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Fellow Citizens and Interested Readers:

The U. S. Fish and Wildlife Service is proud to present to you the
Comprehensive Management Plan for the Rocky Mountain Arsenal National
Wildlife Refuge. This plan and its supporting documents outline a vision for
the development of the Refuge and specify how one of America’s newest and
largest refuges will be developed to conserve wildlife while providing enjoy-
ment to people.

Vitally important to successfully developing the Refuge will be active com-
munity participation. We invite you to learn—from this plan and from visits
to the Refuge—more about the Refuge, its purposes and prospects, and to
become involved in making it all that it can be.

The staff of the Rocky Mountain Arsenal National Wildlife Refuge would
like to express special thanks to the National Fish and Wildlife Foundation,
Shell Oil Company, and King Soopers for their financial assistance in sup-
port of this Comprehensive Management Plan. Thanks also fo the all of the
people who participated in public meetings and focus groups or who sent
in comments during the planning process.

For the U.S. Fish and Wildlife Service:

Blad,  fAhts fapdtepl

Ray Rauch Joseph J. Webster Ralph O. Morgenweck
Project Leader, Geographic Assistant Regional Director, Region 6
Rocky Mountain Arsenal Regional Director

National Wildlife Refuge
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A R A D O X . Thats the word most often used to

describe the place near Commerce City, Colorado that is becoming the

Rocky Mountain Arsenal National Wildlife Refuge. It is both a wildlife
refuge and a Superfund cleanup site. It is a large natural area—almost 27
square miles of open land—yet it is only ten miles from downtown Denver. It
has been a source of contamination and concern; it is becoming a source of
pride and potential. At present, portions of the site are used for environ-
mental education and for viewing wildlife such as deer, eagles, prairie dogs,
and hawks. In ten to fifteen years—after environmental cleanup is com-
plete—almost all of the site will serve as a wildlife refuge and @ permanent
part of the National Wildlife Refuge System. Few cities have as large a nat-
ural area as Denver does in the Arsenal Refuge. The Refuge provides a wel-
come contrast to the surrounding city for both wildlife and people. The extra-
ordinary abundance of wildlife—some species are found in greater numbers
here than anywhere else along the Front Range—exists today because part
of the site was used for forty years to make weapons, fuel, and pesticides.
The fascinating history of the Rocky Mountain Arsenal is a story very much

worth learning from.



The Rocky Mountain Arsenal is undergoing a transformation

from a military installation, a chemical production facility,

and a Superfund cleanup site ...



into one of America’s largest urban wildlife refuges, o place of refuge

for wildlife and enjoyment for people, a place to demonstrate

environmental stewardship and responsibility.



LONG AGO the site of the Arsenal was covered by shortgrass prairie.
Later, it became farmland, and then an army arsenal. Each use has left its
mark and helped shape the unique character of one of our nation’s newest
urban wildlife refuges. For thousands of years, the Refuge was prairie, home
to a natural community of plants and animals which had evolved on the high
plains along Colorado’s Front Range. Vast herds of bison roamed freely,
while bands of pre-historic people moved from place to place following the
availability of wild foods. By the early 1800s, Plains Indians like the Arapaho
and Cheyenne roamed along the Front Range, following the bison herds.
Well-adapted to prairie life, these hunters on horseback made efficient use of
their primary game animal—bison—which yielded food, clothing and tools.
In 1942, America was gearing up for World War Il. That year, the U.S. Army
purchased nearly 20,000 acres of land north of Denver to build a weapons
plant—the Rocky Mountain Arsenal. The weapons plant was constructed in
the center of the Arsenal, with a buffer zone of open land around the perime-
ter. When the Army bought the site in 1942, almost all the native prairie had
been plowed for growing crops. Farmers had built lakes and planted trees,

thereby creating important wildlife habitat.



AFTER WORLD WAR Il was won, the Rocky Mountain Arsenal’s industri-
al plant was converfed to production of agricultural chemicals and pesticides
to aid in growing crops. In the late 1940s and early 50s, as the need for
chemical weapons diminished, the Army leased portions of the Arsenal to
private companies. With continued operation, the facilities would be in good
repair and ready in the event of another national emergency. During this
time, Shell Oil Company made agricultural pesticides ot the site. Cold War
tensions, exacerbated by the North Korean invasion of South Korea, resulted
in the Arsenal being reactivated. During the conflict, white phosphorous-filled
bombs, artillery shells with distilled mustard, and incendiary cluster bombs
were manufactured. Of greater significance, though, was the decision to
begin manufacturing at the Arsenal a highly toxic chemical product, known
generically as nerve agent. The North Plants were constructed for this pur-
pose with production beginning in 1953 and continuing intermittently until
1969. Cold War fears kept the Arsenal an active military base until 1982,
when manufacturing operations at the Arsenal ceased. The following year the
U.S. Environmental Protection Agency listed the Arsenal as a Superfund

Cleanup site.



HAZARDOUS WASTE was a concept few people had thought much
about during the 1940s and 50s. Using disposal practices typical of the time,

manufacturing wastes were treated and discharged into evaporation basins.
There were unexpected consequences related to this disposal process. By the
early 1950s, chemical wastes were discovered leaching through the soil into
the ground water. Farmers north of the Arsenal believed that well water was
domaging their crops. Contamination also affected wildlife, mainly water-
fowl using the lower lakes and waste basins. Cleanup engineers were faced
with substantial challenges. While the final cleanup approach was being
determined, interim programs dealt with immediate cleanup needs. More
than 11 million gallons of hazardous liquids from one of the site’s most con-
taminated areas were safely destroyed. Each year one billion gallons of
ground water are pumped fo the surface, freated, and then returned to the
ground. The final Arsenal cleanup, to be paid for by the Department of
Defense and Shell il Company, will take from 10 to 15 years and cost
approximately $2 billion. The contaminated soils of greatest concern will be
collected into a hazardous waste landfill on the site. Less problemdtic soils

will be capped, covered with topsoil, and revegetated.



AN AMAZING DISCOVERY was made as public attention focused on

environmental cleanup of the Arsenal. Bald eagles—then listed as an endan-
gered species—were found using the Arsenal as a wintering site. Despite
contamination in the core areq, the relatively undisturbed buffer zone around
the core production areas provided food, shelter, and freedom from human
disturbance. In 1987, the U.S. Fish and Wildlife Service began managing
the site’s abundant wildlife as cleanup went forward. Five years later, in
recognition of its tremendous resources, the Rocky Mountain Arsenal
National Wildlife Refuge Act was passed by Congress. The Refuge’s biolog-
ical communities form the basis of the Refuge. They are what is fo be care-
fully managed and they are why most people will visit the Refuge. These com-
munities include grasslands, former homesteads, streams and other aquatic
areas, and the wildlife that inhabit these places. Grasslands form the largest
biological community on the Refuge, supporting a variety of wildlife species,
such as deer, prairie dogs, and burrowing owls. The Refuge grassland com-
munities will be managed fo benefit the diverse wildlife community that
presently exists, and other nafive species that may be reintroduced. Long

before the Refuge was used for the manufacturing of ammunitions during



World War II, much of the area was farmed or grazed. Both native and non-
native trees and shrubs were planted near homesteads. This vegetation pro-
vides important habitat for neotropical migratory songbirds, and important
cover, perch, and nest sites for raptors, such as hawks, eagles and owls.
These plants also provide cover for deer and other species. Several types of
aquatic communities exist on the Refuge. Four reservoirs or artificial lakes
are found in the southern zone. Wetlands are found surrounding the lakes,
along First Creek, and in small ponds and drainages elsewhere on the
Refuge. The lakes and wetlands provide habitat for a variety of fish and
wildlife. First Creek flows northwest from the southeastern corner of the
Refuge, exiting the Refuge at the northern boundary. It is the cottonwood
trees along First Creek that provide a communal roost for wintering bald
eagles and serve many other functions for wildlife. Several species of special
interest are found at the Refuge: deer, bald eagles, prairie dogs, ferruginous
hawks, and burrowing owls. Bald eagles and other raptors are attracted to
the Refuge by the abundance of prairie dogs and other small mammals, the
availability of water and loafing sites, and the relatively undisturbed and

secure communal roost. Ferruginous hawks, a candidate species for listing



as threatened or endangered, use the Refuge during winter months. Prairie
dogs are critical to the grassland biological community found throughout the
Refuge. They are a keystone species which provides a prey base for raptors,
coyotes, badgers and other predators. In addition to the species already
found at the Refuge, the Service is considering reintroducing four native
species that are not currently found there: bison, pronghorn antelope, prairie
chicken, and plains sharp-tailed grouse. In addition to its impressive bio-
logical resources, important prehistoric and historic cultural resources also
exist on the Refuge. Henderson Hill, in the northern part of the Refuge, served
as a campsite for nomadic hunter-gatherers who migrated to North America
between 40,000 and 12,000 B.C. By the early 1500s, Apache tribes occu-
pied the area of the Refuge, followed by the Comanches, Utes, Arapahoes
and Northern Cheyennes. Evidence of this use survives today as stone flakes
from spearheads and knives, fire-cracked rocks used for cooking, and ham-
mer and grinding stones. Artifacts of these and more recent human use, such
as buildings associated with farming, ranching, and chemical production,
may also be found on the Refuge. Most buildings, however, will be removed

during environmental cleanup, because they are contaminated.



Among the more than 300 species of wildlife found at the Rocky Mountain Arsenal National

Wildlife Refuge are (clockwise from upper left): great blue heron,
badger, bald eagle, bullfrogs,...



...and coyote, western tanager, racer, mule deer.



VISITORS TO THE REFUGE in the future will take part in a wide range

of activities related to environmental education, interpretation, and recre-
ation. School children, for example, will participate in hands-on environ-
mental education programs. These programs will teach students concepts
they can apply elsewhere, and provide a behind-the-scenes perspective on
the ecology of the Refuge and how it is managed. Interpretive programs for
the general public will be available on the tram, as well as on foot or bicy-
cle. Through these and other programs, people will learn about environ-
mental stewardship by seeing it demonstrated firsthand in the care being
given the Refuge. The specifics of the Refuge—its wildlife, history, and even
cleanup activities—will be springboards to present broader concepts of envi-
ronmental responsibility. Wildlife-oriented recreation, such as photograph-
ing nature and observing wildlife on foot or bicycle, will be other activities
which allow the public to experience nature firsthand. Facilities will be con-
structed to help people learn about and enjoy the Refuge. The Visitor
Learning Center, for example, will be the location of many visitor programs,
particularly those that include activities or concepts for which few or no phys-

ical artifacts remain on the site.



THE REFUGE COMPREHENSIVE MANAGEMENT PLAN was com-
pleted by the U.S. Fish and Wildlife Service in winter 1995-96. The plan
strives to protect the needs of wildlife while allowing people to enjoy many
wildlife-oriented activities—a dual goal called for in the legislative act that
created the Refuge. Many people—from local children to senior citizens, from
technical consultants to dedicated volunteers, from neighborhood groups to
governmental agencies—helped create the plan for the future of the Refuge.
The plan acknowledges the significant opportunity for appropriate public use
of the Refuge because of its unique location within this metropolitan area.
(Approximately two million people live within an hour’s drive of the Refuge.)
Special care will be given to keep public use compatible with wildlife man-
agement goals. For example, during some times of the year, such as when
bald eagles are using the First Creek area for winter roosts, people will be
excluded from nearby areas. This kind of careful choreography will make
possible meaningful and enjoyable experience of the Refuge while still sus-
taining and enhancing wildlife and their habitats. The final plan, described
in this report, outlines how and when the Refuge will be developed and what

its program goals are.



TEN BROAD PLANNING PRINCIPLES emerged in discussions with the

public and other interested parties: 1. So that valuable lessons can be
learned, the plan for the Refuge must be true to the history of the site, whether
that history was pleasant or not. 2. The site is extremely complex and its story
should not be over-simplified. 3. Intrusions in the Refuge—such as roads and
buildings—should be kept to a minimum so that the site does not become clut-
tered. 4. The ways that the Refuge is managed must demonstrate the same
principle that the Refuge aims to teach—environmental stewardship.
5. Environmental education at the Refuge must aim to move people beyond
wanting fo hear interesting facts about nature, fo wanting to take action on
behalf of the environment. 6. The Refuge should be both a reserve for
wildlife and a place for people to experience nature. 7. There should be a
continuous, special effort made to reach and involve the Refuge’s neighbors.
8. The Refuge’s planning—and management—process should be open and
public. 9. Recognizing the fiscal redlities of our times, the Refuge must enter
info partnerships to aid in achieving its goals. 10. The diverse goals set for
the Refuge by the public and by Congress are best achieved through identi-

fying separate management zones at the Refuge.



A STAFF of approximately 75 people will be needed to run the Refuge once
it is developed at a projected cost of $65 million according to the
Comprehensive Management Plan. Development will be phased over a peri-
od of years. Each phase has associated with it specific projects and project
costs and corresponds to phases of environmental cleanup. Because there are
many clean areas across the Refuge, people can enjoy it even now. AN
IMAGINARY TOUR of the future Refuge follows. It is the kind of tour that will
be possible perhaps five fo ten years from now, once environmental cleanup
is complete. Your tour starts with an exploration of the Visitor Learning
Center. In the heart of the Gateway to the Refuge lies a vibrant center for sci-
ence and technology, where the Visitor Center shares a campus-like setting
with businesses and research and educational institutions. Start your journey
by parking your car. You won't need it for this adventure. Wander on the
campus through interactive exhibits developed jointly by cooperating orga-
nizations on the campus. You might visit a prairie dog home or travel back
in time fo when the Refuge played a critical role as a U.S. Army Arsenal.
Have lunch in the café. Watch a wildlife program in the theater. Browse

through the bookstore—one of many shops and activities at the Center. Head
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back to the door, and hike or bike along the miles of trails around and
through the Refuge. Or hop on the open-air tram for a guided look at wildlife
in the great outdoors. The Lakes Area along the southern tram route will like-
ly be your first stop. Built originally for irrigation, these lakes and canals now
attract shore birds, water birds and other migratory birds. Watch the resident
Canada geese grazing on the grassy banks or the ducks diving in open
water. You may see a white pelican on the lakes, or a northern oriole in one
of the cottonwood trees nearby. Ancther stop will be the wetlands created to
make up for habitat lost during environmental cleanup. Shore birds and wad-
ing birds like avocets can be seen dipping their bills into the water for food.
Frogs and snakes also call this home. Rattlesnake Hill is your next stop,
where a short walk will give you a panoramic view of Denver and the Rockies
as well as the cleanup areas of the Arsenal. From here, another option is to
take the northern tram route to get a first-hand view of what much of the Front
Range looked like in earlier times—native shortgrass prairie. Look for bison,
pronghorn antelope, or prairie chickens along the way. These species were
once an important part of the landscape. They were reintroduced after the

cleanup because they play a vital role in sustaining the prairie. When your



tram ride returns to the Visitor Learning Center, don't get back into your car.
There's much more to see and do. Take the perimeter trail and hike, bike, jog,
or roller-blade along the outside of the Refuge. As you move dlong the
Refuge’s edge, look for active prairie dog colonies attracting hawks, burrow-
ing owls, cottontail rabbits, coyotes and other prairie wildlife. Jackrabbits
take shelter beneath native brush; white-tailed deer bound across open
prairie disappearing into groves of trees. The Havana Pond Wildlife Viewing
Overlook is accessed along 56th Avenue, now a busy thoroughfare since the
closing of nearby Stapleton Airport. A few parking places make it an easy
stop by car. The open water attracts a variety of ducks and waterbirds like
western grebes. To the west is an undisturbed area of native yucca, rabbit-
brush, blue grama, and buffalo grass. This is an ideal place for a kangaroo
ratl The locust trees nearby provide good homes for songbirds, magpies,
owls, and hawks. Just east of here, along the perimeter trail, urban runoff
water has been used to create a wetland for wildlife. The Henderson Hill
Wildlife Viewing Overlook is the high point along the Refuge’s northern
edge. The entire Refuge is visible from here, including capped areas of north

and south plants where weapons and pesticides were once produced. To the



southwest lies the skyline of downtown Denver; to the east, Denver
International Airport; to the west and northwest, Mt. Evans, Longs Peak and
the mountains in-between. Near this point, bison and pronghorn antelope
graze, recreating visions of times long past. The Eagle Watch Viewing Area
provides visitors with a close-up view of eagles roosting along First Creek
during the winter months. Watching eagles from this spot is one of the most
popular features of the Refuge and has been for many years. You may want
to spend more time back at the Visitor Learning Center or explore the west-
ern zone it sits within. This zone is the part of the Refuge that most clearly
expresses the partnerships that are vital to the Refuge. Here non-profit, as
well as, for-profit organizations that share objectives with the Refuge, have
facilities and work in collaboration. Commerce City, in cooperation with the
Fish & Wildlife Service, took the lead in planning this area. The Stapleton
Redevelopment Foundation and the City and County of Denver developed
the collaborative plan that guided the development of the adjacent former
Stapleton airport and helped integrate this area and the Refuge. Together
each of these partners, and some sfill to come, are helping each day to make

the Refuge better for wildlife and for people.



