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Executive Summary 

National Wildlife Refuges are supposed to shelter countless migratory waterfowl, native 
mammals, reptiles and amphibians but many refuges themselves are under siege.  In this special 
report, PEER profiles National Wildlife Refuges from regions across the country facing the most 
acute threats from human activities.   

In our previous report we focused on direct threats to refuges from human encroachment in the 
form of oil drilling, mining and road-building.  This year’s report focuses on the effects of 
climate change and our response to it.  These effects are already being felt on National 
Wildlife Refuges across the country.   

Rising sea levels, higher temperatures, drought and other effects of quickening climactic 
alterations are among the impacts Refuge Managers report to PEER.  Attempts to mitigate 
climate change through pursuit of alternative energy sources are also affecting refuges.  Wind 
farms near migratory paths of birds or transmission lines from remote solar plants are slicing up 
habitat.  

Based upon interviews with refuge staff, PEER identified the Ten Most Imperiled Refuges in the 
U.S.  These threatened refuges stretch from the coast of the Bering Sea to the shores of the 
Chesapeake Bay:  
 

·  Yukon Delta National Wildlife Refuge (AK) – sea level rise and accelerated 
coastal erosion; 

·  Hawaii Islands National Wildlife Refuge Complex (HI) – sea level rise and 
mosquito penetration from temperature rise leading to loss of endangered bird 
species;   

·  Horicon National Wildlife Refuge (WI) – wind farms and declining water 
quality and quantity;  

·  Chesapeake Marshlands Complex (MD) – erosion, nutrient build-up and 
sprawl;    

·  National Elk Refuge (WY) – Brucellosis and threat of Chronic Wasting Disease;  

·  Kofa National Wildlife Refuge (AZ) – power transmission corridors and game 
conflicts;  

·  Sheldon-Hart Refuge Complex (OR/NV) – mining and over-grazing by feral 
horses and burros; 
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·  Minnesota Valley National Wildlife Refuge (MN) – development and 
deteriorating water quality; 

·  San Luis National Wildlife Refuge (CA) – drought and irrigation effects; and 

·  Prairie Potholes Region – Small Wetlands Acquisition Program – significant 
loss of wetlands due to perverse federal incentives. 

Each of these threatened refuges has a different story, but they all share the peril of altered 
natural conditions from non-natural sources.  PEER hopes that by drawing attention to the plight 
of these wildlife sanctuaries they stand a better chance of meeting the threats they face.  

 

Introduction: Our National Wildlife Refuge System 
The National Wildlife Refuge System was commissioned by President Theodore Roosevelt in 
1903 when he designated Florida’s Pelican Island as America’s first wildlife refuge.  The 
purpose of the National Wildlife Refuge System is to “conserve fish, wildlife, and plant 
resources and the habitats they depend on for the benefit of the American people.” What 
Roosevelt sought to protect was a piece of American history as vital as any artifacts or relics of 
bygone days – the land itself.   
 

Today the system encompasses more than 540 refuges in all 50 states. 

 
 

While the ten refuges profiled by PEER are facing acute threats, there are representative of 
widespread and growing concern throughout the National Wildlife Refuge System (NWRS).  A 
2007 survey of all Refuge Managers by PEER yielded these results: 
 

·  Nearly two out of three (62%) did not feel the refuge system is accomplishing its 
mission;  
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·  More than two in three (67%) were no longer “optimistic about the future of the 

refuge system”.  A similar percentage (65%) rates morale as either poor or “at an 
all time low; and  

 
·  A strong majority (57%) lacked “confidence in the current leadership of the Fish 

& Wildlife Service”.  Not a single refuge manager registered strong confidence in 
agency leadership. 

 
It is too early to tell whether the new administration will supply the strong leadership that Refuge 
Managers believe is needed. 
  
Adequate funding is another cross-cutting issue.  Many refuges lack the resources to effectively 
address the threats to the very mission of the refuge.  This resource disparity is particularly acute 
on national wildlife refuges.  According to a 2007 analysis by PEER –  
 

·  Approximately one-third of refuge slots are now vacant with a similar portion of 
refuges left un-staffed in what is called “Preservation Status”;  

 
·  Acre-for-acre, refuges receive 17 cents for every dollar spent for support of 

national parks.  Similarly, national forests see 37 cents for every national park 
dollar; and 

 
·  While the national park system has substantially more visitors than the refuge 

total, refuge visitation tends to be more intensive with hunting (outlawed in most 
parks) and fishing, activities that require more ranger supervision and 
enforcement than hiking or bird watching. 

