 miles along both shores of the

Snake River in Idaho.  The refuge is alive
with the songs of meadowlarks, orioles,
robins and many other songbirds.       

More than 100 years ago, settlers on the
Oregon Trail passed just south of the
refuge where it split into the Oregon and

California Trails.  An
alternate route that ran
through the refuge, north
of the Snake River can
still be seen today.
Thousands of visitors
come to Lake Walcott
State Park, within the
refuge’s boundary, to
camp, picnic, hike,
observe wildlife, hunt
waterfowl, boat and fish.

Now, a new group of
visitors, those who are
visually impaired, are
also finding their place on
the refuge.

In partnership with L.I.F.E., Inc. (Living
Independently For Everyone) and Lake
Walcott State Park, the refuge adapted its
traditional bird walk in 2002 into “Sound

Safari.”  So far, the refuge has had about a
half dozen springtime walks, attracting as
many as 15 people each time.  The walks
are also offered at nearby refuges.

L.I.F.E., Inc., which helps coordinate the
walks, provides lunch and transportation
for participants, including some in
wheelchairs.  Because they work with the
disabled daily, they contact the
participants.  Lake Walcott State Park,
with miles of paved trails suitable for
wheelchairs, offers refuge staff a safe and
quite place for the tours.  Both L.I.F.E.,
Inc. and the park have provided funding
for benches and other features that
participants need.    

Recently, L.I.F.E., Inc., translated the
Idaho state bird list into Braille, another
step in opening the natural world to the
visually impaired.  Refuges across the
country may want to work with local
groups to get region-specific bird lists,
recommended Minidoka Refuge Manager
Steve Bouffard.   

“These programs are fun and rewarding
to lead,” Bouffard said.  “The whole
program is about sharing your

Refuge Manager Steve Bouffard led a group of
participants June 18 on Minidoka NWR, ID.
Usually, about 15 people join one of the “Sound
Safari” walks. (Kathi Stopher/USFWS)

Cactus Moth Infestation Spreading North
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In addition to his work on the cactus
moth, Dr. Westbrooks has provided a
steady stream of information on invasive
species issues to USFWS personnel in
South Carolina. He has worked diligently
on beach vitex in South Carolina, an
invasive species now dubbed the “Kudzu
of the Beaches” for its prolific growth.  

Identification of the cactus moth can be
tricky since there are native moths that
also breed on and eat cactus.  Submit any
suspected cactus moth adult or larvae to
Dr. Richard Brown of Mississippi State
University, 662-325-2085.  A description of
the adults and larvae are available at
http://creatures,ifas,ufl,edu/bfly/cactus_
moth.htm.  Report any infestation to
Michael Lusk, 703-358-2110, who is
working with USGS to create a national
monitoring network.

Jennifer Koches is the USFWS public affairs

specialist at the Charleston (SC) Field Office.

Cactus moth has spread from Folly Beach, SC, to Cape Romain NWR, establishing a new northern edge
up the South Carolina coast.  (Jennifer Koches/USFWS)

appreciation and awe for nature with
others and enriching the lives of people
who are usually left out of outdoor
experiences.”

The “Sound Safari” walks take visitors to
the refuge’s accessible viewing and fishing
platform.  Bouffard and Chuck Trost, a
retired ornithology professor from Idaho
State University, led the first walks, also
held at Camas NWR, ID.  

Adapting birding programs for the
visually impaired is a “natural,” according
to Bouffard, who notes that many more
birds can be detected by sound rather
than sight.  He suggests a few easy-to-
emulate steps:

O Partner with a nonprofit group or
government agency accustomed to
working with people with disabilities.
They can locate participants and help
with special needs and transportation.  

O Start each trip by introducing staff
and orienting participants to the
location.  Then provide an overview
about why birds call, what calls they
make and what participants likely will

hear.  Some of this information can be
shared on the ride to the walk site.    

O Select a location with smooth walking
trails.  Lawn and paved or gravel
paths also work.  Avoid paths with
uneven ground as well as noisy sites or
those you will have to share with
bikes, in-line skaters and others.  Pick
up limbs, stones and other
impediments along the path before
participants arrive.

O While the dawn chorus is glorious,
there are too many birds calling then
to pick out individual species.  Later
morning is a better time, and more
convenient for the majority of
participants.  

O Limit walks to a quarter-mile each
way.  Participants usually cannot
endure longer hikes.  Have benches or
picnic tables scattered along the path
for rest stops.  Many visually impaired
persons also have other health
problems, such as diabetes.  Be
prepared to handle diabetic shock
cases and similar problems.  Make sure
suitable restrooms are available.