1

THE SITE AND ITS CONTEXT

he environmental message of the Rocky Mountain Arsenal National

Wildlife Refuge grows out of what has occurred on this site through his-

tory, and what it is becoming through restoration. For this reason, an
understanding of the history of the site and its context—biological, cultural,
and legislative—is crucial for planning and caring for the Refuge.

CULTURAL HISTORY

Stone flakes from spearheads and knives, fire-cracked rocks used for
cooking, hammer and grinding stones dating between 3,500 B.C. and
1,000 A.D. are some of the evidence of prehistoric activities near the north-
ern boundary of the Refuge. Even earlier, nomadic hunter-gatherers who
migrated to North America between 40,000 and 12,000 B.C. camped at
Henderson Hill. By the early 1500s, Apache tribes occupied the areq, fol-
lowed by the Comanches, Utes, Arapahoes, and Northern Cheyennes.

Eventually, ranchers, farmers, and homesteaders displaced Native
American populations. From the mid-1800s, prairie settlers grazed cattle
and raised crops such as corn and wheat. By the 1930s, approximately
200 families lived on the Refuge site. (See Figure 1.1.) Farmers played a
major role in changing the landscape—and encouraging wildlife—by build-
ing ditches and lakes and introducing water.
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Figure 1.1 The Egli Family lived and farmed on the site of the future
Rocky Mountain Arsenal National Wildlife Refuge. (Photo courtesy of Egli Family.)



The outbreak of World War Ii radically
changed the lives on these seemingly remote
farms and ranches and the priorities of the whole
country. Although there was controversy about the
couniry entering info the war, once that decision
was made, the nation was commit-
ted to victory. The Rocky Mountain
Arsenal was built as a part of that
commitment. Farmers and ranchers
living on the site were asked to sac-
rifice their homes and farms for the
sake of the war. Most of the resi-
dents cooperated as their contribu-
tion to the war effort. Construction
of the Arsenal began June 1942.

1942-Present

The United States had made only
limited use of chemical weapons in
combat. But, beginning in the
1920s and continuing until the
recently concluded arms race, the
possible deployment of these
weapons by others forced the
United States to engage in significant research
and development programs for chemical
weapons.

The concept of deterrent chemical weapons has
been integral to America’s overall military strategy
throughout this century, but especially during the
recent past. The United States produced massive
quantities of a lethal nerve agent (German
Brown), matched it with an effective delivery sys-
tem, and advised the former Soviet Union that it

The historical discussion here is drawn largely from An
Interpretive Plan for the Rocky Mountain Arsenal National
Wildlife Refuge by the National Park Service, 1995.

COMPREHENSIVE MANAGEMENT PLAN

Figure 1.2 Workers place “goop” incen-

diary bombs in bomb clusters
(Denver Post, 1952).

had this capability. The Rocky Mountain
Arsenal—as the only production source for this
gas outside of the Soviet Union—had a significant
role in national defense during the Cold War
years.

When the United States entered
World War Il in late 1941, there
was only one U.S. facility capable
of manufacturing chemical agents.
The need for additional arsenals
had been recognized for some time
and by 1942, facilities were under
construction at Pine Bluff, Arkansas;
Huntsville, Alabama; and
Commerce City, Colorado. The site
near Denver was selected because it
could not easily be reached by
enemy bombers, the necessary
¥ land—20,000 acres—was readily

available, and it had easy access to

railroads, power, and water.

Construction of the Rocky
Mountain Arsenal was carried out at
a feverish pace until completion on
August 15, 1943. Costs totaled
approximately $50 million.

There were two major chemical agents manu-
factured ot the Arsenal during World War II: mus-
tard gas and Lewisite. Chlorine gas was also
manufactured because it was used in making both
mustard gas and Lewisite. All of the process inter-
mediates and additives, including acetylene,
thionyl chloride, arsenic trichloride, sulfur mono-
chloride, and mercuric chloride were also pro-
duced at the Arsenal.

Neither Lewisite nor mustard gas was used by
the United States during World War 1. But, the
Germans knew of the American ability fo use
these agents. Crude mustard was a mixture of



approximately 70 percent dichloroethyl sulfide
and 30 percent sulphur and other sulfur com-
pounds.

In addition to producing chemical agents dur-
ing the war years, the Arsenal also produced and
filled incendiary bombs,
used with enormous effect
against both Germany
and Japan (Figure 1.2).
The bombs were filled with
napalm gel, white phos-
phorous, and phosgene.
On March 9 and 10, !
1945, U.S. forces dropped
more than 1,500 tons of
these weapons—all pro-
duced at the Arsenal—on

. iy, I
Tokyo. The resulting Sty

firestorm devastated much  Figure 1.3 The North Plants

of the city. By the end of
the war, the Arsenal had
produced more than 100,000 tons of incendiary
bombs.

The Chemical Warfare Service (CWS) faced a
difficult decision when the war ended. The CWS
recognized that the reduced need for chemical
agents and incendiary bombs would result in a
vastly reduced budget. Alternatives, including
“mothballing” the Arsenal, were discussed, but the
CWS finally decided that it would be best to lease
the facility to commercial operators who could
provide maintenance and improvements. This
option would allow the facilities to remain in oper-
afing condition in the event of another national
emergency, in which case the plant could be
reclaimed by the U.S. Government.

Shell Oil Company was the major commercial
operator at the Arsenal’s South Plants. Shell
assumed the existing lease from Julius Hyman and

Company in 1952 and produced agricultural
chemicals, including pesticides, until 1982.

Cold War tensions, exacerbated by the North
Korean invasion of South Koreq, resulted in the
Arsenal being reactivated. During the conflict,
white phosphorous-filled
bombs, artillery shells with
distilled mustard, and
incendiary cluster bombs
were manufactured. Of
greater significance,
though, was the decision
to begin manufacturing at
the Arsenal a highly toxic
chemical product, known
d§ generically as nerve
agent.

Through interviews with

nerve gas facility was in production  German military and sci-
from 1953 through 1969 (Denver Post, 1954).

entific personnel, the U.S.
Army learned that the
Germans had discovered a five-step process for
producing nerve agent during World War I

Even more ominous, the Soviet Union also had the
German technology and had operating plants.

In response, the U.S. Government had the Vitro
Corporation design and build a nerve agent man-
ufacturing plant at the Arsenal. The facility, known
as North Plants, consisted of 103 structures situat-
ed on a 90-acre complex. It started production in
1953 and continued intermittently until 1969
(Figure 1.3). (During this same period, Shell con-
tinued their manufacture of pesticides at the South
Plants.)

The safe disposal of chemical agents and the
destruction of munitions filled with these products
was another aspect of the Arsenal’s mission. This
work started in the 1950s, but accelerated consid-
erably following a 1968 Presidential Directive

CHAPTER 1. THE SITE AND IS CONTEXT



mandating the destruction of obsolete chemical
weapens. The Arsenal was chosen as the site for
demilitarization of obsolete nerve and mustard
gases, partly because of the expertise in the
demilitarization operations already developed by
Denver personnel, and partly because of the supe-
rior facilities located at North Plants. Under
“Project Eagle,” destruction of
bulk mustard gas started in 1971.
Following four years of research
and development, the Arsenal
began a three-year demilitariza-
tion program.

The Rocky Mountain Arsenal oot
also contributed to the space pro-
gram. Between 1961 and 1982,
the rocket fuel known as
“Aerozine-50" was produced.
The U.S. Air Force used this
product to fuel Titan missiles, and
NASA used it in the U.S. Space
Program.

The waste products from chemical manufactur-
ing at the Arsenal were allowed to drain info nat-
ural basins. In 1956 the Army constructed its first
lined basin—Basin F—primarily for the liquid
wastes from nerve gas production.

Concern about contaminated ground water
migrating fo adjacent community water systems
intensified over the decades and by the 1970s the
Colorado Health Department ordered the Army
and Shell to stop polluting the water. By the early
1980s, the principals—including the Department
of the Army, the Environmental Protection Agency,
the State of Colorado, and Shell Oil Company—
found their differences irreconcilable and filed suit
against each other in Federal district court. In
1988, an interim Consent Decree was signed by
all parties, except the State of Colorado, which

COMPREHENSIVE MANAGENENT PLAN
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defined their roles in the cleanup as well as
apportioning costs. Besides controlling ground
water migration and collecting and analyzing
data, a cleanup strategy was selected for Basin F.

In 1995, all of the parties with a say in clean-
ing up the Arsenal reached a consensus on a
solution for remediation. That plan has been pre-
sented to the public and a Record
of Decision will be issued to
announce the selection of final
remedial alternatives. Components
of the plans include:

* Continued operation of the

o

i groundwater treatment systems

Figure 1.4 While an environmental cleanup
agreement was being negotiated, a number of
interim cleanup activities resolved some of the

most urgent contamination problems.

that are currently in place clean-
ing groundwater.

* Demolishing and disposing
on-site of existing buildings with
no future use.

® Placing some structural
debris as fill in Basin A.

* Excavating, landfilling, capping, containing,
or solidifying some soils, depending on location
and quality.

* Constructing a wildlife barrier over selected
sifes to prevent burrowing animals from penetrat-
ing the caps.

The Rocky Mountain Arsenal is internationally
significant for its role in weapons technology, par-
ticularly as the only manufacturing facility for
German Brown nerve agent outside of the former
Soviet Union. lts designation as a Superfund site,
and the innovative technology developed there in
response to the unique cleanup problems has
influenced the discussion of hazardous materials
and their impact on communities on a national
level as well.



LEGISLATIVE FRAMEWORK

The construction and operation of the Arsenal
and its security measures over a 40-year period
provided a safe haven for a variety of wildlife on
the edge of a major metropolitan area. The
importance of this was recognized in the early
1990s. Once cleanup has been completed, the
current 17,000 acres will be managed by the U.S.
Fish and Wildlife Service as a wildlife refuge, in
accordance with the Rocky Mountain Arsendl
National Wildlife Refuge Act of 1992.

The Refuge Act of 1992 specifies eight purpos-
es for which the Refuge is being established. (See
Table 1.1.) The second purpose pertains primarily
to bald eagles which winter at the Arsenal. It also
includes ferruginous hawks and swift fox, which
are candidate species. Conserving and enhancing
naturally occurring species (purpose 6), as well as
conserving and enhancing those other—non-
native—species attracted to the site because water
and vegetation were introduced, are equally
important (purposes 1 and 7).

National wildlife refuges are the only federal
lands managed primarily to provide habitat for
the many diverse species of wildlife. Although
land management for the benefit of wildlife is a
function common to all refuges, individual refuges
have been established under many different
authorities and funding sources and for a variety
of purposes. The purposes for establishing a par-
ticular refuge are specified in the authorizing doc-
ument for that refuge. Each refuge has one or
more primary purposes. These purposes guide the
establishment, design, and management of the
refuge.

The Service's efforts to manage a national
wildlife refuge and determine which uses are per-
mitted at a specific location are guided by each

(CHAPTER 1. THE SITE AND TFS CONTEXT



refuge’s specific purposes and
three broadly applicable laws—
the Refuge Recreation Act of
1962, the National Wildlife |
Refuge System Administration Act ¢
of 1966, and the Endangered !
Species Act of 1973. Other laws
and authorities considered in
approving the use of refuge lands
for various activities include the
Wilderness Act of 1964, the
Migratory Bird Treaty Act of 1918,
the National Environmental Policy
Act of 1969, the National Historic
Preservation Act of 1946,
Executive Order 11988 (Flood
Plain Management), Executive
Order 11990 (Protection of

f
I
{
i
E
i
i

Refuge Recreation Act

The Refuge Recreation Act of
1962 (16 U.S.C. 460 et seq.) was
enacted in response to the grow-
ing public use of refuges. The Act
was the first to establish the “com-
patibility” standard for use of
refuge lands. This Act requires
that any recreational use of refuge
lands be compatible with the pri-
mary purpose(s) for which a
refuge was established and not
inconsistent with other previously
authorized operations or the pri-
mary objectives of the area. The
Act further requires the Secretary

Figure 1.5 One of the goals of the National  of the Interior to determine that suf-
Wildlife Refuge System is to provide visitors  ficient funds are available to man-

Wetlands), and Executive Order of  with high quality, safe, wholesome, and  age these recreational activities

1994 (Environmental Justice).

The broad goals of the National
Wildlife Refuge System also form
part of the framework for planning each refuge.
These goals are to:

* Preserve, restore, and enhance in their natur-
al ecosystems (when practicable) all species of
animals and plants that are endangered or threat-
ened with becoming endangered;

* Perpetuate the migratory bird resource;

* Preserve a natural diversity and abundance
of fauna and flora on refuge lands; and

* Provide an understanding and appreciation
of fish and wildlife ecology and man’s role in his
environment and to provide refuge visitors with
high quality, safe, wholesome, and enjoyable
recreational experiences oriented toward wildlife
to the extent these activities are compatible with
the purposes for which the refuge was established
(Figure 1.5).

(OMPREHENSIVE WANAGEMENT PLAN

enjoyable recreational and educational  before a particular use is permit-
experiences oriented toward wildlife. ted.

National Wildlife Refuge System Administration
Act

The National Wildlife Refuge System
Administration Act of 1966, as amended (16
U.S.C. 668dd et seq.), defined the Refuge System
as it is known today. The act consolidated the var-
ious categories of lands administered by the
Secretary of the Interior through the Service for
the conservation of fish and wildlife into a single
National Wildlife Refuge System. This consolida-
tion brought together wildlife refuges, areas for
the protection and conservation of fish and
wildlife threatened with extinction, wildlife ranges,
game ranges, wildlife management areas, and
waterfowl production areas.
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The Refuge Administration Act reinforced and
expanded the compatibility standard. It autho-
rized the Secretary of the Interior to “permit the
use of any area within the System for any purpose
including, but not limited to, hunting, fishing, pub-
lic recreation and accommodations, and access
whenever he or she determines that such uses are

Figure 1.6 The Endangered Species Act of 1973
directs the Service to emphasize endangered and

threatened species, such as this bald eagle.

compatible with the major purposes for which
such areas were established.”

Endangered Species Act

The Endangered Species Act of 1973, as
amended, directs the Service to emphasize
endangered and threatened species (Figure 1.6),
in both acquiring and operating all refuges.
Under the Act, the protection, enhancement and
recovery of endangered and threatened species
are fo receive priority consideration in managing
national wildlife refuges.

Environmental Justice

In 1994, President Clinton signed an executive
order requiring federal agencies to address the
effects of federal actions on minority and low-
income populations. The Rocky Mountain Arsenal

National Wildlife Refuge is urban, with potential
users coming primarily from the Denver metro
area, portions of which consist of minority and
low-income populations.

PHYSICAL ENVIRONMENT

Geology and Soils

The Refuge is located in the Denver Basin,
which is a north-south fold in the regional geolo-
gy that extends along the Front Range from
Cheyenne, Wyoming to Colorado Springs,
Colorado (See Map 1.1 Regional Context).
Surface geologic deposits consist primarily of
unconsolidated river sediments (alluvium) deposit-
ed by the South Platte River system and covered
partially by wind blown (eolian) sediments. The
uppermost bedrock layer is called the Denver for-
mation. This layer was originally 900 feet thick,
but has eroded completely at nearby South Platte
River areas, and is 500 feet thick at the southeast
corner of the Refuge (Morrison-Knudsen 1988).
The Denver formation is composed of stratified
layers of clay, sandstone, shale, siltstone, and
coal. Below the Denver formation are numerous
sedimentary geologic strata such as sandstones
and shales. The Pierre shale formation is found at
depths of 1,200 to 1,700 feet below the surface.
This formation is about 6,200 feet thick.

Surface topography resulted from river and
stream erosion associated with the South Platte
River and its tributaries (Map 1.2 Base Map). The
land shape varies from almost level to gently
rolling with slopes typically less than 3 percent
and terrace escarpments with slopes up to 10 per-
cent. Wind-deposited material is thickest in the
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south and southwest sections of the Refuge (Walsh
1991). Elevation ranges from 5,138 feet along
the northwest boundary to 5,250 feet at south-
eastern boundary. Rattlesnake Hill and
Henderson Hill are prominent high points located
in the central and northeastern portions of the
Refuge (respectively).

Soils developed from both wind- and water-
deposited material (Map 1.3 Soil Series). Soils
formed from water transported material are
derived from shales, sandstone, and granite.

Figure 1.7 Most areas of soil contamination are
found in the center of the Refuge and are currently
the focus of cleanup operations.