 

While the infusion of stimulus-related funding has helped refuges address some of its large 
backlog of operations and maintenance projects, refuges remain under-funded.  Additional 
support would assist these small slices of habitat vital to wildlife to withstand the threats 
highlighted in this report. 

 

### 
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YUKON DELTA NATIONAL WILDLIFE REFUGE 
 

 
Yukon Delta’s extensive tidal wetlands are scarcely 
above sea level and are frequently inundated by 
Bering Sea tides. 
 
 

Yukon Delta National Wildlife Refuge is 
the size of the state of South Carolina.  It is 
the nation’s most important breeding area 
for migratory birds.  Yukon Delta NWR 
contains approximately 19.2 million acres 
within the northern boreal zone of 
southwestern Alaska.  About 70% of the 

refuge is below 100 feet in elevation and consists of a broad, flat delta dotted with countless 
water bodies.  
 
The delta was created by the Yukon and Kuskokwim rivers and their tributaries.  The Yukon 
River delta is in the process of building up, while the Kuskokwim delta is slowly being eroded 
by normal river processes.  Many streams and sloughs are former tributaries of the two major 
rivers.  Flooding of riverine and lowland areas is common, particularly in spring.  
 
The refuge's extensive tidal wetlands are scarcely above sea level and are frequently inundated 
by Bering Sea tides.  Alaska has been called the “tip of the climate change spear” by U.S. 
Senator Lisa Murkowski.  Scientists are in full agreement.  Depending upon locale, Alaska’s 
climate has increased between 4 and 6 degrees (Fahrenheit) since the 1950s.  At the current rate, 
the increase by 2100 could range between 4 and 18 degrees.   
 
Climate change in Alaska contributes to melting glaciers, melting polar ice, rising sea levels and 
consequent coastal flooding.  These factors add to increased storm intensity, shoreline erosion, 
droughts, loss of habitats, and threatened plant and animal species.  Salt water intrusion will 
render many ecological niches and habitats unsuitable for numerous plant and animal 
associations.  Familiar species of immediate concern to scientists are the polar bear, walrus, and 
Chinook salmon. 
 
Arctic sea ice, according to NASA data, has decreased 9 percent per decade since 1979.  Less ice 
means more open water; increased open water absorbs more solar energy, thereby accelerating 
the entire process.  Erosion and flooding will affect 184, or 86%, of Alaskan Native villages.  
The village of Newtok (350 residents) is in imminent danger of loss. 
 
During the past 115 years, summer water temperatures have increased some 20 degrees 
Fahrenheit.  Forty percent of the salmon in the river are now infected with a parasite that is 
temperature related.  The fishery for Natives, other dependent food chains, and nutrient 
replenishment in the entire riverine ecosystem is threatened. 
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Concomitantly, Native People in Alaska will suffer great losses from these ecosystem changes.  
Flooding of low-lying villages and dislocation of the residents and their way of life has already 
begun and will accelerate.  The lands are held in trust for these groups.  Loss to them will 
represent a major and unforgivable breach of that trust. 
 
There is no magical “fix” for the problems of the Yukon Delta.  To one degree or another, the 
other 16 Alaskan national wildlife refuges will suffer similar fates – as will 161 other coastal 
refuges in the NWR system.  These irreplaceable national treasures will be irretrievably lost 
unless immediate actions are undertaken to reduce causal factors for climate change.   
 
 
 
HAWAIIAN ISLANDS NATIONAL WILDLIFE REFUGE 
 
 
The Hawaiian Islands NWR encompasses most of the 
Northwestern Hawaiian Islands, a chain of islands and atolls 
stretching 1,200 miles northwest of the island of Kaua‘i. 
 
 

National Wildlife Refuges in the state of Hawaii 
are, in fact, “different” from refuges in the lower 48 
and Alaska.  This is in part due to the geographic 
separation and isolation of these refuges from the 
remainder of the NWRs.  Also, the state’s refuges are 
disparate in nature, and their riches and habitats have 
been fragmented by the introduction of untold numbers of exotic species and by tremendous 
development pressures to satisfy human needs.   
 
Invasive exotics have wreaked havoc in food chains rife with highly specialized ecologic niches.  
Many species have been altogether extirpated, while others are on endangered, threatened, or 
other federal or state listings.   
 
Yet, U.S. Fish & Wildlife Service (USFWS) managers and researchers have done a superb job in 
the state in the face of the daunting challenges brought about by ecosystem complexity, invasive 
plants and animals, and niche and habitat fragmentation.   
 