O The blind seldom have a concept of
distance.  Therefore, tell participants
how long it will take to walk the path,
rather than how many miles it is.

O Point out birds with phrase such as
“the singing bird is above your head”
rather than with gestures or phrases
such as “on the third branch on the left
side of the maple tree”.  Bring CDs or
tapes to demonstrate what, for
example, a yellow warbler sounds like.
That makes it easier to pinpoint a
species when they hear species calling
simultaneously.  

“You don’t have to be an expert in bird
songs,” Bouffard concluded.  “All you need
is an appreciation for nature, a willingness
to share, good partners and a little
preparation.  I hope we can spread this
program nationwide. We could reach so
many more people if every refuge starts a
similar program.”   

◆

◆
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FOCUS . . .Water and Its Impact on 

By John Trawicki

Water shapes the landscape and is
essential for all ecological processes that
enable the Refuge System to conserve a

wide range of wildlife
species.  Water is both
wildlife habitat and a
tool to manage wildlife
habitat.  

With drought conditions
continuing in the West
and demand for surface
and groundwater
supplies growing,
Refuge System
managers well know
that maintaining
adequate water supplies
is a daily challenge.  In
fact, employees of the
Fish and Wildlife
Service who attended
the “Conservation in
Action Summit” in May
voted “water: assess
resources and needs” as
the top wildlife and
habitat priority.   

Indeed, water management is not new to
the USFWS.  In the Dust Bowl of the
1930s, when water in the prairie potholes
of the Midwest were at their lowest levels
and the duck population was severely low,
J. Clark Salyer, the first chief of the
Division of Refuges, sited many early
refuges by looking first for bodies of water.
He knew that any place with water could
become a migratory bird refuge via land
acquisition with the Migratory Bird
Commission.  More importantly, he knew
that water is habitat.  

Each day, hundreds of national wildlife
refuges either divert surface water or
pump groundwater to create
impoundments, manage water levels
within impoundments, or irrigate
agricultural units, nesting habitat and
other areas whose wildlife habitat

potential would be limited unless water
was available.  Protecting the water
supply and applying it to Refuge System
lands that manage for aquatic and
migratory species is vital.

Flood flows are also extremely important
in maintaining waterfowl and migratory
bird habitats.  They are also a physical
force that shapes the landscape, restores
nutrients to riparian areas, recharges
wetlands, flushes sediment from the
channel, and brings nutrients and habitat
forming debris into the river channel and
associated wetlands.  

Flood flows maintain habitat in places like
the Platte River and Rainwater Basin
wetland management districts in
Nebraska, the Upper Mississippi National
Fish and Waterfowl Refuge in Minnesota
and Wisconsin, the White River and
Cache River refuges in Arkansas.
Malheur NWR, OR, for example, has been
using flood flows of the Donner und
Blitzen River to maintain habitat for
redband trout.  

Water Challenges Face 
Refuge System
The Klamath Basin in Oregon and
northern California is one place that
illustrates the spectrum of water issues
and complexities that challenge the
Refuge System.  This troubled ecosystem
has many difficult and compounding issues
– inadequate water supplies for
agriculture, and wildlife and fisheries;
endangered and threatened fishery
resources; salmon die-offs; water quality
and pesticide issues; different state water
law: and tribal treaty rights conflicts.
Water shortages are affecting basin
economies and causing social and cultural
change.  Resolution is challenging. 

As the demands on the nation’s water
resources increase, so does the cost and
complexity of water management for the
Refuge System.  In the West, the USFWS
must secure and defend water rights in a
highly competitive and political arena.  In

Got Water?

Upper Mississippi National Fish and
Waterfowl Refuge is just one place where flood
flows maintain habitat.  (USFWS)
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the East, where water is plentiful,
growing population puts an increasing
strain on water availability.

Overall, national wildlife refuges find it
increasingly important to work with the
municipalities, state water managers, local
water users, tribes, partners and Friends
groups to protect the water resources
necessary to manage the Refuge System.  

The Silvio O. Conte NFWR, MA, is an
excellent example of the collaborative
process.  Refuge staff worked with Smith
College and the University of
Massachusetts to collect information about
history, water quantity, water quality, and
land uses in the Mill River watershed.
They shared the information with
residents to help them better understand
and manage the river system where
federally-endangered dwarf wedge
mussels are found.  The information was
critical in informing the state withdrawal
permitting process to protect flows for 
the mussel.