These soils are generally of clay to loam texture,
although cobbly material occurs on hills in the
northern portion of the Refuge (Walsh 1991).
Soils developed in wind deposited material are
typically sandy in texture. Throughout the Refuge,
soils formed under grassland vegetation are typi-
cally dark colored with high organic matter con-
tent.

Bresser is the most common soil series on the
Refuge. These soils occur on sandy wind deposit-
ed plains in the southwestern and southern por-
tions of the Refuge. Bresser soils are deep and
well-drained with medium to coarse textures.

COMPREHENSIVE MANAGEMENT PLAN
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Weld series soils also occur extensively in the
northeastern portion of the Refuge. These soils
are formed from alluvial and wind deposited
material and have fine to medium textures.
Ascalon soils are found on old alluvial terraces,
escarpments and eolian plains in the central and
northern areas of the Refuge. Satanta soils are
similar fo Ascalon but are finer textured. The
well-drained Nunn soils are found in moderate
distribution over the north and east portions of the
Refuge. The coarse sandy textured Truckion soils
are found to a limited extent in the south and west
portions of the Refuge; they are highly susceptible
to wind erosion. Aquic Haplustolls are deep,
poorly drained soils occurring primarily along
First Creek (Walsh 1991).

Disturbed areas on the Refuge include borrow
pits, sedimentation and effluent basins, and fill
areas. Areas of soil contamination occur in the
central portion of the Refuge and are currently the
focus of cleanup operations (Figure 1.7).

Refuge soils are subject to wind and water ero-
sion. The Nunn and Satanta soils are the most
susceptible to water erosion. Truckton, Bresser,
and Ascalon soils have the greatest potential for
wind erosion when vegetation is removed.
Revegetation potential is moderate for most soils
on the Refuge, although some soils may have
revegetation limitations due to slope, water hold-
ing capacity, or depth.

Water Resources

Surface Water Hydrology

The Refuge is within several drainage basins
that are tributary to the South Platte River, which is
located less than two miles northwest of the
Refuge (Map 1.4). These basins include Irondale
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Gulch, First Creek, Second Creek, and
several small areas that originally drained
directly into the South Platte River. Due to
human alterations, some of these last
areas now are tributary to either Irondale
Gulch or First Creek. The Irondale Gulch
and First Creek basins cover more than 91
percent of the fotal Refuge area.

At the Refuge, water flows primarily
through a network of ditches and lakes.
Flows within the drainage basins of the
Refuge have been greatly modified by the
construction of a number of diversions (lat-
erals) and drainage channels (intercep-
tors). Two of the more distinct drainage
features, the Sand Creek lateral and the
Upper Derby Lake overflow, can transport
water from Irondale Gulch to the adjacent First
Creek basin.

Surface water originates from direct precipita-
tion, runoff, inflow from drainage basins fo the
south and southeast, and ground water. Al sur-
face flows are intermittent, with streamflow occur-
ring as a result of runoff, released or diverted
flow, or direct precipitation. Localized flooding
occurs from thunderstorms that produce high
intensity rainfall. For drainages without diversions
and inflows from controlled releases, highest
monthly flows occur in late spring to early summer
and lowest flows occur in winter. Daily and
monthly streamflows vary widely. A large propor-
tion of surface flow onto the Refuge is lost due to
ground water seepage, evaporation and vegeta-
tion transpiration.

Prior to 1942, most of what is now the Refuge
was used for agricultural purposes. Ditches and
reservoirs were built to transport and store irriga-
tion water. When the Arsenal was established by
the Army, additional water impoundments were

Figure 1.8 Within the Refuge, First Creek flows northwesterly for about 5.5 miles
in a relatively straight channel. Headcutting of the streambed is occurring in
<nma rrans because the channel has been straightened.

constructed and water was used primarily for
industrial purposes. Irrigation and process water
supplies were obtained from the Highline Canal,
from which the lakes were filled. Surface water is
currently used for cleanup and remediation of
contaminated areas and for Refuge purposes,
such as wildlife management and fishing.
Expanding land development upstream of the
Refuge for residential, commercial, and industrial
purposes has increased runoff onto the Refuge.
The Irondale Gulch drainage basin encompass-
es the largest area of the watersheds on the
Refuge. The majority of the basin is upstream of
the Refuge and contains industrial and residential
development. Generally, most of the basin is not
channelized, although storm runoff channels have
been constructed in developed areas south of the
Refuge to direct flow onto the Refuge. Within the
Refuge, the drainage basin contains four lakes
(Upper and Lower Derby, Ladora and Mary), two
ponds (Havana, and Rod and Gun Club), four
drainage interceptors (Uvalda, Peoria, Havana
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and Randolph Tributary), two laterals (Sand Creek
and Highline), and several wetlands, as well as
numerous smaller natural drainage conduits and
manmade ditches. Six collection basins (Basins A,
B, C, D, E, and former Basin F) are located in the
portion of the Refuge that originally drained
directly into the South Platte River.

The First Creek drainage basin (Figure 1.8) is
long and narrow, with much of its area located
upstream of the Refuge. Most of the basin is unde-
veloped. Within the Refuge, the creek flows north-
westerly for about 5.5 miles in a relatively straight
channel, with a slope of about 0.5 percent.
Headcutting of the streambed is occurring in some
areas due to manmade channel straightening.
Surface flow is intermittent and averages approxi-
mately 900 acre-feet per year. Some parts of the
creek flow most of the time and some rarely.
Continuous surface flow occurs after major storm
events. First Creek fluctuates between gaining
water from ground water and losing water to
ground water. For First Creek, however, ground
water is the major source of water supply (Stollar
and Associates 1990). Until recently, the Highline
Canal has also been a source of supply to First
Creek, as are several other ditches and channels
on the Refuge.

Other small drainage basins within the Refuge
include: the Second Creek drainage basin, which
crosses the Refuge at its very northeast corner;
and the southwestern and northwestern corners of
the Refuge, which drain directly info the South
Platte River. The Second Creek basin is mostly
undeveloped. The creek is intermittent and has a
well-defined channel.

The southwestern corner encompasses most of
Stapleton Airport north of Interstate 70, all of
Section 9 and portions of Sections 3 and 4 of the
Refuge. Due fo the sandy soils and sparse devel-
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opment, there is little, if any, surface runoff from
this basin.

The northwestern drainage basin does not con-
tain a distinct channel and is characterized by a
large number of natural depressions, including
Basins A-F. This basin on the Refuge is largely
undeveloped, and confined by the Burlington
Northern railroad embankment. No surface water
discharges from this basin.

Upper Derby Lake, which can receive inflow
from the Highline Canal and the Uvalda
Interceptor, covers 83 acres at its full storage
capacity of 460 acre-feet of water. Upper Derby
Lake (Figure 1.9) is currently empty pending
cleanup. Lower Derby Lake can receive inflow
directly from the same sources or from Upper
Derby; its normal pool storage volume is 550
acre-feet with a surface area of 73 acres.

Lake Ladora receives water primarily from
Lower Derby Lake and secondarily from Havana
Pond. The western tier wells also deliver water to
Lake Ladora. These wells are located on the west-
ern side of the Refuge within the 815 acres of the
Arsenal to be auctioned. A permanent easement
would grant continued use of these wells as a sup-
plemental water supply for Lake Ladora. Its stor-
age capacity is 400 acre-feet, with a surface area
of 48 acres. Lake Mary is located directly west of
Lake Ladora. It receives a regulated water supply
from wells, Lake Ladora, and a potable water
storage tank. Lake surface area is 9 acres ot a
normal pool storage volume of 60 acre-feet. These
lakes were all constructed for various purposes.
Rod and Gun Club Pond was excavated in a nat-
ural topographic depression south of Lower Derby
Lake (Stollar and Associates 1990). The pond
receives runoff within its small basin and overflow
from Lower Derby Lake and the Uvalda
Interceptor. The pond covers an area of about 4.9



| and is recharged by the lakes to
the north and northwest sides.

! Ground water is the main water
source for Rod and Gun Club
Pond. A net discharge of ground
water to surface water occurs at
Lake Ladora, and Lake Mary to
Upper Derby Lake when dry. A
net loss to ground water occurs in
First Creek, Lower Derby Lake,
Upper Derby Lake (when filled),
Havana Pond, and the Uvalda
Interceptor (Stollar and Associates
1990).

Figure 1.9 Upper Derby Lake (foreground) is currently emply,
while Lower Derby (background) is filled.

acres when full and has o volume of about 15
acre-feet. There is a large marshy area around
the pond.

Six basins used for the retention of process
water, waste water, or storm runoff were con-
structed during operation of the Arsenal. These
basins are natural topographic depressions that
have been supplemented by berms and other
structures. Basin A is the largest of these collection
basins (240 acres). It was used for many years to
store liquid process wastes. Most runoff collects in
low areas and causes local ponding. Basin F,
which was a primary disposal site for liquid and
chemical wastes for many years, has been recon-
toured and no longer captures surface runoff.

Surface and ground water flows are connected
at the Refuge. Within the First Creek drainage,
surface water typically discharges to ground
water at the south boundary, while at the north
boundary and beyond, ground water discharges
to First Creek. In general, ground water dis-
charges to the lakes at their east to southeast sides

Ground Water Hydrology
The Refuge is within the Denver

ground water basin. Surficial stream and wind
deposited soil contain water, as do several
bedrock aquifers. Unconsolidated deposits cover
nearly all of the Refuge and are underlain by the
sedimentary Denver formation. Shallow ground
water flow occurs primarily in the unconsolidated
deposits, but also in the weathered outer layer of
the Denver formation. The thickness of the shallow
aquifer varies from less than 20 feet under the
disposal basins and South Plants area (where a
bedrock mound rises close to the surface) to 70
feet in bedrock valleys in which unconsolidated
materials have been deposited. Water levels
range from less than 5 feet below ground surface
in the area of the lakes, Basin A, and First Creek
to more than 60 feet on the west side of the
Refuge. Ground water level fluctuations are
generally less than 2 feet. Ground water flows to
the north and northwest.

Previous human acfivities and cleanup opera-
tions have altered the water table and flow direc-
fion in local areas. These changes include the
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boundary containment and treatment systems,
recharge from surface water impoundments, and
depression due to well pumping. A ground water
mound underlying South Plants creates flow in
every direction away from the area. Ground
water flows to the west beneath at least two of the
lakes. The shallow aquifer is recharged from pre-
cipitation and surface water and discharges to
surface water (principally to the South Platte
River). It is also recharged from and discharges
to the Denver Formation aquifer.

The Denver Formation aquifer is separated from
the shallow alluvial low system by relatively
impermeable shale or claystone. The Denver
Formation, 200 to 500 feet thick under the
Refuge, contains water-bearing layers of sand-
stone and siltstone in poorly defined, irregular,
interconnected beds that range in thickness from a
few inches to 50 feet. Ground water flow in the
Denver Formation is toward the northwest. A
small amount of recharge occurs from the overly
unconfined aquifer and from bedrock outcrops,
which occur in only a few locations. Discharge
from the Denver Formation occurs by lateral flow
into the unconfined aquifer and by leakage to the
underlying Arapahoe bedrock aquifer.

Surface Water Quality

Both off-site and on-site sources of contamina-
tion have adversely affected the surface water
quality on the Refuge. Chemical constituents can
be introduced into a channel or lake in either dis-
solved and/or particulate form via runoff, dis-
charge from poor quality ground water or wind-
blown deposition of particulates directly into the
water. Inorganic constituents may be naturally
occurring or from manmade sources, while organ-
ic constituents are from manmade sources, such
as runoff from developed areas or past industrial

(OMPREHENSIVE MANAGEMENT PLAN
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manufacturing of chemical compounds at the
Arsenal.

In the Irondale Gulch basin south of the South
Plants area, surface water is the principal migra-
tion pathway for pesticides and other organic
compounds, as well as arsenic, mercury, cyanide,
and trace metals. Some organic compounds were
also detected in ditches entering the Refuge from

Figure 1.10 Water quality of the major lakes and ponds is typi-
cally quite high, with only isolated organic and trace inorganic
compounds detected in the water and lake bottom sediments.

residential and industrial areas to the south and in
ditches originating in the South Plants area. Other
compounds are likely to have both off-site and on-
site sources, while some are likely to be only from
past activities at the Arsenal. Compounds detected
in ditch sediments were similar fo those in surface
water, except that heavier trace metals were
found.

In contrast to stormwater flowing onto the
Refuge, water in Refuge lakes and ditches in the
Irondale Gulch basin generally have low concen-
trations of organic and inorganic compounds. The
water quality of the major lakes and ponds on the
Refuge is typically quite high, with only isolated
organic and trace inorganic detections in the
water and lake bottom sediments (Figure 1.10). It
may be that dilution, settling, and infiltration of



constituents are responsible for the relative
absence of pollutants downstream of the stormwa-
ter inflows to the Refuge. The high alkalinity of the
surface water also may act to effectively remove
toxic heavy metals.

Classes of compounds detected in surface water
in the South Plants area include many types of
organic compounds, some of which are pesticides
and nerve-gas related compounds. Trace metals
detected in this area are generally higher in con-
centration than near the southern boundary, indi-
cating an on-site source. Surface water is a signif-
icant transport mechanism for contaminants in this
area.

Lands east of First Creek on the Refuge exhibit
minimal contamination of surface water. First
Creek, however, has detectable levels of organic
compounds throughout its length on the Refuge
and north of the Refuge. It also has elevated con-
centrations of calcium, magnesium, potassium,
sodium, chloride, fluoride, sulfate, nitrate, and
arsenic. Sources of arsenic may include the
Refuge sewage treatment plant and off-site
sources. Organic compounds and metals also
have been detected in stream bottom sediments.
Sediment contamination does not appear to be
directly related to surface water contamination.
Some organic compounds are entering First Creek
from sources upstream of the Refuge; however,
some were also manufactured at the Arsenal.

Surface water samples collected from Basin A
have consistently contained organic compounds,
pesticides, and arsenic. Elevated concentrations of
sodium, fluoride, mercury, calcium, and cadmium
have also been detected. Sediments in Basin A
also are contaminated with organic compounds
and heavier trace metals. The South Plants area is
the principal source of contamination to this as
chemical wastes were discharged into Basin A.

Surface water flowing north from the South Plants
area contains high concentrations of many organ-
ic compounds and arsenic. Trace metals detected
in the water and sediments in Basin A are higher
in concentration than at the south boundary of the
Refuge, indicating Arsenal activities were the like-
ly source. Water in the collection basins generally
does not exit the Refuge as surface flow.

In the Sand Creek basin outside the Refuge,
one pesticide compound occasionally has been
detected in surface water. No other organic or
inorganic compounds have been detected within
the basin.

Ground Water Quality

The largest areas of contaminated ground
water are in the north, central, and western parts
of the Refuge and occur as spatially distinct conta-
minant plumes. The plumes contain one or more
contaminants migrating together through the shal-
low aquifer. Migration has resulted in the merging
of contaminant plumes from individual source
areas,

A zone of high level contamination exists within
the shallow ground water flow system from the
South Plants area through Basins A, C, and F to
the north boundary containment system. High
concentrations also occur from South Plants north
to Basin A and south towards Lower Derby Lake.
Other contaminated areas include the North
Plants area and the western part of the Refuge.
These plumes contain elevated concentrations of
various organic compounds, such as pesticides
and hydrocarbons, as well as inorganics such as
arsenic, mercury, trace metals, chloride, and fluo-
ride.

One plume extends from the South Plants tank
farm to Lake Ladora and Lower Derby Lake. This
plume is driven by a ground water mound under
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South Plants and is inhibited from migrating by
maintaining the lakes at the approximate level of
the local water table. Control of these lake levels
also drives other ground water contaminant
plumes toward the boundary containment systems
for treatment.

Distinct contaminant plumes have not been
identified in the bedrock aquifers at the Refuge,
but detections in bedrock water indicate that verti-
cal migration pathways exist between shallow
ground water and deeper water. Sources of
ground water contamination include contaminated
surface water and waste water, chemical sewer
leakage and contributions from solid waste burial
sites. At the north and northwest boundaries of
the Refuge, contaminated shallow ground water is
being removed, treated, and returned to the flow
system downgradient of the boundaries. Ground
water intercept-and-treat systems also are located
at Basin A, Basin F, and at the Rail Classification
Yard and Motor Pool within the Refuge.

Climate and Air Quality

Climate at the Refuge is considered semi-arid,
with low relative humidity, intense sunshine, and
wide variations in seasonal and daily tempera-
tures. The average high temperature in January is
43°F and the average low is 16°F. Highest tem-
peratures occur in July with an average high of
88°F and average minimum temperatures of 59°F.
Precipitation generally ranges from 12 to 16 inch-
es annually, with 80 percent occurring between
April and September. May is the wettest month
and averages 2.5 inches. January is the driest
month with an average of 0.5 inches.