Now, however, the greatest challenge of all is on the doorstep:  large-scale climate change.  
Climate change impacts in Hawaii will be among the most challenging for wildlife scientists at 
any single locale.  This is in part due to the challenges (complex animal/plant associations, 
fragmented niches, invasive species, etc.)  However, the greatest challenges will likely stem from 
the fact the Hawaiian conflicts transcend conventional thinking and the fiscal limits facing the 
National Wildlife Refuge System. 
 
The Hawaiian Islands NWR is affected by many variables.  It is more complex because so many 
unique niches are located in a variety of ecosystems – coastal, lower-level uplands, and mountain 
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zones.  An example of this is that at least eight endangered species of birds are distributed by 
altitude as one goes up mountain slopes.  As the atmosphere warms, niches (plants, animals) as 
well as insects, invasive species, etc., will advance upward and displace the very narrowly 
specialized animals that are there now.  At least 6 of the 8 avian species are projected to go 
extinct. 
 
Hawaii’s bird populations already have one of the highest extinction rates on the planet, largely 
due to the introduction of competitors, predators and devastating diseases.  The refuge offer 
disease-free sanctuaries in its higher elevations but as temperatures rise, so will disease-carrying 
insects. 
 
In order to minimize dramatic loss of both species diversity and abundance, USFWS has begun a 
planning process to address hard choices.  In essence, the Hawaiian Islands NWR is facing a 
triage situation: 
 

·  Priorities must be established for studying niche adaptations that have the greatest 
probability of success; 

. 
·  Hard choices must be made now for dollars, research, and staff needs.  Waiting 

for the full ecological crisis to arrive will be too late; and 
 
·  Land acquisitions (fee title, conservation easements, and partnerships) should 

begin as soon as possible.  
 

A “triage team” of interested parties must be formed.  Working on the premise that “everything 
can’t be saved” will require thoughtful scientific as well as political involvement started at the 
earliest moment. 

 
 Underlying these choices is that funding will have to be increased to implement the strategies 
formulated in coming months. 
 
 
 
HORICON NATIONAL WILDLIFE REFUGE  
 

Horicon is an important breeding and staging area for the 
greater sandhill crane and many other waterfowl and 
water-birds. 
 

Horicon NWR is located in Southeast 
Wisconsin, some 40 miles northwest of 
Milwaukee and 40 miles northeast of Madison.  

The refuge is 23,375 acres in size, and is part of one of the largest freshwater cattail marsh 
systems in the U.S.  Water sources for the marsh are the Rock River and the Fox Fiver. 
Horicon is an extremely important fall and spring stop-over for migratory waterfowl and water-
birds in the Mississippi Flyway.  Peak numbers of Canada geese in spring average 100,000 birds, 
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while numbers in fall average 300,000.  Ducks in fall reach 60,000.  Sandhill cranes in fall 
average 7,000, and 1,500 in spring.  In addition to its importance as a resting and feeding area for 
migrants, some 3,000 ducklings are produced annually. 
 
As one would expect, the refuge’s centralized location (near Madison, Milwaukee and Chicago) 
and waterfowl numbers attract some 300,000 visitors each year.  As important as these visitors 
are to the mission of the NWRS, they add a major burden to an already over-loaded small staff. 
 
Yet, for all of its promise, Horicon is a refuge in crisis.  It is plagued by multiple problems – 
water quality, flooding, an aging infrastructure of dikes and water control structures, invasive 
species, and finally, construction of what is slated to become a 133-unit wind generation “farm” 
on the refuge’s eastern escarpment.  Eighty-eight turbines are already in operation.   
 
The eutrophic condition (premature “aging”) of the Horicon Marsh is a function of both water 
quality and quantity.  The Rock River drains large agricultural areas upstream of the refuge.  Its 
water carries large “loads” of silt, phosphorous, and agricultural chemicals.  The “loads” drop 
out in the marsh, clogging ditches and providing nutrients which grossly accelerate algal 
“blooms” and over-nourish cattail mats.  In effect, the marsh is filling in from the bottom up. 
 
Carp, an invasive species, further complicates the problem by entering the marsh system and 
stirring the silt and nutrients into suspension in the water column, thereby blocking sunlight 
penetration.  Desirable aquatic plant species are discouraged.  During hot weather and low water 
periods, as oxygen is depleted, carp begin to die and decompose.  These factors now lead to 
almost annual Type C botulism outbreak, where significant mortality of waterfowl and water-
birds occur.   
 