The mix of science, policy and law can
make water resource management a
vexing issue.  The Pacific, Southwest,
Mountain-Prairie and Alaska regions
(Regions 1, 2, 6 and 7) have water
resource programs.  The Great Lakes-Big
Rivers, Southeast and Northeast regions
(Regions 3, 4 and 5) have individuals
working as water resource coordinators.   

To address water resources management,
water resources coordinators have
enumerated several steps as “best
practices”:   

O Identify the role of water in the
ecological processes and as habitat.

O Identify water requirements, including
quality, quantity, timing and source.

O Measure and document the use,
source, timing and quality of water.

O Secure rights or permits under state
water law.

O Identify water users other than the
USFWS and partners.

O Monitor proposed new water users
and file objections in state forums
when necessary.

O Assert federal reserved water rights
as required.

Water is critical to the mission of the Fish
and Wildlife Service.  Water resource
coordinators work to assist refuges in
obtaining and protecting the water
resources needed to fulfill individual
refuge purposes.  

John Trawicki, supervisory hydrologist for refuges

in Alaska (Region 7), worked with the regional water

resource coordinators to produce this article.

Regional Water Resource Coordinators

Region 1 Michael Eberle, Chief, Water Resources Branch

Region 2 Steve Cullinan, Chief, Water Resources Branch

Region 3 Jon Kauffeld, Regional Refuge Supervisor, 
Iowa, Missouri, Illinois 

Region 4 Robert Kelsey, Biologist, Refuge Program

Region 5 Beth Goettel, Refuge Manager, Silvio O. Conte NFWR, MA

Region 6 Cheryl Williss, Chief, Division of Water Resources

Region 7 Warren Keogh, Water Rights Coordinator, 
Water Resources Branch

Washington 
Office Contact Branch of Wildlife Resources, 703-358-2043

◆

Klamath Basin illustrates the spectrum of water challenges.  (USFWS)
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FOCUS . . .Water and Its Impact on 

By James Broska

Recovering from five years of droughts
more severe than any seen since the
1950s, the Lower Rio Grande Valley,
Santa Ana and Laguna Atascosa national
wildlife refuges of south Texas have
battled a host of water resource and
management problems in recent years,
including water availability, water rights
and the costs of water delivery and
conveyance.  

Most water accessible to the Lower Rio
Grande Valley and Santa Ana refuges
comes directly from the Rio Grande River
with releases from Falcon Reservoir.  In
the aftermath of drought conditions, water
allocations have often been only a fraction
of adjudicated amounts and are controlled
and managed by the Rio Grande Water
Master.  The resulting shortage of useable
water can make it very difficult for

managers to balance water use in
cooperative farming agreements and
habitat rehabilitation projects.  

Under Texas state law, water rights
designate “place of use” and categories of
use.  More than 100 land tracts make up
the Lower Rio Grande Valley Refuge;
many have associated water rights that
contain very specific language regulating
the type and “place of use” permitted.  

To better manage the whole issue of water
rights for the refuge, many water rights
have been amended into a single right
that allows greater flexibility and
partitioning that use over individual land
tracts.  Moreover, by having the State of
Texas officially recognize “uses” to include
recreation and wildlife in addition to
agricultural and irrigation, managers can
use water for habitat while still meeting
“beneficial use” standards.

South Texas Refuges Battle Drought 

By Tim Mayer

Kealia Pond NWR, a
700-acre wetland
refuge on Maui, is
using the emerging
field of ecohydrology –
studying how
hydrological factors
affect the distribution,
structure and function
of ecosystems – to
better understand the

impacts of the seasonal water levels on
invertebrates, fish and birds.  

As the largest, naturally formed wetland
remaining on the island, the pond has long
been a settling basin for sediment and

nutrients from the 56-square mile
watershed of the West Maui Mountains.
It provides habitat for endangered
Hawaiian stilts and Hawaiian coots.

Water coverage fluctuates by season.  The
highest levels come during the rainy
season, December to March.  The lowest
levels are in October to November.  The
range in water chemistry can be extreme,
from low salinity and moderate
temperatures when the wetland is
completely full, to salinity much higher
than seawater and high temperatures
when water coverage is low. 

This wet-dry cycle can be beneficial for
the breakdown of organic material and
growth of vegetation (sedges).  However,

Water Resource Challenges in
an Urban Setting
Kealia Pond Refuge Struggles with Water Issues

Kealia Pond NWR, a 700-acre wetland refuge on
Maui, is the largest lowland wetland area
remaining on the island.  (Tim Mayer/USFWS)






