Winds follow a daily pattern of flowing from
the south at night and from the north during the
day. Wind speeds at the Refuge average 8.7
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miles per hour. Strong winds are common
throughout the year, but March and April are the
windiest months with the greatest potential for dust
storms (Woodward Clyde 1992).

The Denver metropolitan area experiences
chronic carbon monoxide, ozone, and particulate
matter air pollution as well as visibility problems.
Major sources of pollutants are thought to come
from motor vehicles, industry, wood burning, and
agricultural operations. Climatic and topographic
conditions also contribute to air quality problems
in the region. Denver’s high elevation and abun-
dance of cloud free days are conducive to pro-
duction of ozone. Temperature inversions prevent
atmospheric mixing and results in the accumula-
tion of pollutants. Stable atmospheric conditions
that are favorable for accumulation of pollutants
occur throughout the year, but primarily in the
winter. The Refuge is located in a non-attainment
area for ozone, carbon monoxide, and extremely
fine particulates (PM-10). Non-attainment indi-
cates that the state standards for pollutants are not
being met.

Air quality on the Refuge has been monitored
since 1988 to determine ambient air quality levels
and potential air pollution from cleanup activities
(Woodward Clyde 1992). Monitoring of criteria
pollutants—sulfur dioxide, nitrogen dioxide, carbon
monoxide, and ozone-indicates air quality at the
Refuge is generally better than most Denver area
sites. Through 1991, there had been no violation
of applicable air quality standards at the Refuge.
The plume of urban air pollutants occurs primarily
within the South Platte River drainage basin (City
of Denver 1988). The Refuge is located on the
periphery of the most polluted area. Periods of
increased air pollutants at the Refuge are
generally attributable to Denver metropolitan
sources.



There are two primary sources of total
suspended particles (fine dust particles): particu-
lates from the Denver metro area and remedial
cleanup actions that generate dust (Woodward
Clyde 1992). The contribution from remediation
activities is generally localized and short-term.
Particulate levels on the northern and eastern
boundaries of the Refuge are well below Denver’s
and similar to rural conditions. The concentration
of PM-10 particulates (extremely fine dust parti-
cles) at the Refuge are related to dry windy condi-
tions, and from sources in metro Denver. Current
remediation and construction activities at the
Refuge do not contribute substantially to PM-10
concentrations.

Air quality monitoring for metals, organic com-
pounds, and pesticides also has been conducted
at the Refuge (Woodward Clyde 1992). Maximum
metal concentrations typically occur during windy
periods when particulate concentrations are high.
Remediation activities are believed to contribute to |
metal concentrations. The presence of organic
compounds at the Refuge appears to be related
mostly to off-site sources, although remediation
activities also may be a source. The primary
source of pesticides is believed to be agricultural
sources north of the Refuge, although cleanup
activities also appear to have contributed to pesti-
cide concentrations.

Noise

The Refuge is located on the northeastern edge
of the Denver metropolitan area. Noise levels at
the Refuge vary widely with location. Noise on the
western and southern perimeter of the Refuge is
dominated by sounds from commercial develop-
ment, traffic, and residential areas. Historically,
Stapleton Airport generated very high noise levels

in the southern and western portion of the Refuge
from adjacent take-off runways. Relocation of the
airport to the new Denver International Airport
(DIA) east of the Refuge has reduced noise levels
greatly in the western portions of the Refuge.
Noise contours of up to 60 decibels from one DIA
runway extends into a small portion of the eastern
side of the Refuge (City of Denver 1988). Noise
levels on the eastern side of the Refuge have
increased with local and DIA vehicle traffic on
Buckley Road and Pefia Boulevard. The northern
boundary of the Refuge is primarily agricultural
land, with traffic from 96th Avenue being the pri-
mary noise source.

Noise levels within the interior of the Refuge
are very similar to rural conditions, except for air-
craft noise. Traffic within the Refuge is restricted,
and there is limited public vehicle access.
Remediation activities that involve the use of
heavy equipment results in elevated noise levels
during periods of operation. Noise sources within
the Refuge generally are concentrated to specific
areas of activity at buildings, cleanup operations,
and along roadways. Many areas within the
Refuge have very low background noise levels
with a minimum of human activities or distur-

bance.

BIOLOGICAL ENVIRONMENT

Vegetation

Most of the vegetation on the Refuge (Map 1.5)
has been altered by human activities. Agricultural
practices, industrial activities, cleanup operations,
and current wildlife management operations all
have played a role in creating the existing compo-
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sition of Refuge vegetation. There are, however,
small areas of remnant native vegetation.

The Refuge occurs within the western edge of
the High Plains that extend through the midwest
U.S. Prior to settlement, the area was covered by
warm-season, shortgrass prairie vegetation. Blue
grama and buffalo grass were dominant perenni-
al grasses in the predevelopment ecosystem. These
species were well adapted to the semi-arid envi-
ronment and periods of drought. In moister sites,
green needle grass, side-oats grama, little
bluestem, and Sandberg bluegrass were likely
common. Sandy soils developed in wind blown
sediments and historically supported sand sage-
brush, needle-and-thread grass, sand dropseed,
prairie sandreed, sand bluestem, switchgrass, and
Indian ricegrass. Bottomlands often supported
stands of switchgrass and big bluestem. Perennial
forbs common prior to development varied with
soil and topographic position, and included
American vetch, prairie clover, silvery lupine,
prairie cone flower, prairie aster, and evening
primrose. Annual native forbs may have included
plantain, prairie pepper grass, western ragweed,
and narrowleaf goosefoot (Morrison-Knudsen
198%a).

Before establishment of the Rocky Mountain
Arsenal in 1942, much of the native vegetation
had been removed. Historical data from 1937
indicates non-irrigated dryland farms covered
much of the Refuge area (Morrison-Knudsen
1989%a). Irrigated cropland occurred on approxi-
mately 2,000 acres in the northern and western
sections of the Refuge. Although native grassland
and shrubland occurred in scattered locations
throughout the Refuge in 1937, most of the native
vegetation had been disturbed before industrial

activities.

COMPREHENSIVE MAHAGEMENT PLAN

2

Shrubland & Succulents
Upland Trees & Shrubs |

1% 3% ;‘gzrlands Riparian & Riverine

65%
Weedy forbs &

grasses, including
non-native perenni-
al grasses

Figure 1.17 Current vegetation types at the Rocky Mountain
Arsenal National Wildlife Refuge.

Historically, native trees were found primarily
along drainages, with additional plantings of non-
native and native trees around homesteads.
Riparian trees before settlement included plains
cottonwood, peachleaf willow, and occasional
boxelders and hackberries. The wettest sites were
dominated by cattails and bulrushes. Understory
vegetation in the riparian plant communities con-
tained choke cherry, golden currant, wild plum,
hawthorn, yellow Indian grass, and slender
wheatgrass. Native shrubs historically occurring
on the Refuge were fringed sage, sand sage, rab-
bitbrush, broom snakeweed, and winterfat. Saline
bottomland areas contained alkali sacaton, inland
salt grass, and western wheatgrass (Morrison
Knudsen 1989a).

There are six primary vegetation types currently
found on the Refuge (Figures 1.11 - 1.16). They
are weedy forbs and grasses; native perennial
grasses; wetlands, riparian and riverine; shrub-
land and succulents; upland trees and shrubs; and
remnant vegetation. Their percentages of cover
are shown in Figure 1.17.
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Figure 1.12 Shrublands and succulents

Figure 1.13 Remnant Vegetafion Areas

Figure 1.16 Weedy Forbs and Grasses
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Weedy Forbs and Grasses

The weedy forb and grass vegetation type is the
most widespread. Morrison-Knudsen (198%a)
mapped four different types of weedy vegetation:

Weedy Forbs.

The weedy forb type is the most common vege-
tation type on the northern two-thirds of the
Refuge. This vegetation type was established fol-
lowing land disturbing activities, and may be per-
petuated by prairie dogs that selectively graze
perennial grasses (Morrison-Knudsen 198%a). This
type is dominated by annual and biennial forbs
and is found on 16 percent of the Refuge.
Common species include cheatgrass, summer
cypress (kochia), field bindweed, prickly lettuce,
and tansy mustard. Areas mapped as weedy forb
include a few native forbs and grasses such as
scarlet globemallow, sunflower, and red three-
awn. There are very few woody or succulent
plants found in this vegetation type.

Cheatgrass and Weedy Forb.

This is the most extensive vegetation type, with
about 20 percent of the Refuge supporting a mix-
ture of cheatgrass and weedy forbs. Cheatgrass
represents about two-thirds of the plant cover in
this type. Principal weedy forbs include field
bindweed, musk thistle, and prickly lettuce.
Cheatgrass has become established throughout
the Refuge.

Cheatgrass/Perennial Grass.

This type represents a mixture of annual and
perennial grasses and occurred on 10 percent of
the Refuge by 1989. Cheatgrass was the domi-
nant vegetation cover (58 percent), followed by
perennial grasses (28 percent). Common native
perennial grasses included sand dropseed, red

(OMPREHENSIVE MANAGEMENT PLAN
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three-awn, and needle-and-thread grass. This

type represents areas where native grasses have
not been completely replaced by weedy species.
These areas may be in successional transition to

native perennial grasses (Morrison-Knudsen
1989%a).

Crested Wheatgrass.

Crested wheatgrass is not considered a weedy
species. It is an introduced species imported from
Eurasia for erosion control. This species was
planted in various locations on the Refuge
throughout the years to reclaim disturbed areas.
Currently, crested wheatgrass covers 19 percent of
the Refuge. This species often occurs in relatively
pure stands, but other species found in this unit
include cheatgrass, sand dropseed, and field
bindweed. Yucca and prickly pear cactus also
occur to a limited extent in this type. Stands of
crested wheatgrass typically are replaced by
native perennial grasses over time (Morrison-
Knudsen 198%9a).

Perennial Grasses

Native perennial grasses are scattered through-
out the Refuge. About 20 percent of the Refuge is
covered by this type in stands from less than a
tenth of an acre to about 500 acres. Native grass
cover averaged 57 percent in 1989, with weedy
vegetation (mostly cheatgrass) providing the rest
of the cover. Perennial grasslands are remnants of
the original grasslands that have survived or
escaped disturbance from farming, grazing, and
industrial activities.

Composition of the native grassland communi-
ties varies with soil, topographic position, and
previous disturbance. Blue grama and buffalo
grass occur on loamy soils in the northern and
west-central portions of the Refuge. On coarser



textured soils of this type, needle-and-thread
grass, sand dropseed, and red three-awn are pre-
sent. Western wheatgrass occurs on finer textured
soils in east-central and northern areas. Sandy
wind deposited soils support stands dominated by
sand dropseed, and needle-and-thread grass,
although prairie sandreed, sand bluestem, and
Indian ricegrass also are present.

Bottomlands along First Creek support several
native perennial grasses including western wheat-
grass, slender wheatgrass, and Canada wild rye.
Numerous weedy species are also found in these
moist locations. There are several small cobbly
areas on hills in the central and northern areas of
the Refuge that support stands of native grasses
such as side-oats grama, ring muhly, and
Sandberg bluegrass.

Woody and succulent plants also occur in vary-
ing densities in perennial grasslands. Prickly pear
cactus was the most common followed by bushy
eriogonum.

Shrubland and Succulents

Several shrub or succulent dominated communi-
ties are found on the Refuge. These communities
occur primarily in association with various grass-
land types. Shrubland and succulents represent

about 3 percent of the vegetation types on the
Refuge.

Sand Sagebrush.

Sand sagebrush occurs on sandy upland sites
in the southern portion of the Refuge. Needle-and-
thread grass and prairie sandreed are the most
common native grasses in this type, while cheat-
grass is the most abundant weedy grass. Areas of
sand sagebrush possibly escaped plowing due to
the unsuitability of the soils for farming.

25

Rubber Rabbitbrush.

Rabbitbrush occurs on scattered upland hills in
the eastern and southern parts of the Refuge.
Only about 0.3 percent of the Refuge is covered
in this vegetation type. Associated herbaceous
vegetation is primarily cheatgrass and several
perennial grass species, including sand dropseed
and red three-awn. It is likely these areas were
established as a result of overgrazing.

Yucca Grassland.

Yuccas do not occur as a community by them-
selves, but in association with mixed grassland
vegetation. This type is found in the northwestern
and south-central areas of the Refuge. Common
associated vegetation includes cheatgrass, needle-
and-thread grass, red three-awn, sand dropseed,
and blue grama. Yuccas are most common on
sandy shallow soils along low ridges.

Locust Thickets.

New Mexico locust thickets are found on about
0.5 percent of the Refuge and are most common
in the southern portion. Locusts form dense thick-
ets with 88 percent cover and an understory of
cheatgrass. Locust stands probably were planted
as windbreaks or for game cover.

Wetland, Riparian and Riverine Plant

Communities

Riparian plant communities occur on approxi-
mately 5 percent of the Refuge. Streams and bot-
tomland areas where moister conditions exist pro-
vide habitat capable of sustaining varied plant
communities.

Cottonwood-Willows.
Plains cottonwood and peachleaf willow are
the principal tree species occurring along
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drainages, canals and reservoirs. This community
was found on the Refuge prior to settlement, but
has expanded due to additional water features.
This vegetation type is most developed along the
First Creek drainage. Understory species are cur-
rently dominated by smooth brome, with a sub-
dominant presence of cheatgrass, slender wheat-
grass, Canada wild rye, and Kentucky bluegrass.

Bottomland Meadow.

Bottomland meadows are found in moist soils
near drainages, reservoirs and canals. Species
composition varies widely between locations, with
weedy forbs the most common. Representative
species include barnyard grass, lady’s thumb,
horseweed, prickly lettuce, and showy milkweed.
Canada thistle, a noxious weed, is present at
nearly all sites. Disturbance to these areas elimi-
nated native grasslands, which likely were domi-
nated by big bluestem, and slender and western
wheatgrass.

Cattail Marsh.

Cattail areas typically occur in almost pure
stands in the wettest locations along streams,
ditches and reservoirs. An increase in water fea-
tures on the Refuge likely has increased the pres-
ence of this vegetation type.

Upland Trees and Shrubs

There are a variety of ornamental trees and
shrubs scattered throughout the Refuge. The
maijority of these are found in the southern hailf,
where it was planted near homesteads and as
windbreaks. Common species include Siberian
and American elm, Russian olive, Rocky Mountain
juniper, green ash, and various fruit trees.

(OMPREHENSIVE MANAGEMENT PLAN

Remnant Vegetation Areas

Several plant communities of special interest
were identified in investigations conducted in
association with cleanup operations (Morrison-
Knudsen 198%a). These areas of remnant native
vegetation are considered important due to their
excellent condition, unique characteristics, or rari-
ty. Areas of highest priority for protection and
preservation include:

* Sand prairie grassland-This plant community
is rare regionally and statewide. Sand bluestem,
prairie sandreed, and bush morning-glory are the
key species distinguishing this site.

* Shortgrass prairie grassland-This 200-acre
native prairie is dominated by blue grama, nee-
dle-and-thread grass, and buffalo grass. This site
provides a seed source for revegetation of other
sites and important wildlife habitat.

* Sand sagebrush shrubland-Several areas of
sand sagebrush are found in the central and
southeast parts of the Refuge. Other vegetation
found in this type includes ball and hedgehog
cactus, blue grama, and prairie sandreed.

* Gravel breaks-Remnants of a South Platte
River terrace such as those found on Rattlesnake
Hill support species found at no other location on
the Refuge. Vegetation on these cobbly sites
includes Fendler three-awn, side-oats grama,
Sandberg bluegrass, yellow violet, salt and pep-
per, and broom snakeweed.

* Mature cottonwoods-The large mature cot-
tonwoods found along First Creek provide excel-
lent nesting and roosting habitat for raptors and a
variety of migratory birds, and serve as cover for
deer and most other mammals.



Figure 1.18 Before setflement, the plains ecosystem

provided habitat for a variety of species such as
fox (above) and badger (below) that are now rarely seen.

Wildlife and Fisheries

The Refuge supports a variety of wildlife and
fish species common to the presettlement plains
ecosystem (Figure 1.18), as well as several intro-
duced or exofic species that were not historically
present. There are also several species that are
native fo the plains ecosystem that no longer occur
on the Refuge. Several of these species are being
considered for reintroduction.

Wildlife Populations
There are a number of wildlife species that are
more common on the Refuge than other regional

habitats. The most abundant include mule and
white-tailed deer, coyotes, prairie dogs, bald
eagles, ferruginous hawks, and burrowing owls.
Deer populations have increased due to a variety
of factors including the perimeter fence, the abun-
dance of weedy forbs, suitable cover, relatively
low human disturbance, and the absence of hunt-
ing. Ferruginous hawks and bald eagles benefit
from the large population of prairie dogs and
favorable habitat. Coyotes also benefit from
numerous prairie dogs and other small mammals.
Burrowing owls take advantage of prairie dog
burrows for nesting. Ring-necked pheasants have
thrived in grassland habitats in the absence of
hunting, although pheasant populations often
experience population fluctuations periodically.
Western meadow larks, grasshopper sparrows,
vesper sparrows, and horned larks also are more
common on the Refuge than similar off-site habi-
tat.