The effects of the wind farm issue operation are more controversial, however.  Direct mortality 
from the wind turbines seems thus far to be primarily confined to bats.  More research is needed 
to measure the impacts on other wildlife.  For example, evidence suggests that sandhill crane 
feeding forays are affected by the devices – but how much and in precisely what fashion is not 
clear.  Similarly, hunter observations east of the refuge suggest that the wind farm may be 
causing changes in out-flights to the east by geese.   
 
The multiple pressures facing Horicon NWR call for serious intervention:  
 

·  Existing cooperation with private agricultural interests as well as agencies should be 
expanded to reduce water pollution impacts; 

 
·  A 21st century marsh-management plan should be developed, funded and staffed; and 

 
·  Horicon needs scientific reviews to help chart its path.  Research should be accelerated 

on the wind farm effects before they possibly become more acute.  Similarly, 
hydrological problems would benefit by U.S. Geological Survey investigations. 
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Yet Horicon is not equipped to even begin to grapple with these issues.  The refuge’s entire staff 
includes 9.5 positions (including only one maintenance mechanic).  Horicon is far too important 
to migratory birds to be allowed to drift under-funded and understaffed.   
 
 
 
CHESAPEAKE MARSHLANDS COMPLEX  
 

  
Blackwater marshland being lost to open water 

 
The Chesapeake Marshlands Complex encompasses several refuges: Blackwater NWR and 
Susquehanna NWR, as well as the Chesapeake Islands Refuges, consisting of Martin NWR, the 
largest unit, Spring Island, Barren Island, and Bishops Head.  The Complex manages tidal marsh, 
coves and creeks, and vegetated ridges.  It is an important stopover and wintering area for 
thousands of migratory waterfowl and nesting habitat for various wildlife species 
 
For example, Blackwater NWR is one of the most important resting and feeding areas for 
migratory birds and waterfowl on the entire east coast of the United States.  It is over 27,000 
acres in size, has also become a major wintering and feeding area for bald eagles, and also hosts 
the endangered Delmarva Fox Squirrel. 
 
Like most of the Chesapeake Bay, Blackwater has suffered from the benign neglect of this 
complex system’s watershed.  The refuge is located in a “sea” of intensive agriculture, with the 
usual heavy chemical and fertilizer inputs.  Siltration, nutrient loading and other watershed 
alterations (including residential and commercial development) have combined to produce an 
almost “lake-like” aspect to much of the marsh.  The nutria, a muskrat-like invader, has done its 
share of damage by harming emergent plant communities. 
 
Despite latter-day efforts at watershed restoration and repair, almost 8,000 acres of viable 
wetlands have been essentially lost since the 1930s.  The new threats are even more direct:  
climate change, sea-level rise, increased salt water intrusion, wind and wave erosion of plant 
communities, increased turbidity and other related factors. 
 
Immediate threats from proposed large developments have been at least temporarily shelved by 
the creation of a conservation easement on over 1,000 acres north of the refuge.  Still, other 
projects will inevitably come along in this increasingly desirable area for development.  Constant 
vigilance will be required.   
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A second potential threat to the refuge’s integrity is just now on the immediate horizon.  A 500- 
kilowatt power transmission line is proposed along the Eastern Shore.  The 200-yard-wide right-
of-way will bisect Dorchester County and pass directly through the refuge’s proposed acquisition 
boundary.  The right-of-way will pass through large areas of forested wetlands, with generally 
deleterious effects upon wintering (and even nesting) bald eagles.  The line’s effects upon the 
endangered Delmarva Fox Squirrel are even less understood. 
 
Threats to Blackwater and the Chesapeake Marshland Complex are systemic in nature.  While 
there is no immediate “fix” for climate change, it is possible that alternative lands could be 
obtained to replace those under the most imminent threats. 
 
Like most of the NWRS, the Chesapeake Marshland Complex does not have the funding and 
staffing to provide needed research to plan phased ameliorative actions for these changes.   
 
 
 
NATIONAL ELK REFUGE  
 

 National Elk Refuge 
was established in 1912 in 
NW-most Wyoming.  The 
25,000-acre refuge is 
immediately south of 
Grand Teton National 
Park and its even larger 
neighbor, Yellowstone 
National Park.  The refuge 
was established after the 
devastating mass 
starvation of the Greater 
Yellowstone elk herd during the bitterly cold and long winter of 1911-12.  The weather effects 
were further compounded by the removal of forage by ranchers and the installation of fences 
which prevented the herd’s traditional southward migration. 
 
Following the 1911-12 period, Jackson Hole residents and others began artificial feeding of the 
elk.  Political pressures forced the refuge into this program, and “feed-lines” were established to 
prevent future die-offs.  The feed-lines started with hay and evolved to deposits of alfalfa pellets.  
In one recent year, U.S. Fish and Wildlife Service (USFWS) expended $500,000 on the pellet 
feeding program.  The elk herds responded to this food source; the wintering population is now 
7,500. 
 
Bison found the feed-lines in 1980.  Their wintering numbers exploded from 13 animals to over 
2,500. 
 
The result of the feeding programs and unrealistically low removal rates have produced 
populations of elk and bison which far exceed the carrying capacity of the forage base.  
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Numerous plant and animal associations on the refuge have been decimated by the burgeoning 
herds.   
 
Meanwhile, an entire “industry” has developed in this heavily tourist-driven economy 
(surrounding both Jackson and Jackson Hole), including guided winter sleigh rides into the herds 
of elk and bison, wildlife observation and photography, hunting and outfitting.  As one would 
expect, strong political pressures have also developed to force USFWS to maintain expensive 
feeding programs – which only exacerbate the fundamental problem of far too many animals for 
the food base during winter.   
 
Increased crowding of elk and bison on feed-lines has resulted in herds which serve as a 
reservoir of brucellosis, a disease dreaded by the livestock industry.  Wyoming recently lost its 
“brucellosis-free” status, which will cost the state many millions in interstate trade.  Meanwhile, 
even though brucellosis is all around the refuge on National Park Service and private lands, 
much local attention has been focused on USFWS.  
 
An even grimmer specter than brucellosis and range destruction is on the immediate horizon – 
Chronic Wasting Disease, or CWD.  This non-endemic disease, the dread of wildlife scientists 
throughout the mountain-West and Upper Midwest, has now been documented within 45 miles 
of the refuge.  Further spread into the already stressed, dense herds will, in all probability, 
produce a cataclysmic wildlife disaster.   
 
Moreover, the prions, proteins which cause CWD, are shed into the soil by feces and urine of 
infected animals.  In the soil, the prions remain viable for decades, where they are up to 700 
times more infectious than in animal-to-animal contact. 
 
These socio-politico-economic pressures in Wyoming, regionally, and nationally have combined 
to produce a wildlife “time-bomb” in this far corner of the state.  Unless a variety of pressure 
groups back off – in a timely fashion – and allow USFWS and wildlife scientists to implement 
needed measures in a rapid manner, the outlook is indeed grim.   
 
It is also incumbent upon the NPS and Wyoming Fish and Game to come together with USFWS 
and develop a plan to prevent this beautiful location from becoming a CWD “death zone”.  
Among the actions needed are: 
 

·  Immediately start reducing elk and bison numbers; 
  
·  Simultaneously, increase standing forage as numbers are reduced; and 

 
·  Create a multi-agency and academic task force to develop a master plan. 

 
Currently, the refuge has just seven employees.  The National Elk Refuge has no resources to 
undertake urgently needed management, research, and education tasks. 
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This impending wildlife disaster cannot be addressed by this refuge alone. USFWS will need 
national leadership to mount an effective campaign to gain public and political support for the 
actions required. 
 
 
 
KOFA NATIONAL WILDLIFE REFUGE 
 

 

Protecting bighorn sheep has led to attempts to eliminate natural 
predators, such as mountain lions, from the refuge. 
 
 

Kofa National Wildlife Refuge was established in 1939 and 
includes 665,400 acres of pristine desert wilderness that is 

home to the desert bighorn sheep and the California palm, the only native palm in Arizona.  
Other wildlife species found on this refuge in the Sonoran Desert of southern Arizona include the 
white-winged dove, Kofa Mountain barberry, Yuma puma, desert tortoise, American kestrel, 
desert mule deer, white-winged dove, northern flicker, Say's phoebe, cactus wren, phainopepla, 
and orange-crowned warbler and desert kit fox. 
 
The Refuge has one of the largest and most important desert bighorn sheep populations in the 
southwestern United States, and this herd has been used to provide animals for transplanting 
throughout Arizona and neighboring states. 
 
Two mountain ranges dominate the landscape--the Kofa Mountains and the Castle Dome 
Mountains.  These scenic ranges are extremely rugged and rise sharply from the surrounding 
desert plains, providing ideal bighorn sheep country. 
 
Kofa NWR is facing many threats involving management of certain game species, namely the 
bighorn sheep, at the expense of other species.  Game management problems also include 
expanding artificial water impoundments inside congressionally-designated wilderness, where 
new structures are forbidden. 
 
A handful of desert mountain lions, perhaps less than five, live on the Kofa, likely related to 
historic but now rare puma populations along the lower Colorado River, the so-called Yuma 
Puma.  Last year, at least two lions were trapped by the Arizona Game and Fish Department 
(AGFD), and GPS collared.  Instead of using the animal movement data for research, the state 
used the collars to track the lions and kill them after the cats allegedly preyed upon more than 
two bighorn in half a year.   
 