Important areas of habitat for selected species
as may be seen on Map 1.7 Wildlife Habitat-
Winter and Map 1.8 Wildlife Habitat-Spring,
Summer, Fall.

Before settlement, the plains ecosystem provid-
ed habitat for a variety of species including bison,
pronghorn antelope, prairie dogs, coyotes, foxes,
badgers, and rabbits. It also provided habitat for
a variety of small mammals, birds, reptiles, and
amphibians. Conversion of the native grasslands
to agricultural lands and subsequent industrial
development followed by invasion of non-native
plant species has resulted in a substantial shift in
the composition of wildlife species, numbers and
distribution.

Following cleanup, the Refuge will be the
largest contiguous block of undeveloped land
within the Denver metropolitan area. The Refuge
currently supports a significant concentration of
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prairie dogs, bald eagles, burrowing owls, and
other raptors (hawks, falcons, owls, and eagles)
along the Front Range. In addition, the Refuge
provides a significant source of habitat for a sub-
stantial population of deer,
migratory birds, and small
mammals.

The importance of the
Refuge to the region, partic-
ularly for migratory bird
species, will continue to
increase with development
along the Front Range in the
Denver metropolitan area.
The Refuge’s large, 27-
square mile area supports
species and communities
associated with the once
expansive plains grasslands that have been long
in decline due to agricultural and urban develop-
ment (Map 1.6 Vegetation Distribution). Many of
the remaining areas of native grassland or unde-
veloped land have been fragmented by cropland,
roads, housing, and commercial development. The
diversity of habitat found on the Refuge provides
a unique setting for maintaining, and establishing
wildlife native to the region.

Mammals

Deer are the most noticeable wildlife found on
the Refuge. Two deer species are present-mule
deer and white-tailed deer. Mule deer are the
most common with a current population estimated
at 530 animals. These deer are found throughout
the Refuge. Mule deer populations have increased
rapidly from a density of 8 per square mile in
1986 and 1987, to a 1995 population of 20 per
square mile. The current density is higher than
typical for most prairie habitats, and is due pri-
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Figure 1.19 Great Blue heron are among the many bird
species attracted to the Refuge.
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marily to Refuge fencing in 1990. White-tailed
deer are found typically in riparian and wooded
areas with greater cover, such as along First
Creek and the South Lakes area. Their current
population is estimated at
200, up from the 1986-87
census of 56 (Morrison-
Knudsen 1989b).

Other mammals also are
found on the Refuge.
Desert cottontail rabbits,
the most abundant rabbits,
usually are found in associ-
ation with prairie dogs.
Eastern cottontails
generally are found in
riparian areas or thickets.
Black-tailed jack rabbits
are common in the southwest portion of the
Refuge (Jones et al. 1994). Plains pocket gophers
are found throughout most of the Refuge, although
they typically avoid prairie dog towns and areas
of crested wheatgrass. The thirteen-lined ground
squirrel is the most common ground squirrel. The
spotted ground squirrel occurs where sandy soils
exist in the western portion of the Refuge. A few
fox squirrels inhabit woody riparian areas and
upland free groves. Muskrats are found at all
lakes and ponds. No beavers have been found on
the Refuge, although there is some evidence indi-
cating beaver were once present.

Other small mammals found on the Refuge
include deer mice, western harvest mice, prairie
vole, silky pocket mice, and plains pocket mice
(Boone and Preston 1994). The northern
grasshopper mouse prefers native grasslands and
yucca stands. Ord’s kangaroo rat can be found in
yucca dominated plant communities. Prairie and
meadow voles favor areas with developed grass



and forb cover, and are an important part of the
prey base.

Birds

Birds found on the Refuge
include year-round residents,
nesting species, and seasonal
migrants. The most conspicuous
of the grassland songbirds are
the horned lark, western meadow
lark, grasshopper sparrow, and
lark bunting (Preston et al. 1994).
Horned larks prefer areas of
sparse vegetation such as prairie
dog towns, while the western
meadow lark is found in taller
herbaceous vegetation. Various
sparrows, such as the vesper spar- ‘%
row, Cassin’s sparrow, Brewer’s
sparrow, and lark sparrow, nest in
grassland habitat (Preston et al.
1994). Grassland migrant species include various
swifts, swallows, and sparrows.

Deciduous trees near buildings or old home-
steads provide nest sites for northern flickers,
western kingbirds, black-billed magpies,
American robins, common grackles, European
starlings, northern orioles, yellow warblers, and a
variety of other species. Riparian woodlands that
contain denser and more varied plant communi-
ties also support a similar composition of tree
nesting birds. Riparian areas also attract spring
migrants such as red-headed woodpeckers, dusky
and willow flycatchers, and various thrushes,
sparrows, and warblers. Cattail marshes border-
ing lakes, ponds, ditches, and streams provide
valuable nesting habitat for red-winged blackbirds
and common yellowthroats. Important migratory
bird nesting habitat is concentrated along First

il

Figure 1.20 Burrowing owls are the most
numerous of the owls found at the Refuge.

Creek, area lakes, and in areas of wooded and
shrubby vegetation.

Lakes, ponds, and streams on the Refuge pro-
vide a variety of habitat for water-
fowl and shorebirds. The Refuge
supports more waterbirds than his-
torically occurred, since most of the
lakes, ponds and associated wet-
lands were created following settle-
ment. Canada geese are probably
the most common waterbird found
on the lakes. A variety of ducks are
found on Refuge lakes during the
spring and fall including mallards,
northern pintails, gadwalls,
| American wigeons, teals, and many
‘ g | other species. Diving ducks that fre-
= L3 quent lakes include canvasbacks,
redheads, common goldeneyes,
and buffleheads. Lake Ladora cur-
rently supports the highest water-
fowl use.

Great blue herons are most frequently found
near aquatic sites (Figure 1.19). Black-crowned
night herons are also active around lakes and
wetland sites. There are a number of shorebirds
common at lake shores during the spring and fall
including killdeer, American avocet, willet, greater
yellowlegs, several sandpipers, and numerous oth-
ers (Morrison-Knudsen 198%b). Herring and ring-
billed gulls are the most common gulls found on
the Refuge. American white pelicans have been
observed on all Refuge lakes.

Ring-necked pheasants, a non-native species,
were introduced fo the Refuge for hunting during
the 1960s and are still abundant. Mourning doves
are common seasonally.

There are 16 species of raptors known fo use
the Refuge. Ferruginous hawks are winter
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Reptiles and Amphibians

Bullsnakes are the most common
reptiles found on the Refuge (Figure
1.21). Relatively uncommon, the west-
ern hognose is found in sandy areas.
Garter snakes can be found near
water. Prairie rattlesnakes are present
and very common. Only a few lizard
species have been observed including

lesser earless lizard, short-horned

Figure 1.21 Yellow bellied Racer is one of the species of snakes found at the Refuge  lizard, and many-lined skink.

along with frogs, toads, and salamanders.

migrants that hunt in the open grassland habitats
on the Refuge. Cooper’s and sharp-shinned hawks
are seasonal migrants that favor wooded areas,
but no nests have been found to date. The Refuge
also provides suitable habitat for American
kestrels and prairie falcons that feed on small
mammals and insects. Red-tailed hawks,
Swainson’s hawks, and northern harriers are sea-
sonally common and all nest on the Refuge.
Rough-legged hawks are found in open grassland
habitat during the winter months.

There are five owl species found on the Refuge,
the most numerous of which is the burrowing owl.
Burrowing owls make use of abandoned prairie
dog burrows for nesting (Figure 1.20). Great
horned owls and long-eared owls also nest on the
Refuge. Although uncommon, eastern screech
owls use wooded habitat, and short-eared owls
have been observed during migration.

Bald eagles winter on the Refuge primarily from
November to March. Bald eagles roost in the
large cottonwood trees on First Creek and feed
primarily on prairie dogs and jack rabbits
(USFWS 1992). The Service has established a
bald eagle management area to restrict access to
important eagle habitat during winter use periods.

ACOMPREHENSIVE MANAGEMENT PLAN
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The most abundant amphibian is the

striped chorus frog, which breeds in
shallow wet areas. The northern leopard frog and
bullfrog occur primarily at Refuge lakes. Toads
known to exist in the vicinity of water sources
include the Plains spadefoot toad and
Woodhouse's toad. Tiger salamander larvae are
found in most wetland areas across the Refuge,
whereas adults use mammal burrows.

Fish

Ladora, Mary, and Lower Derby lakes provide
a source of water that supports viable fish popula-
tions. Bluegill, channel catfish, northern pike, and
largemouth bass are the principal species. The
Service currently manages these lakes for a catch
and release fishery program. First Creek and
other small ponds contain small fish populations
such as fathead minnows. Mosquito fish are
stocked annually in wetlands in the southern area
of the Refuge to assist in control of mosquito lar-
vae.

Threatened, Endangered, and Candidate Species

The Refuge provides habitat for several federal-

ly listed threatened, endangered and candidate
plant and animal species. Candidate species are
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those for which insufficient information is currently
available for listing as threatened or endangered.
Some species inhabit the Refuge on a regular or
seasonal basis while others are migrants that are
infrequently sighted on the Refuge.

Bald Eagle

The bald eagle was recently downlisted from
endangered to threatened status in the majority of
the contiguous U.S., including Colorado, due to
nationwide recovery efforts. The decline of the
bald eagle was attributed primarily to the use of
organochlorine pesticides, that caused egg shell
thinning and subsequent nesting failure.
Additional factors such as loss of habitat, habitat
electrocution, powerline collisions, and other
human disturbances also contributed to the
decrease in eagle populations.

A winter bald eagle communal roost was first
discovered at the Refuge in 1986. Bald eagles
annually use the cottonwood trees along First
Creek between October and April as a winter
communal roost. Bald eagles at the Refuge prey
on prairie dogs and other small mammals. The
Service has implemented measures fo restore
prairie dog populations from a sylvatic plague
outbreak that decimated populations in 1988. A
7000 acre Bald Eagle Management Area was
also established on the Refuge to protect high
eagle use areas during critical times of the year.
An Eagle Watch blind was established on the east
side of the Refuge to allow public viewing of the
eagles on their evening roost without disturbing

them.

American peregrine falcon

The American peregrine falcon is listed as an
endangered species throughout its range.
Pesticide use is thought to have led to the decline
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of this species. Peregrines typically nest on ledges
close to water near readily available sources of
avian prey. The closest suitable nesting habitat for
peregrines near the Refuge is located along the
Front Range foothills, 25 miles to the west.
Peregrines have also been introduced in the
downtown Denver area in efforts fo establish an
urban population. Peregrines have been observed
at the Refuge on several occasions.

Eskimo curlew

The Eskimo curlew is a wide ranging bird
species that favors open grassy meadows. Habitat
fragmentation, loss of prey populations of
grasshoppers and commercial hunting are thought
to have led to their decline. The endangered
Eskimo curlew has never been sighted on the
Refuge, and has not been sighted in Colorado
since 1965. It could potentially occur on the
Refuge, however habitat to the north along the
South Platte River is likely to be more suitable.

The Ute ladies’-fresses orchid

The Ute ladies'-tresses orchid is a threatened
plant species found along streams, in wetlands,
and in other moist habitats along Colorado’s Front
Range and plains areas in elevations below 6,500
feet. The Refuge contains habitat suitable for the
orchid, but surveys of the Refuge have not located
any populations of this species.

Platte River Species

Water use on the Refuge will result in deple-
tions to the Platte River system. Several threatened
and endangered species, such as whooping
crane, piping plover, and least tern in central
Nebraska, may be affected by reductions in Platte
River streamflow.

CHAPTER 1. THE SITE AND TS CONTEXT



Candidate Species

The following species are candidates for federal
listing:

e Preble’s meadow jumping mouse-The Preble’s
meadow jumping mouse prefers dense willow and
grass riparian vegetation. Although this type of
habitat is present on the Refuge, no specimens
have been recorded.

* Swift fox-The swift fox prefers shortgrass
prairie habitat. They prey on a variety of small
birds and mammals. Suitable habitat and a
potential prey base are found on the Refuge, how-
ever it is uncertain whether the swift fox is present.

* Ferruginous hawk-The ferruginous hawk is
native to open grassland habitat. Conversion of
grasslands to agriculture, loss of nesting sites, and
reduction in prey base have led to its decline. A
large number of ferruginous hawks are attracted
to the Refuge each winter by the abundance of
prairie dogs and rabbits.

* Baird’s sparrow-Baird’s sparrow is a migrant
visitor to the native grassland prairie of the
Refuge. Its decline is attributed to the loss of open
grassland prairie habitat.

* Black tern-The black tern typically nests along
lake shores and marshes and feeds on small fish.
The Refuge contains suitable habitat for the black
tern, but it has only been observed as an uncom-
mon migrant.

* Mountain plover-The mountain plover prefers
dry upland plains and prairies. It feeds primarily
on grasshoppers. The extensive prairie dog towns
at the Refuge provide excellent habitat for the
plover. Although the mountain plover has been
observed on the Refuge, no nesting activity has
been documented.

* White-faced ibis—The white faced ibis, a
long-legged, wading bird, is found in association
with lakes, rivers and wetlands. The Refuge does
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not provide optimal nesting or foraging habitat
for the ibis, but it is recorded as a casual visitor.

* Regal fritillary butterfly-This species prefers
wet or moist meadows. Larvae feed on the leaves
of Viola, which are not common on the Refuge.
No regal fritillary butterflies have been recorded
on the Refuge.

* Colorado butterfly weed-The Colorado but-
terfly weed prefers moist prairie meadows. The
Refuge contains suitable habitat, but there have

been no documented occurrences of the butterfly
weed.

SOCIAL AND ECONOMIC ENVIRONMENT

Land Use

The Refuge is located in Adams County,
Colorado, in the northeastern portion of the six-
county Denver metropolitan area. The Refuge’s
17,000 acres accounts for about 2 percent of the
764,200 acres in Adams County. (See Map 1.1
Regional context.)

Land use surrounding the Refuge varies consid-
erably. The site of the former Stapleton
International Airport adjoins the Refuge on the
southwest. The Refuge is adjoined by residential
and commercial development on the southeast,
agricultural land on the north and east, and
industrial development on the southwest, north-
west and west. The Burlington Northern Railroad
corridor parallels Highway 2 and Interstate 76
along the northwest boundary of the Refuge. This
area is characterized mostly by industrial develop-
ment, and is expected fo continue to attract indus-

try.



Adams County consists of 9 cities: Aurora,
Bennett, Brighton, Broomfield, Commerce City,
Federal Heights, Northglenn, Thornton, and
Westminster. Bennett, Commerce City, Federal
Heights, Northglenn, and Thornton are located
entirely in Adams County. Unincorporated Adams
County consists mostly of rural residential land use
(52 percent). Other types of development in unin-
corporated Adams County include single-family
and multi-family residential (15 percent), industrial
(19 percent), commercial (2 percent), and
planned unit developments (12 percent). Large
tracts of designated open space in Adams County
include Barr Lake State Park and Recreation Area
northwest of the Refuge, and Adams County
Regional Park north of the Refuge. Other regional
recreation areas in the Denver metropolitan area
include state parks at Cherry Creek and Chatfield
Reservoirs and Roxborough State Park, and the
Denver and Boulder Mountain Parks Systems.

Future land use around the Refuge is designat-
ed by Adams County, the City and County of
Denver, and Commerce City (Map 1.9 Regional
Flows). Development of the Gateway area sur-
rounding the Denver International Airport and
redevelopment of the former site of Stapleton
Airport is under the jurisdiction of the City and
County of Denver. Agricultural land north and
northwest of the Refuge is designated for residen-
tial development, with open space areas designat-
ed along First and Second Creeks.

The land adjoining Section 29 east of the
Refuge is designated for development of offices
and businesses specializing in distribution. South
and east of the Pefia Boulevard and Buckley Road
corridor is part of the planned site of Gateway.
Most of this area is designated mixed use, includ-
ing offices, hotels, and retail uses. Residential
development is planned south of Sections 7 and 8

and east of Section 8 beyond Pefia Boulevard.
The Montbello Neighborhood is located south of
the Refuge in the City and County of Denver.

Utility corridors in the Refuge exist for potable
and non-potable water, operational and non-
operational sewer, electrical, contaminant waste,
gas, and fiber optics. Primary utility corridors are
located along East 56th Avenue; December
Seventh Avenue, especially in the area of South
Plants; portions of Ninth Avenue and Highway 2;
and portions of Section 25 especially in the area
of North Plants. A primary electrical corridor is
located along Buckley Road north of Sixth Avenue
to 96th Avenue, and along East 96th Avenue from
Buckley Road to E Street.