In 2008, PEER worked with USFWS retirees and others to expose the tracking and killing of rare 
Kofa cougars.  Our actions also resulted in an important agreement between USFWS and the 
state for a one-year moratorium on killing Kofa lions, and a new lion plan.  The moratorium ends 
this summer, and it is not clear if the agencies will extend it.   
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In some ways, the Kofa is being run as a bighorn game farm, with state and federal agencies 
doing everything they can to “grow” more sheep.  The unproven belief that artificial water 
developments (aka guzzlers) are always good for sheep has resulted in violations of protected 
wilderness on the refuge.  Declaring an emergency for bighorn and skirting an environmental 
assessment, AGFD and USFWS rushed bulldozers and heavy equipment in to Kofa wilderness in 
2008 to clear native habitat and construct artificial waters.  Since this debacle, monitoring has 
shown the guzzler is being used by deer, not bighorn.  The agencies have also rushed to build 
more waters in areas because, in their words, “there is no water there now”.  
 
One additional threat has been shelved for the time being.  A giant power line proposal by 
Southern California Edison would have cut across the entire northern end of the refuge.  The 
purpose of the Devers-Palo Verde 2 power line was to move power from Arizona to California.  
This spring the plan was abruptly dropped but may re-surface just as suddenly. 
 
 
 
SHELDON -HART MOUNTAIN NATIONAL WILDLIFE REFUGE 

 
 

From the mountains to the prairies 
 
 

Sheldon-Hart Mountain 
National Wildlife Refuge was 
established in the early and mid-
1930s.  The 276,000-acre Hart 
Mountain segment is located in 
extreme Southeastern Oregon 
and the 540,000-acre Sheldon 
unit due south of the Oregon-
Nevada border.  The refuge was 
established for the conservation 
of the pronghorn antelope and other native species of wildlife.  The refuge is rich in biodiversity; 
it hosts some 650 species of plants and 300 species of endemic vertebrates.  The refuge 
represents the only area dedicated to sagebrush ecosystems – a vulnerable and vanishing 
resource due to grazing, agriculture, and development. 
 
However, a number of threats exist to this unique ecosystem.  Perhaps the single greatest threat is 
the presence and expansion of herds of feral horses and burros.  This is a widespread problem on 
U.S. Bureau of Land Management lands in Oregon and Nevada, where that agency is relegated 
to horse and burro “management” rather than its true functions.  Vast amounts of money are 
wasted each year.  More importantly, however, the horses and burros are significantly and 
negatively impacting the health of the sagebrush ecosystem itself. 
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The negative impacts of horses and burros are many.  They include compaction and erosion of 
soils and a variety of hydrological impacts (increased siltation, nutrient loading, increased water 
temperatures in streams, bank erosion, etc.)  These impacts are direct and measurable upon fish 
and aquatic species, reptiles, amphibians, small mammals, birds (especially sage grouse) and 
hundreds of invertebrate species.  These exotics also compete directly with indigenous large 
mammals for space, food, and shelter.   
 
USFWS and refuge staff increasingly are placed under the same pressures as the U.S. Bureau of 
Land Management to give protection on federal lands to feral horses and burros as if they were 
endemic species.   
 
There are other serious problems in the wings at Sheldon-Hart Mountain National Wildlife 
Refuge.  Although cattle grazing was finally eliminated in 1993, political pressures are now 
mounting to allow cattle back onto the refuge.  Meanwhile, the USFWS does not control mining 
rights under 65,000 acres of the refuge.  Opal mining has long been permitted; pressures are now 
building for the mining of uranium. 
 
If Sheldon-Hart Mountain is to attain its stated mission as a functioning part of the National 
Wildlife Refuge System, a number of immediate steps are necessary before these exotic species 
dominate the sagebrush ecosystems.  The refuge needs funds in order to – 
 

·  Do the necessary data collection, fieldwork and analysis to firmly document impacts 
and trends; 

 
·  Recruit a committee of academicians (range ecologists, animal behaviorists) to advise 

USFWS on possible management approaches; and 
 

·  Establish a scientifically defensible carrying capacity for grazing wildlife on the 
refuge. 

 
Above all, the refuge and USFWS will first have to admit the existence of these problems and 
resolve to pursue solutions. 
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M INNESOTA VALLEY NATIONAL WILDLIFE REFUGE 
 

 
Waterfowl must coexist with malls and airports. 
 