Some areas of the Refuge would be transferred
to other owners or converted to other uses. Under
the law establishing the Refuge, a strip of land up
to 100 feet wide could be used to widen 56th
Avenue on the south side, 96th Avenue on the
north side, and Colorado Highway 2 on the
northwest side of the Refuge. The Refuge bound-
ary on the southwest and west sides would be
modified by the sale of 815 acres. The proceeds
from the sale of this land, as specified in the
Refuge Act, will be used to help build the Visitor
Learning Center. The Service will use these oppor-
tunities to modify the existing fencing. Fencing
would be set back from its current location to
accommodate the new Refuge boundary.

Socioeconomics

The socioeconomic study area includes two
regions. Adams County, where the Refuge is locat
ed, is the primary study area. The Denver metro
area is the secondary study area. The Adams
County economy is integrated into the larger and
more complex Denver metro area economy.
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Adams County is one of six counties in the
Denver metro area. Population in the metro area
was 1,715,300 in 1992. Population is expected
to grow to 2,612,200 by 2015. In 1992, Adams
County had a total population of 281,700, which
ranked fifth in the state. Population in Adams
County has shown small annual increases from
1983 to 1992; the total increase for this period
was 8 percent. It is expected to grow to 408,400
by 2015.

Adams County includes 9 cities and has a land
area of 1,194 square miles. About 78 percent of
the population in the county resides in incorporat-
ed areas. Development patterns vary significantly
across the county. Some areas are highly urban-
ized or industrialized, while others are commer-
cial, suburban, or agricultural. Population densi-
ties also vary. The most concentrated population
densities are in Commerce City, Thornton and
Northglenn. Population is more dispersed around
Bennett and Brighton. Average household size is
2.68 persons. There are about 230 persons per
square mile in Adams County.

Commerce City adjoins (or will adjoin) the
Refuge on the north, west, and northeast. By
agreement with surrounding jurisdictions, the city
may expand info areas north and east of the
Refuge. Major highways, arterials, and railroads
make Commerce City a central fransportation and
distribution hub. Transportation is the city’s growth
industry. During the last few years, truck termi-
nals, air freight handlers, mail handlers, and local
truckers and distributors have located in
Commerce City. It is also home to a high concen-
tration of industry. Even with growth in transporta-
tion and industry, nearly half of the business in
Commerce City are services and retail trade. The
maijority of land in Commerce City is used for
public roads, infrastructure and industry.
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Residential uses account for 23 percent and com-
mercial uses account for 5 percent.

Median household income in Commerce City is
$22,916, about 70 percent of median household
income in Adams County. Unemployment was 4.8
percent in 1994. From 1980 to 1990, population
in Commerce City increased 1.4 percent, signifi-
cantly less than the 7.8 percent increase in Adams
County during the same period.

Colorado tourism

A maijor factor in the Refuge’s future attendance
will be its attractiveness to Colorado tourists.
Colorado has a large and complex tourism indus-
try with significant seasonal fluctuations. There are
very little reliable data on Colorado tourism activi-
ty, particularly since the demise of the Colorado
Tourism Board. In past studies, BBC Research and
Consulting has estimated the total number of out-
of-state, discretionary fourists at about 7.0 million
individuals per year. Approximately 60 percent of
these visitors pass through the Denver metropoli-
tan area on their way to mountain resorts and
other destinations. Research by the Denver
Convention and Visitors Bureau indicates that
Denver’s local tourist market (visitors with Denver
as a destination) is comprised principally of per-
sons visiting friends and relatives and those per-
sons visiting Denver for multiple purposes, such as
shopping, medical care, or specific events.

Although Colorado enjoys a sizable tourism
industry, and a market predisposed to nature and
wildlife attractions, the Refuge still faces difficult
challenges in penetrating this market. Most of the
Colorado tourism market passes through Denver
on its way to the more dramatic natural attrac-
tions of the Rocky Mountains. Enticing visitors to



stop at what is largely a plains exhibit, while in
sight of the mountains, will be difficult.

Denver also has a well used and strongly sup-
ported system of arts and cultural attractions.
Attendance at the Denver Natural History Museum
and the Denver Zoo, approximately 1.8 and 1.5
million per year respectivel, provides some indi-
cation of the area’s ability fo support wildlife or
nature-related exhibits and attractions. Currently
the Refuge ranks third behind Rocky Mountain
National Park and the Denver Zoo as a destina-
tion for wildlife viewing. It should be noted that
museum attendance figures can be skewed by one
time major attractions, such as the King Tut exhibit
or similar promotions. Multiple use by members is
also a factor that adds uncertainty fo attendance
figures.

Current Public Use on and near the Refuge

Outdoor activities and the use of natural areas
for recreation are important aspects of the quality
of life that the Denver metropolitan area offers.
Public use programs at the Refuge give the public
the chance to learn about its history, wildlife, and
cleanup activities. These programs include wildlife
tours, environmental education, presentations,
special events, the Eagle Watch, interpretive activ-
ities, nature walks, and fishing and scout pro-
grams. Public participation programs occur on
and off the Refuge. In 1994, nearly 49,000 peo-
ple participated in these programs. A large por-
tion of the public participation programs is devot-
ed to programs involving school children. In
1994, almost 15,000 students participated in
environmental education programs on the Refuge.

An average of 4,075 visitors came fo the
Refuge each month in 1994. About 1,425 of
these visitors participated in environmental educa-
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tion. Many of these participants were students and
teachers. Another 1,140 visitors participated in
wildlife tours and eagle watching. Visitors also
participated in interpretive programs and nature
walks, presentations, scout programs, and special
events,

Current recreational activities on the Refuge
include bird watching, eagle watching, and fish-
ing. Annually, 700 permits are issued for catch-
and-release fishing. From 1990 to 1994, partici-
pation in environmental education programs,
interpretive programs, and nature walks increased
significantly. Other programs that gained popular-
ity included fishing and presentations.

Currently, there are eight full-time positions
associated with public use of the Refuge. These
positions are funded by the Army. As the Service
assumes full responsibility for the management
and operations of the Refuge, it will be required
to fund all staffing. Volunteers contribute to the
staff requirements necessary to offer current pubiic
participation programs. In 1994, volunteers con-
tributed the equivalent of more than three full-time
positions. The Rocky Mountain Arsenal Wildlife
Society was established in 1995 to assist the
Refuge by supplying volunteers and other
resources.

The Emerald Strands Plan (Adams County, et.
al. 1990) is a cooperative park, open space, and
trail Plan for the area surrounding the new Denver
International Airport. The plan focuses on future
development in order to provide links with other
metropolitan-area trails and open spaces and cre-
ates a system allowing people to move about the
area on a series of trail loops designed for pedes-
trians, bicyclists, and equestrians.

Open space corridors and trails are recom-
mended throughout the areq, in response fo all
stream corridors, which have been identified as
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open space. However, not all stream corridors will
have trails. Off-street trails have been recom-
mended to provide a link with the Rocky Mountain
Arsenal National Wildlife Refuge. Three areas of
focus proposed to provide connection with the
Arsenal are the Highline Canal and Lateral, First
Creek, Second Creek, and a corridor in relation
to the proposed E-470.

In addition, Commerce City has studied open
space trail connections and has identified several
on-street connections to an off-street trail, running
parallel to Quebec, adjacent to the Refuge.

In Montbello, perimeter streets now have sepa-
rated bike paths: Peoria Street, Chambers Road,
and 56th Avenue. Montbello has explored devel-
oping an on-street bikeway system within the

Montbello neighborhood to connect residential
small areas, schools, parks, recreation facilities,
and off-street bicycle trails. In Green Valley, bike
paths are not yet developed. The Highline Canal
and First Creek open space are proposed loca-
tions for a new off-street bike trails.

Transportation

The main freeways that provide significant
regional connections for the Refuge are I-70,
I-270, the proposed E-470, and Pefia Boulevard.
Proposed development on these roads calls for an
increased number of lanes and thus increased
transportafion capacity.
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® |-70 is located south of the Refuge running
east-west through Stapleton. This freeway is an
important connector between the plains and the
mountains. It is an important regional transporta-
tion corridor to Denver International Airport and
is slated to increase in size from 6 lanes to 10-12
lanes of traffic. 1-270 connects US 85 and I-70
southwest of the Refuge. The freeway directs traf-
fic through Commerce City and is proposed fo
increase from 6 lanes to 10-12 lanes.

® E-470 is a proposed beltway running along
the eastern edge of the metropolitan area from the
infersection of I-25 and C-470 in the south to
approximately 1-25 and 120th Avenue in the
north. E-470 is a proposed 6 lane freeway that
would serve as a major north/south access road ‘
to and from the new airport, connecting I-25, I-
76, and I-70 with an interchange at Pefia
Boulevard.

e The construction of Pefia Boulevard between
I-70 and the new airport has greatly increased
traffic along the Refuge’s eastern boundary. An
interchange at 56th Avenue has a prominent
informational sign advertising the Refuge.

The roads immediately bordering the Refuge
are Quebec Street, 96th Avenue, 56th Avenue,
and Buckley Road. Each of these, except Buckley
Road, are principal arterials that make important
connections with Denver International Airport.

* Quebec Street borders the west boundary of
the Refuge. Quebec's proposed future develop-
ment will result in realignment to the east, an
increase from 4 lanes of traffic to 6 lanes, and
improved interchanges between |-70 and |-270.

* Bordering the northern boundary of the
Arsenal is 96th Avenue, which is to be extended
east of Buckley Road to an interchange at E-470.
The existing 96th west of Buckley will increase
from 2 to 4 lanes of traffic. |
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e 56th Avenue bordering the Refuge’s southern
boundary has recently been completed from Pefia
Boulevard to Quebec Street. Plans call for it even-
tually to be widened to 4 lanes.

* Buckley Road, on the eastern border of the
Refuge, is a gravel road that the Service proposes
closing from the Eagle Watch north to 96th
Avenue.

LANDSCAPE STRUCTURE AND ZONES

A landscape ecological view

If you look in the right direction when landing
or taking off from Denver International Airport,
you can get a fascinating aerial view of the
Refuge (Figure 1.22). Included in that vista are
many distinct patterns, some natural and some the
work of human hands. Most visible are the stands
of large trees, either in lines along First Creek, the
lakes, ditches, and canals or in other, more regu-
lar shapes where people have planted them. The
manufacturing plants, other buildings, ufilities,
and roads also make strong marks. Other patterns
are obvious on the surface of the ground, where
vegetation and soils have been disturbed for one
purpose or another.

Not only do these patterns reveal many stories
about past uses of the site, they also hint at eco-
logical function. Thickets of New Mexico locust
and other patches of vegetation, for example,
provide important habitat. The large cottonwoods
and other vegetation along First Creek provide
roosts for bald eagles and function as movement
corridors for some birds and small mammals.

Understanding the relationships between land-
scape forms, like patch and corridors, and eco-
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logical functioning helps plan more
effectively. For example, knowing that
deer or small mammals are using a
thicket or a lake edge for cover and
feeding means that roads or trails should
either be kept out or be very carefully
planned.

Regional patterns

Looking at these same landscape pat-
terns as they relate to the larger region,
it becomes clear that many of the pat-
terns extend well beyond the Refuge’s
boundaries (Map 1.9 Regional Flows).
First Creek and its considerable riparian
vegetation continue from upstream right
through the Refuge fence. Areas of grasses or
forbs extend off site fo the north.

Even with the Refuge’s extensive size, it is not
an island. It is tied into its region ecologically
and many other ways. One of the challenges of
planning and managing the Refuge is recognizing
and working with these regional connections and
relationships. It is a mistake to believe that Refuge
boundaries or even a fence separates the Refuge
from its environs. (Refuge biologists note that the
existing boundary fence stops few species other
than deer and people. All others either dig under
or fly over the fence.)

Zones

Early in the planning process a zone manage-
ment concept was identified for the Refuge. The
Refuge was divided into three planning and man-
agement zones based on a combination of current
habitat types, historical disturbance, likely levels of
public use, and antficipated cleanup activities
(Map 1.10 Planning Zones).

Figure 1.22 From the air, there are many fascinating patterns to read
on the surface of the Refuge.

The northern zone has the least trees and
shrubs and will see the majority of cleanup activi-
ties. Cleanup will alter the area considerably, but
will provide an opportunity to re-establish native
prairie vegetation that has long been displaced.

The southern zone has many lakes and ditches
and related vegetation. Little cleanup activity will
take place here. Because of its rich diversity of
habitat, wildlife viewing is particularly rewarding
in the southern zone. To be sustained, the south-
ern zone will need greater habitat and wildlife
management inputs because it is an artificial,
even a cultural, system.

The western zone is a product of economic and
political reality. It includes the southwestern corner
of the Refuge, adjacent lands that will be auc-
tioned off by the U.S. Government, and the north-
ern end of the former Stapleton International
Airport. Because this zone is in the general direc-
tion of the center of the metropolitan areq, it is a
logical gateway to the Refuge. Because these
lands are undergoing dramatic transitions in use,
the opportunity exists fo plan them together to
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achieve a coordinated result. This zone also is an
acknowledgement that the Service wants and
needs the participation and cooperation of the
larger community if the Refuge is to succeed.

Both the perimeter greenbelt (that will surround
the Refuge on the outside of the fence) and the
western zone have the potential for accommodat-
ing higher public use than other parts of the
Refuge because habitat is less sensitive in these
places. In addition, because of the cleanup work
and the distinct differences between the northern
and southern portions of the Refuge, potential
uses and user groups can be divided between
these northern and southern zones.

Visual Resources

The Refuge is located on the edge of a major
urban areq; with Commerce City to the immediate
west, the City of Denver to the south; Denver
International Airport and the future Gateway
development to the east; and to the north is agri-
cultural land. The most striking views are west-
ward fo the Front Range with the Denver skyline in
the foreground (Figure 1.23). The site has experi-
enced considerable changes during its conversion
from prairie to agriculture prior to the 1940s, and
subsequent fo that in its role as a military arsenal
and a site for the production of agricultural chem-
icals. As a Superfund cleanup site, it will experi-
ence further disruption over the next several
decades. The visual resources have been affected
by these past uses. Visual resources range from
fragments of undisturbed landforms and vegeta-
tion cover that have existed since presettlement
days, to the creation of storage lakes for irrigation
purposes, fo regraded areas, to cleanup landfills
and capped sites.
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The southern zone is the most culturally affected
landscape, with lakes, wetlands, canals, ditches
and detention basins providing water for woody
riparian vegetation, and old homestead sites with
remnant upland trees. Roads and tracks that ser-
viced this agricultural landscape remain, along
with utility poles, powerlines and railroad lines.
This is a highly modified landscape, with little
original native vegetation remaining. The overall
appearance is of a more intimate, partially treed
landscape amid grassland, with a lushness less
typical than would be expected in adjacent rural
areas.

The northern zone has been less obviously dis-
turbed by agriculture, although it was severely
affected as a result of weapons and agricultural
chemical manufacturing. This cleanup zone will be
most affected by future work. However, it retains
an open, prairie-like feel, interrupted by only the
occasional grouping of upland trees associated
with old homesteads, and by a line of riparian
vegetation along First Creek. Its gently undulating
nature with the higher ground to the east pre-
cludes long views eastward, except at high points,
and provides a panorama of the Front Range.

Figure 1.23 From the Refuge there are many opportunities

for dramatic views of the Denver skyline with

the Front Range as a backdrop.
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Some of the manmade structures, such as the
Army’s headquarters, homesteads, warehouses,
bunkers, the perimeter fence, the boundary
ground water containment system and some utili-
ties may remain (Figure 1.24). These add to the
visual diversity. In addition, many of the manmade
topographic features including, road and railroad
profiles, cleanup mounds, bunkers, ditches and
dikes, and a large number of miscellaneous
“gouges” and “lumps” in the landscape will
remain.

The dominant landmark from most points within
the Refuge is the Front Range. The Denver skyline
is silhouetted against that backdrop. A number of
silos and stacks in Commerce City are visible from
the Refuge. The blue Post Office Bulk Mail Facility
dominates the foreground in the southwest corner
of the Refuge. From Henderson Hill, it is possible
to see Denver International Airport and, from the
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Figure 1.24 Most of
the structures built on
the site, such as this
water fower, will be
removed either
because they are cont-
aminated or the earth
under them is.

southeast edge of the Refuge,

Pefia Boulevard leading to the airport. Both
Commerce City and the Montbello neighborhood
with their low rooflines are visible when close to
the Refuge perimeter.



2. VISION AND GOALS

s with all national wildlife refuges that are open to the public, the
Rocky Mountain Arsenal National Wildlife Refuge will welcome vis-
itors from every background and inferest. Special effort will be
made, however, fo aftract and engage those urban dwellers who might not
otherwise visit a wildlife refuge. The goal is to open up the world of nature
to persons—particularly those in the immediate neighborhoods of
Montbello, Commerce City, and North Aurora—who may have litle
opportunity fo experience nature. Another goal is to help nearby residents
feel a sense of ownership and pride for the Refuge.