 

M innesota Valley NWR is an oasis laying 
fully within the city of Bloomington, itself a 
major suburb of Minneapolis-St. Paul.  The 

refuge is 14,000 acres in size and stretches along the Minnesota River as it wends its way to join 
the Mississippi.  The refuge was established in 1976.  In addition to its primary function as a 
resting, feeding and breeding area for migratory waterfowl and water-birds, it serves as an 
important area for wildlife observation and environmental education. 
 
This major refuge is located in a suburban area and crisscrossed by high-speed expressways and 
developments.  In fact, the nearest “neighbors” are the Mall of America and the Minneapolis-St. 
Paul International Airport.   
 
The fundamental problem at Minnesota Valley NWR is rooted in this intense urban development 
and its almost inevitable product – stormwater and highway run-off.  These regularly occurring 
events carry silt loads and a variety of chemical constituents down into the river and adjacent 
marshes.  Despite efforts at settling out the run-off burden, the process is exacerbated with every 
new development on the escarpment above the refuge.   
 
The long-term cumulative impacts on water and sediment contamination may be worse and more 
insidious than the “batch” discharges after storms.  Loading of water and silt-borne contaminants 
– chromium, lead, total phosphorus, suspended solids, arsenic, nickel, and other elements, as 
well as smaller concentrations of organic compounds, can assuredly cause many of the problems 
that are evident in Long Meadow Lake and other areas.  Aquatic plant communities and 
invertebrate populations in the substrate and in the water column are far less robust and diverse 
than would be expected in such locales.   
 
Additionally, the refuge is facing other threats from a major expansion of the Mall of America 
and also of the Minneapolis-St. Paul International Airport.  Regardless of the outcome of these 
particular proposals, the refuge is located in a major suburban-urban area and further 
development is regarded as inevitable.   
 
Minnesota Valley National Wildlife Refuge is literally a treasure for millions and an outdoor 
classroom for school children in an area that values the outdoors.  Salutary efforts by refuge staff 
must be coupled with the necessary research for a strategy for long-term survival of this wildlife 
refuge amidst the concrete intrusion of civilization.   
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SAN LUIS NATIONAL WILDLIFE REFUGE COMPLEX  
 

 
        The San Luis Complex represents one of the most important waterfowl 
        habitats in the U.S. 

 

In terms of climate change, the Central Valley of California represents a dichotomy of possible 
extremes – more droughts in some years and more flooding in others.   
 
The refuge complex is located at the northern end of the San Joaquin Valley, primarily within 
Merced County but also in Stanislaus County.  In addition to Merced NWR (10,260 acres), San 
Luis NWR (26,800 acres) and San Joaquin River NWR (6,600 acres), the complex manages with 
private and public parties another 75,225 acres of conservation easements on some 190 private 
properties. 
 
The refuges are located between the Coastal Range and the Sierra Nevada Mountains.  Already 
subjected to temperature and climactic variations, further climate modifications will only 
exacerbate the extremes between drought and flooding.  It is probable that there will be an 
increase in the frequency of years when both extremes occur within the same year.  The region is 
currently in a multi-year drought. 
 
The San Luis Complex and adjacent wetlands are among the most important for California 
waterfowl and water-birds as they move along the Pacific Flyway from their breeding grounds in 
Alaska and British Columbia to and through the Valley Areas.  The 10-year average population 
of ducks and geese in the region is startling.  Peak population of ducks and geese in the area 
ranges from 800,000 to 1.4 million.  High levels of other water-birds also share the trek. 
 
The hydrology of the San Joaquin Valley has been altered by agricultural and development in 
such severe ways that there is scarcely any “naturalness” remaining.  Little natural flow remains 
in the San Joaquin River and its tributaries.  During most years, water is rationed as a precious 
commodity.  It is managed almost exclusively by local water districts; irrigation districts; deep 
wells and pumping.  It is intensively managed. 
 
Agreements in the 1980s with local water districts assured adequate water supplies (for the 
complex average at that time).  Since that time, however, many thousands of acres have been 
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added to the refuge complex.  Since the impacts of climate change are unknown (and in the face 
of the current prolonged drought) it is unknown what water needs and availability will be in 
future years. 
 
A number of constituents in the contaminant and nutrient “load” in the entire San Joaquin River 
basin are of special concern to wildlife (and human life).  These include but are not limited to 
selenium, boron, various salts and nutrients.  Dissolved oxygen levels in portions of the entire 
basin are often alarmingly low.  Many of these contaminants are mutagenic.  One can easily 
recall the legacy of genetic mutations in water-birds and amphibians that occurred a few years 
ago in the Kesterson Unit of the refuge.  
 
The existing and potential threats in this vast complex will not just go away.  The birds will 
continue to come and the waters and sediments of the San Joaquin River basin will not 
miraculously recover.  
 
Since 95% of California’s wetlands have been destroyed or severely degraded, the wetlands in 
the San Luis Complex are irreplaceable.  Yet the Complex does not have the resources or 
funding to continue to ensure the provision of healthy habitat.  There are no funds to purchase 
additional water (if available) in future critical drought years.  Nor are there funds to support 
scientific research for developing steps that would help to ameliorate some of the worst existing 
and likely future problems.  Also needed are funding and staffing to expand research to 
characterize current and future threats on the refuges themselves and to plan ameliorative 
actions. 

 
The first step, however, may be to reach out to refuge partners to develop meaningful 
educational and public outreach programs for the entire basin. 
 
 
 
SMALL WETLANDS ACQUISITION PROGRAM (SWAP) 
 

SWAP represents a national commitment to preserving 
more than 5 million acres of wetlands. 

I t is probable that the so-called Prairie Pothole 
Region (SD, ND, IA, MN, and MT) is the most 
productive for waterfowl and water-birds in all 
of North America.  The SWAP was begun in 
1978, and has been one of the single most 
important conservation efforts for wildlife in 
history.  These habitats have been, and 
increasingly are today, threatened by destruction 

of remaining grasslands for row crops and drainage of remaining wetlands for agricultural use. 
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Wetland Management Districts are frequently attached to nearby National Wildlife Refuges; 
others are free-standing, but are attached to the National Wildlife Refuge System.  The SWAP 
effort over the past 30 years now encompasses 2,458,664 acres in fee-simple ownership and 
another 2,850,692 acres in wetland/grassland easements.  These habitats have been purchased 
with monies derived from the annual sale of “duck stamps” (Migratory Bird Conservation 
Stamps) purchased primarily by the nation’s waterfowl hunters – over $700 million since 1934.   

Despite efforts by the USFWS (and its partners, Ducks Unlimited and state fish and game 
agencies) the remaining unprotected wetlands and grasslands are again under threat as never 
before.  These threats come from federal (and state and local) farm subsidy programs.  These 
consider tiling and drainage of wetlands as “capital improvements” of lands and provide 
subsidies and tax advantages to land owners who drain wetlands.  An entirely new business is 
now looming in the Dakotas where technology has produced smaller tiling machines that are 
directly purchased by individual landowners – again with federal assistance! 

One of the greatest catalysts in recent years has been the recent record spike in fuel prices and 
the tremendous demand for corn for ethanol and also for hungry humans.  Again, federal, state, 
and local programs have been designed to get every possible acre into agricultural production – 
especially corn and soybeans.  Consequently, wetlands that were considered too expensive to 
drain just a few years ago are now being drained.   

In the see-sawing of changing federal agricultural policy, the U.S. Department of Agriculture is 
now back paying farmers to drain wetlands while agencies such as USFWS attempt to try to save 
them.  Ironically, other federal, state, and local agencies are, often in vain, trying to ameliorate 
annual flooding and property loss caused directly by federal drainage programs. 

The loss of small wetlands today will be doubly regretted tomorrow if the warming climate 
reduces available moisture and destroys the cycle of aquifer recharge that is an annual function 
of wetlands throughout the northern high plains region.  Short-term gains for farmers today will 
become long-term losses tomorrow. 

Other threats to the Prairie Pothole Region are on the immediate horizon.  Wind power 
generation is slated to become the newest “growth crop” in the high plains.  Entrepreneurs are 
clamoring to lease grassland acres from farmers and ranchers to install turbines and wind farms; 
increased demand is making it inordinately expensive for the NWRS to purchase wetland 
easements.  This is further complicated by the necessity of installing vast networks of 
transmission lines and service roads just to move electricity to where it is needed.   

A key step that must be taken to help the increasingly dismal picture in the High Plains is the 
legislative clarification of protected wetlands.  By reestablishing scientific criteria for defining 
the federal criteria for delineating wetlands, much of the current gamesmanship will be removed 
from the process.  Above all, U.S. Natural Resources Conservation workers must be freed from 
threats of sanctions for reporting obvious wetland violations as they make their delineations. 

In addition, we need clear national farm policies which openly reward landowners for 
preserving, not destroying, wetlands and grasslands.  By the same token, enactment of wetland 
and grassland-sensitive criteria for the placement of wind-power transmission lines and service 
roads would also slow down unnecessary habitat loss. 