Special attention will be paid to school children in the region, who
may have had little opportunity to understand or experience Colorado’s
plains environment and heritage. Other groups to be accommodated will
include civic organizations, wildlife advocacy groups, and photography
clubs (Figure 2.1).

Just as residents of the surrounding neighborhoods will be encour-
aged to visit and enjoy the Refuge, so will the Refuge staff increasingly
participate in the neighborhoods. The latter will be accomplished by tak-
ing programs into the neighborhoods and by staff participating in neigh-
borhood organizations and activities.
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GOALS AND OBJECTIVES

The process of developing goals and objectives
for the Refuge, as well as specifically for the
Comprehensive Management Plan as a whole, is
a step-down process that goes from the general to
the specific. The legislative framework (described
in the previous chapter) provides the broadest

Figure 2.1 The Refuge staff will make a special effort
to reach urban youth who might otherwise

not visit a wildlife refuge.

context for the Refuge. From this framework, six
goals were developed to help guide planning and
management of the Refuge (Table 2.1). Presented
below are supporting principles and objectives for
each of the six. Specific Refuge actions and facili-
ties should each be traceable through the various
levels of this step-down process. In this way every-
day activities can be kept consistent with the
Refuge’s broader mission.
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An essential part of this goal is that within the
27-square mile Refuge there are two major plan-
ning zones and a third less traditional planning
zone. To the north, the land is open grassland and
it is in this area that most of the major disturbance
related to environmental cleanup will occur. The
southern zone has human-created lakes and other
areas of introduced water sources and diverse
plant and animal species. Some of the objectives
in support of this goal relate to both northern and
southern zones, while others relate to one or the
other. The western zone is a much smaller area
and was specifically established to facilitate the
development of community partnerships.
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Principles for Goal 1

Management principles for the northern and

southern zones

* Continue inventories of habitat types and
plant and animal species present on the
Refuge.

* Preserve, enhance, and augment grasslands
for use by songbirds and other grassland-
related species.

* Conserve and enhance species listed as
threatened or endangered under the
Endangered Species Act, species that are
candidates for such listing and sensitive or
regionally declining species.

* Reintroduce and manage appropriate indige-
nous species.

* Manage First Creek as an important riparian
corridor and restore degraded portions.

* Fulfill international treaty obligations of the
United States for the conservation of fish,
wildlife, and their habitats.

* Phase the restoration of impacted/degraded
habitat and adjust restoration techniques as
necessary to achieve desired results.

* Evaluate and monitor the health of fish,
wildlife, the success of restoration and reme-
diation efforts, and the overall impact of
human activities on wildlife.

* |dentify and develop local sources of native
grass, shrub, and forb seed.

* Work with the U.S. Army and Shell Oil com-
pany (who are responsible for cleanup) to
ensure that the process of environmental
remediation achieves fish, wildlife, and habi-
tat restoration goals.

* Identify management units within each zone
and manage appropriately.
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Management principles for the northern zone

* Manage and restore the northern zone of the
Refuge as habitat for indigenous species.

* Promote the preservation and establishment of
native plants and animal species to encour-
age self-sustainable systems.

* Preserve, enhance, restore, and augment
prairie dog communities.

Management principles for the southern zone

* Manage and improve the southern zone of
the Refuge to maintain and enhance diverse
habitats for wildlife populations at appropri-
ate densities.

* Preserve, enhance, and augment wetlands for
use by waterfowl, fish, and shore birds. (Also
applies to First Creek in both zones.)

* Promote the preservation and establishment of
native plant species to maintain or enhance
habitat values for wildlife.

* Encourage sustainable systems where not in
conflict with maintaining existing diversity and
abundance of wildlife populations.

Principles for the western zone

* The western zone is the Refuge Gateway and
a place for considerable interaction with
adjacent communities.

* Environmentally, it is a place to demonstrate
how facilities can be sited and maintained in
ways that recognize ecological principles.

(OMPREHENSIVE MANAGEMENT PLAN

Objectives for Goal 1
Habitat Management (northern zone)

Covered/capped areas

The Service, U.S. Army, and Shell will revege-
tate capped/cleanup areas to establish a plant
community consisting of 70-100 percent grasses
and 0-30 percent forbs and shallow rooted
shrubs.

The species composition of the desired plant
community will vary with site-specific wildlife
management objectives and soil types. For exam-
ple, if the objective is to exclude most wildlife from
a site, such as a landfill, @ monoculture of crested
wheatgrass or a mixture of crested wheatgrass
and pubescent wheatgrass may be selected. On
the other hand, if only burrowing animals will be
excluded from an areq, forbs and shallow-rooted
shrubs, such as annual sunflower, blue flax,
fringed sage, four-wing saltbush, and rubber rab-
bitbrush, may be seeded as well to provide cover
and forage for other wildlife, such as songbirds
and deer.

Revegetation efforts will be initiated the first
growing season cover/caps are in place, and will
aim to establish the desired plant communities
within five years of planting. Additional mainte-
nance after five years may be necessary to control
the invasion of undesirable species. This project
will retard erosion, discourage use of these areas
by certain wildlife, and help to protect human and
wildlife health.

Habitat undisturbed by cleanup

The Service will reseed and establish a plant
community consisting of 70-90 percent native
grasses, 10-30 percent native forbs and shrubs,
and plant trees both in existing areas and in



appropriate riparian areas as identified on the
Refuge’s Restoration Priority Areas map to replace
trees lost due to age, disease, lightning, etc.
Specific areas may vary in composition mix
depending on site-specific soil fypes and manage-
ment objectives (e.g., shrubland restoration).

Native grasses typical of sand prairie communi-
ties will be seeded on coarser textured soil types
(loamy sand/sandy loam); species include blue
grama, western wheatgrass, sand dropseed, nee-
dle-and-thread, sand bluestem, Indian ricegrass,
prairie sandreed, and side-oats grama. Forbs and
semi-shrubs fypically found in sandy soils include
bush morning glory, blue flax, annual sunflower,
prickly poppy, evening primrose, and fringed
sage, but the actual percentage of these and other
species in the seed mix will also depend upon
availability and cost. Shrubs such as rubber rab-
bitbrush, four-wing saltbush, sand sagebrush, or
skunkbush sumac may be included in the seed mix
depending upon site-specific management objec-
tives.

Finer textured soils (loam/clay loam) would
support a short-grass prairie plant community;
blue grama, western wheatgrass, and buffalo
grass would be co-dominant grass species, while
forbs and shrubs would likely include annual sun-
flower, blue flax, rubber rabbitbrush, and four-
wing saltbush.

Restoration plans to date have expressed a
desire to establish plant communities within five
years of planting. Additional maintenance beyond
five years may be necessary fo control the inva-
sion of undesirable species.
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Habitat Management (southern zone)

Restoration/enhancement areas

The Service and the U.S. Army will restore
1,000-1,500 acres to native grasses, and main-
tain the remaining habitat in areas as identified
on the Service’s map of restoration priorities (Map
2.1). Soils in the southern zone generally are
coarse textured and would support a typical sand
prairie community. Desired native plant species
are the same as those described for loamy
sand/sandy loam soil types in the northern zone.

The remainder of existing habitat will continue
to be dominated by crested wheatgrass, annual
weeds, and cheatgrass. The restoration plan iden-
tifies the phasing of this project to establish
desired plant communities within five years of
planting. An additional five years of maintenance
may be necessary to control the invasion of unde-
sirable species. This project will restore habitat
values lost through cleanup and improve habitat
values of weedy areas.

Undisturbed habitat

The Service will maintain 5000 acres of the
existing vegetative composition of 70-90 percent
grassland and 10-30 percent woody vegetation in
areas identified on the Service's Restoration
Priority Areas map. Grasslands will continue to be
dominated by prairie sandreed, western wheat-
grass, blue grama, and buffalo grass with a 10-
20 percent complement of native forbs. Woody
vegetation will continue to be dominated by cot-
tonwoods, New Mexico locust, white poplar,
sumac, and Chinese elm. This maintenance pro-
gram is on-going and will sustain current habitat
values for existing wildlife species through the 15-
year planning horizon

CHAFTER 2. VISION AND GOALS



W First Priority-Seeding 1505.93 Acres R HABITAT RESTORATION

M First Priority-Shrubs Only 211.64 Acres
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W Fourth Priority 5313.02 Acres (Map 2.1)

W Potential Vegetation 559.88 Acres
Maintenance Sites

[ ] Unclassified 1216.38 Acres

" Remediation Zone 1599.63 Acres

Interseeding Only 218.76 Acres

Source:

Morrison Knudsen Corp n, classification boundaries determined by US. Fish & Wildlife Service. Updated November 1995.




First Creek Restoration

The Service will restore and improve First Creek
(approximately 1000 acres) according to the First
Creek restoration plan, including: restore appro-
priate portions of the old stream channel; install
drop structures to prevent further erosion;
enlarge/improve Bald Eagle Shallows, if required,
by the Urban Drainage and Flood Control District
Master Plan (when completed); restore and create
wetlands in the First Creek corridor; and restore
riparian vegetation and replace upland trees. This
task will be initiated within five years and com-
pleted within 15 years. It will reduce channel
headcutting and soil erosion; protect and replace
eagle roost trees; minimize downstream flooding;
improve water quality; improve riparian habitat
values and replace dead upland trees in the
northern zone with trees in riparian areas.

Identify and Develop Seed Sources for

Revegetation

The Service will develop an on-site seed collec-
tion program; establish a nursery for the propa-
gation of woody species and for seed cleaning
and storage; and develop off-site sources of local
provenance. This on-going program will develop
the use of local genotypes for revegetation pro-
jects and reduce the cost of seed acquisitions.

Manage Prairie Dog Communities

The Service will strive to maintain 3,500 to
5,000 acres of prairie dog colonies to provide
and sustain an important year-round regional
prey base and habitat for raptors and other
wildlife species. Management of these colonies
will include: efforts to control plague and mini-
mize public health risks; control prairie dog use of
capped areas and landfills; maintain isolated
colonies in selected areas to serve as population
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reservoirs in the event of plague episodes; control
the introduction/colonization of prairie dogs into
selected habitat restoration areas to allow revege-
tation establishment; and relocate prairie dogs in
appropriate areas by trapping.

Deer Management

The Service’s deer management program will
contain deer herds within the Refuge boundary
through the maintenance of the perimeter fence to
minimize deer/vehicle collisions and determine
the ultimate carrying capacity of white-tailed and
mule deer on the Refuge. The Service will use a
variety of management fechniques to control num-
bers including culling/hunting and contraception.
Additionally, the Service will determine strategies
to maintain a healthy deer population. These
efforts are necessary because deer populations
have the potential for rapid growth, and large
deer populations can have severe impacts on
other animal communities which depend on
healthy vegetation for food and cover.

Maintain and Enhance Aquatic Communities -

Lakes and Wetlands

The Service, U.S. Army, and Shell Oil
Company will continue to maintain the existing
lakes and wetlands and/or create new wetlands
resulting from cleanup borrow pits. The Service,
Army, Denver Water Board, and the Urban
Drainage and Flood Control will cooperatively
create new/enlarged stormwater detention and
water quality ponds on First Creek at Bald Eagle
Shallows and along 56th Avenue within the next
15 years. These lakes and wetlands will provide
habitat for abundant and diverse terrestrial and
aquatic organisms, manage stormwater, and pro-
vide environmental education opportunities. The
detention basins will help to remove debris, sedi-
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ment, and contaminants from urban runoff where
it enters the Refuge.

Maintain Lakes and Wetlands Water Levels

The Service, Army, and Shell will maintain
existing lake and wetland water levels.
Maintaining lake levels will help to stabilize conta-
minant plumes and reduce stream channel/habitat
degradation on the Refuge by controlling floods,
and benefit Refuge fishery resources.

Reintroduction of Bison

Pending approval within the Service, the
Service may introduce a herd of 10 to 100 bison
in the northern zone within 5 years after cleanup
completion. At one time bison were present in the
ecosystem, and this species provides a necessary
grazing/trampling component in sustaining a
short-grass prairie. Additionally, bison would be a
maijor attraction in the urban setting of Denver
and would facilitate educating visitors/students in
plains ecology and ecosystem management.

Reintroduction of Pronghorn Antelope

The Service may reintroduce a herd of 15 to 30
pronghorn antelope which would roam Refuge-
wide, within 5 years after cleanup completion.
Pronghorn antelope were also an historic compo-
nent of the grassland ecosystem. Reintroduction of
this species would increase wildlife diversity, facili-
tate educating visitors/students in plains ecolo-
gy/ecosystem management and provide a major
attraction in this urban sefting.

Reintroduction of Greater Prairie

Chickens

The Service may reintroduce a self-sustaining
population of prairie chickens within 5 years after
cleanup completion. Leks (grounds for breeding

(OMPREHENSIVE MANAGEMENT PLAN

courtship) would be artificially developed and
enhanced where necessary. The prairie chickens
would increase wildlife diversity on the Refuge
and would facilitate educating visitors in plains
ecology/ecosystem management.

Reintroduction of Plains Sharp-tailed Grouse

The Service may reintroduce a self-sustaining
population of sharp-tailed grouse within 5 years
after cleanup completion. Leks would be artificial-
ly developed and enhanced where necessary. The
sharp-tailed grouse would increase wildlife diver-
sity and would facilitate educating people in
plains ecology/ecosystem management.

GOAL 2

Principles for Goal 2
» Communicate with and engage communities,
neighborhoods, and constituencies in the
development and implementation of the



Refuge Comprehensive Management Plan.

* Explore and develop creative partnership
opportunities to fund joint facilities and pro-
grams and diversify funding sources.

* As part of an ecosystem management
approach, develop cooperative agreements
with adjacent property owners to manage
landscape connections.

® Maintain the boundary fence, but soften its
visual impact on adjacent neighborhoods and
communities and provide public visual access
from overlooks and the perimeter trail.

* Target adjacent communities to participate in
Refuge activities and programs so that they
develop a sense of ownership, stewardship,
and volunteerism which ultimately will help
support the Refuge.

* Work with federal, state, and local govern-
ments and private interests to protect and
enhance the Refuge watershed.

* Inform the public that proposed public uses
and activities will occur in areas which pose
no human health risks.

Objectives for Goal 2

Cooperative Agreements and Joint Ventures

The Service will develop cooperative agree-
ments/joint ventures with federal, state, and local
officials (particularly Commerce City and the City
and County of Denver), educational institutions,
and civic and business leaders to develop the
western zone and perimeter trail and to build con-
stituencies to help raise funds for Refuge support.
This effort will begin now and extend beyond

cleanup.
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Volunteerism and the Rocky Mountain Arsenal

Wildlife Society

The Service will increase levels of volunteerism
proportionate to increased levels of public atten-
dance and will work to support the Rocky
Mountain Arsenal National Wildlife Society,
which is charged with building constituencies for
the Refuge and to communicate the benefits of an
urban refuge to the community. These efforts will
support the Refuge’s public use staff and help
engender a sense of ownership of the Refuge.

Buffer Zone and Landscape Connections

The Service will coordinate planning efforts
with Commerce City, Stapleton Redevelopment,
Denver International Airport, State Trails Program,
Colorado Division of Wildlife, Colorado
Department of Natural Resources, Urban
Drainage and Flood Control District, Barr Lake
State Park, Denver Regional Council of
Governments (DRCOG),City and County of
Denver, Adams County, and adjacent landowners
fo manage and promote landscape connections,
stormwater management, transportation connec-
tions and adjacent development during and
beyond cleanup. These actions will help to create
a buffer zone between the Refuge boundary and
surrounding development, and create connections
between the Refuge and other wildlife habitats.

These are in recognition that the Refuge needs
to be managed as part of a larger ecosystem that
extends beyond its boundaries and fo minimize
negative impacts of adjacent development on the
Refuge. The creation of such synergistic partner-
ships will be essential in achieving the Refuge
goals.
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Perimeter Trail

The Service, in cooperation with other jurisdic-
tions and partners, will develop portions of a
perimeter trail and water quality detention area
along 56th Avenue by the year 2000, the remain-
der of which will be completed within 5 years
after cleanup. The Service will work with other
jurisdictions to raise funds and submit for grant
money from the Great Outdoors Colorado Fund,
ISTEA (Intermodal Surface Transportation
Efficiency Act); and private interests.

The perimeter trail and the strip of land it sits
within will aid in buffering the impacts between
the Refuge boundary and surrounding develop-
ment, thus minimizing the negative impacts of
adjacent land uses on the Refuge, while promot-
ing wildlife oriented recreation activities through
connections with regional greenways.

Public Safety

The Service will continue to demonstrate the
safety of public activities through exhibits, fact
sheets, outreach, and educational activities. It will
develop a Station Health and Safety plan which
specifically addresses the needs of visitors.

(OMPREHENSIVE MANAGEMENT PLAN
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GOAL 3

~ reach programs for urban communities to
mately results in fostering an environmental

Principles for Goal 3

Environmental education and interpretation
principles
* Create on- and off-site programs and facilities
that:
~ build new constituencies for wildlife and
habitat conservation,
~ foster an informed citizenry,
- communicate urban wildlife and habitat
issues, and
— explain the evolution of the Refuge’s land-
scape and its cultural and natural history.
* Target urban dwellers as participants and visi-
tors, especially those who might not otherwise
visit a refuge.
* Provide visitors with ideas that they can apply
to their own lives which result in environmen-



tally responsible behavior.

* |dentify audiences and establish programs
specific to the needs of these audiences.

* Use the Arsenal’s history, site cleanup, and
habitat restoration of the Refuge for environ-
mental education and interpretation opportu-
nities.

* Ensure the compatibility of educational/inter-
prefive activities with the Refuge’s purposes,
funding, and other legal mandates.

Environmental Education Principles:

* Communicate with other regional and state
environmental educators and combine
resources where possible.

® Use the Refuge to demonstrate how human
influences have resulted in a diversity of habi-
tats, which in turn resulted in a diversity of
wildlife.

* Promote instructor-led field trips and provide
related instructor training.

* Develop partnerships with local school and
youth groups.

Interpretation principles:

* Develop and promote self-guided interpretive
activities.

* Interpretive programs and displays should
convey the story of natural and managed
ecosystems and the cultural and historical
evolution of the Refuge and its surroundings.

Objectives for Goal 3

Community Relations Plan
The Service will develop a community relations
plan, updated every 5 years, outlining how the
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Service can best use its current financial resources
and staff to improve communications with neigh-
boring communities, identify potential partner-
ships, and build a framework for future communi-
ty activities at the Refuge. These efforts are need-
ed for the Service to build a strong image within
the community as a leader in environmental stew-

ardship.

Business Outreach Plan

The Service will develop a business outreach
plan within 5 years to position the Refuge as an
asset to Denver’s cultural and economic climate.
The business community is viewed as an influential
audience and can play a key role in making the
Refuge successful.

Public Needs Assessment

The Service will conduct a public needs assess-
ment annually to determine the types of activities
and programs current and future visitors would be
interested in, and assess the quality of existing
programs. This assessment will ensure that pro-
grams and their messages are modified to meet

public needs.

Special Events

The Service will develop partnerships with other
institutions and organizations to provide a mini-
mum of 12 special events per year. These will pro-
vide opportunities for public participation in
Refuge activities.

Public Outreach

The Service will develop a full range of profes-
sional quality but cost effective publications/collat-
eral materials, and a variety of outreach tools in
order to generate interest in the Refuge, interpret
various aspects of the Refuge and provide an
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events calendar. The success of these efforts will
be reviewed annually.

Public Use Programs

The Service will develop public use programs
which enable people to understand the Refuge’s

diverse history and the current wildlife and habitat

management philosophy. The emphasis of public
use will be geared toward environmental educa-
tion.

The Service will develop formal environmental
education programs for schools which will be
curriculum-based; organized by appropriate
grade level; involve teachers in curriculum devel-
opment and piloting; relevant to Colorado State
Content Standards; coordinated with and
designed to complement other State-wide environ-
mental education programs; correlated with
Refuge management goals; provide opportunities
for hands-on student involvemeni; result in mea-
surable outcomes; include pre-and post activities,
and/or multiple contacts between learner and
instructor; designed to be led by teachers, volun-
teers, youth group leaders, and Refuge staff;
enhanced by teacher assistance through training
workshops and in-service programs; and accom-
modate the needs of various school/youth groups
and their leaders.

The success of these programs will be reviewed

annually with outside educators providing feed-
back.

COMPREHENSIVE MANAGEMENT PLAN
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GOAL 4

Principles for Goal 4

* Ensure the compoatibility of all wildlife-oriented
recreational activities with the Refuge’s pur-
pose, funding, and other legal mandates.

* Provide opportunities for the public to engage
in wildlife-oriented activities, such as fishing,
photography, and bird watching.

e Enter into partnerships with other institutions
to enhance wildlife-oriented recreational
opportunities offered to the public, particular-
ly the perimeter trail and the western zone.

e Establish trails and observation points for
wildlife watching opportunities.

Obijectives for Goal 4

The Service will work with adjacent jurisdictions
to develop the perimeter trail as part of a regional
trail system within 5 years of completion of
cleanup; provide a seasonal-use bike trail along
the southern tram route after completion of
cleanup; manage the fishing program to maxi-



mize fishing opportunities for not more than 700
people per year; and develop partnerships with
other institutions and organizations to provide
wildlife-oriented recreation program(s) on an
annual basis.

GOAL 5

Principles for Goal 5
* Wildlife and habitat research should be
focused on species currently or historically
found on the Refuge or within proximity to the
Refuge.
* Research should contribute to the science of
prairie restoration and management.
* Research should examine urban
wildlife/human interactions research.
* Biomonitoring of contaminated sites or areas
adjacent to contaminated area should contin-
ve to be a primary emphasis of research.
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Obijectives for Goal 5

Wildlife-oriented Research

The Service will continue biomonitoring pro-
grams; complete deer population control studies;
encourage research with other institutions that is
compatible with Refuge goals; use volunteers for
data gathering; and maintain relationships with
universities, museums, Colorado Division of
Wildlife and other state and federal agencies. All
research activities will fulfill the requirements of
the Refuge Act and provide data necessary for
proper management of Refuge habitat and
wildlife. The research studies will be reviewed
annually with outside representatives to evaluate
the effectiveness of Refuge research.

Historical and Archaeological Research

Instigate immediately an artifact protection pro-
gram in coordination with the National Park
Service. Using remaining artifacts and other inter-
prefive media fo incorporate history and archeol-
ogy into the Refuge’s interpretive and environmen-
tal education programs within the next five years.
In cooperation with outside researchers, incorpo-
rate archeological digs into environmental educa-
tion programs.
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Principles for Goal 6
* Develop diversified funding sources.
e Establish a priority system to implement
Refuge objectives.
* Cluster facilities to minimize the overall impact

of development, and restrict these to a small
portion of the Refuge. Reuse existing facilities
where practicable.

Obsjectives for Goal 6

The Service will raise monies through the for-
mation of partnerships with local governments,
corporations, institutions and many other entities;
through the formation of a foundation by 2001;
and by the establishment of an entry/user fee for
the fram route. These efforts will enable the
Refuge to become more independent of federal
budget constraints; will allow for private funding
of off-Refuge facilities’ construction and mainte-
nance; and will provide subsidies for environmen-
tal education programs.

(OMPREHENSIVE MANAGEMENT PLAN

58

PUBLIC USE PLAN

The public’s future use of the Refuge has been
given careful consideration. Public use is mandat-
ed by the Act of Congress that created the Refuge,
but also mandated is the protection of the Refuge's
resources. In order to understand the implications
of public use and to plan for it, a separate Public
Use Plan (1996) was created. The major points of
that plan are presented here.

The following are the general groups of likely
Refuge visitors.

* Urban youth: Refuge staff have made a spe-
cial commitment, because of the urban loca-
tion of the Refuge, to engage and educate
those youth and other urban dwellers who
may not otherwise ever visit a Refuge.

* First time/short term (visitor): These visitors
have never been to the Refuge before, may
stay a short time, and may never return. On
average, they are more likely to go to the visi-
tor center and perhaps ride on the tram, but
their (one to two hour) visit may be all they
are interested in.

* Tourists (visitor): Denver residents welcome
entertainment opportunities for their visiting
friends and relatives who have to be taken
some place. (See Figure 2.2.) Hosts want the
visitor fo think highly of Denver and enjoy
themselves. The host becomes a repeat user
by bringing visitors. Some visitors who have
lay-overs at Denver International Airport may
visit the Refuge, and an exhibit booth at
Denver International Airport would encourage
these visits. The sign along Pefia Boulevard
will be an excellent advertisement for the
Refuge, for both visitors and residents.

* School programs developed for each environ-
mental education area on-site will target



([ Yo e

Figure 2.2 Visitors have an opportunity to observe and photo-
graph wildlife

specific grade levels (i.e., wetlands (grades 3-
é), Lakes (K-2), Rattlesnake Hill (7-12). This
will provide opportunities for repeat visits.

® School children (may be visitor or user):
Individual students may or may not become
repeat visitors, but the schools/teachers readi-
ly do. Because environmental education
objectives will be specific to each grade level,
a teacher at that level is likely to bring a class
each year. School children in neighboring
schools likely have more extensive involve-
ment through partnerships (12 or more visits
annually). (See Figure 2.3.)

on which wildlife is dependent
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* Long term (user): These visitors have returned
to the Refuge and, on average, will partici-
pate in activities about three to four times a
year. Increasing their involvement at the
Refuge is easier than other groups because
they already relate to the Refuge. These are
likely candidates for Wildlife Society member-
ship. Members of environmental/ conserva-
tion organizations, like Denver Audubon
Society, are likely candidates to become long-
term users.

e Perimeter greenbelt users (visitors): These are
primarily recreationists along the trails and
nature observers at the overlooks and viewing
areas. The latter are more likely to become
users than the former.

Uses and Visitation

The public use program is designed to accom-
modate a broad range of compatible uses and is
best explained in terms of the zone concept. The
zone concept was developed to create manage-
ment zones for both habitat/wildlife and public
use. The zones include a number of common
activities, but where certain public uses are con-
sidered incompatible with habitat and wildlife
requirements, uses will be restricted.

The likely users of the Refuge are shown in
Table 2.2.

Based on visitor levels at related facilities, both
in Denver and around the country, and based on
the perceived demand for the kinds of experiences
the Refuge will offer once cleanup is complete, vis-
itation is projected to be 20,000-150,000 visits,
including 40,000 environmental education partici-
pants. When the site is fully developed, the Refuge
programs will be able to handle 350,000 visitors,
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including 60,000 environmental education partici-
pants,

The actual numbers that are realized depend
on a very large, unknown factor: the extent of
development in the western zone. If substantial
partnerships develop in that zone that result in the
creation of “attractions,” the upper end of the esti-
mate could easily be reached.

Visitation for the Refuge proper (i.e., the south-
ern and northern zones) should be viewed in a
different way. Because the Refuge’s resources are
here, visitation should be carefully monitored to
avoid degrading these resources. It may be possi-
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ble to attract more visitors to these areas than is
desirable for the resources.

In order to meet the demand for environmental
education, seven environmental education staff
will be needed. This includes an environmental
education marketing staff member, three program
staff, an environmental education development
staff member, a volunteer coordincfor, and an
environmental education supervisor.

Storyline

As a means of ensuring that the messages
imparted to the public (through education and
interpretive programs, as well as all other commu-
nication) is focused and appropriate for the
Refuge, a storyline was developed that identifies
the specific themes and messages that will be
given at the Refuge. In addition, the kinds of
experiences visitors will likely have, the sites
where these messages are best given, and the
kinds of media fo be used are all presented.

There are five overarching themes that com-
prise the storyline. (See Table 2.3.)

Fundamental to all of these messages and
themes is that they are integral to Refuge manage-
ment. Thus, the story being communicated to the
public is firmly grounded in what is being done to
restore and care for the Refuge.

This also suggests that the places where sto-
ries are told (or educational activities carried out)
are resource-oriented and may be permanent or
temporary. The emphasis is on the dynamic nature
of the Refuge and biological systems in general,
and is in sharp contrast to conventional static
exhibits. Seasonal changes will influence the rele-
vance of the messages. The necessity and implica-
tions of resource management will be taught,
whether it be reclamation associated with cleanup
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Figure 2.4 Trails will allow
visitors fo experience the

LS :
~
;p"

Refuge at their own pace.

operations or plague control in prairie dog com- “Express Tram” and get on and off at any of
munities. Neither public use programs nor the designated stops,
resource management activities should operate in * Sign up for an interpretive program (that may
isolation since environmental education and inter- leave by tram, foot, or bicycle),
pretation programs must stress the relevance of * Walk around an interpretive trail just out the
the Refuge, its wildlife and habitat, to the visitor. door of the Center or hike a longer trail to

The five storyline messages, related sub- other locations on the Refuge, (See Figure
themes, visitor experiences, correlated manage- 2.4))
ment activities and other information is given in * Enroll in a class or lecture series that meets at
Appendix C. the Center,

* Use the library at the environmental education
Center,

Visitor Experiences * Visit the Eagle Repository and view its

The following are a series of sce- exhibits.
narios developed to describe the full

range of visitor experiences which
will be available at the Refuge.

Fishing

! * Visitor Learning Center: Visitors who
are enrolled in the catch and release
fishing program come to the Visitor
Center by public or private transporta-
tion and take the tram to and from the
fishing lakes. The fram could either be

First-Time Refuge Visitor

* First-time visitors arrive at the
Visitor Learning Center by public
or private transportation, enter

Figure 2.5 Universal access )
will be available to all

the building to discover a recep- Refuge activifies. the interprefive, guided tour or the
tion area that orients them both to “express” tram which just picks up and
the Center complex and to the drops off people along the tram route.
Refuge. They discover they have many choic- The tram has an outside rack for holding fish-
es fo consider. They can: ing equipment (much as ski trams hold skis).
* Spend time reviewing exhibits in the Center or * Private buses/vans: For a few special pro-
watch a film about the Refuge, grams, such as for disabled adults and chil-
* Buy tickets for an interpretative tram ride dren, there may be direct access fo the lakes,
through a large part of the Refuge, instead of fram use. (See Figure 2.5.)

* Buy a ticket for the universally accessible,

(OMPREHENSIVE MANAGEMENT PLAN 61



Figure 2.6 Along the Refuge trails, visitors can observe

and photograph nature.

Nature/History Observation/Photography

(self-directed)

* Visitor Learning Center: Visitors come to the
Visitor Learning Center by public or private
transportation, board the tram and get off at
any stop, where they may follow the frails

and observe and photograph nature (Figure
2.6).

Eagle Watch (Winter)

* Visitor Learning Center: Visitors arrive at the
Visitor Learning Center by either bus or pri-
vate transportation, and take the tram tour.
This could either be
the interpretive, guid-
ed tour, or the
“express” tram which
just acts to pick up
and drop off people
along the tram route.
There would be less
formal opportunities
for interpretation of
sights on the express
tram. This route

Figure 2.8 Spontaneous wildlife viewing will be

possible along the trails.
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remains within the Refuge fence and stops at
the Eagle Watch as part of the tour.

* Tram Ride: On the way to the Eagle Watch,

the lakes, wetlands, drainage and irrigation
ditches, and First Creek are passed. On the
guided tour, these habitats would be
described as being important roosting sites
for bald eagles and nesting sites for other
birds. (See Figure 2.7.)

* Arrival by Private Vehicle: When the Eagle

Waitch viewing area is open, private groups

Figure 2.7 Some of the
best wildlife viewing is
available from the tram

— a mobile “blind.”

could arrive directly by private vehicles via

Buckley Road.

Current Eagle Watch Programs: On arriving

and having been oriented, people would

engage in current Eagle Watch interpretive

and environmental education programs.

A loop trail close to the Eagle Watch would

interpret the prairie dog ecosystem of which
=" Bald Eagles are a part.

‘_a""'__:,i (See Figure 2.8.)

Environmental Education
* Field Programs:
Children arrive by bus at
the Visitor Learning
Center. After receiving an
orientation by staff and
viewing exhibits, the chil-
dren are taken by tram to
one of the satellite envi-
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ronmental education/interpretive areas with
an introductory interpretive talk given on the
way. Depending on the site, equipment may
or may not be located at the environmental
education/interpretive area. Several of these
areas which are part of the same
theme (e.g., water resources —
irrigation, wastewater treatment i
and wetlands) would be intercon-
nected with frails for an integrat-
ed environmental education
experience. (See Figure 2.9.) A
tram ride back to the Visitor
Learning Center could culminate
in work in the Environmental
Education Center for more

detailed examination of what

Figure 2.9 Environmental

elder hostel program.

¢ Indoor Experience: In addition to using the

area adjacent to the Visitor Learning Center

as an extension of outdoor programs, particu-

larly in inclement weather, indoor exhibits and
: lab programs could be used for

s environmental education.

® To reduce the need for Service

personnel fo be with each school

¢ group, fraining courses for educa-

tors (recertification credit) would

allow teachers to structure and run

their own visits.

. Special Events
* At the Eagle Waitch: In some
instances there would be special

was studied at the environmental  education requires hands-on field work. eagle watch days. Although it is

education/interpretive area(s).

Schools can enroll their children in a regularly
meeting educational program (including ones
that pair them with scientists).

* Volunteer Programs: As part of the environ-
mental education program there would be
opportunities for environmental education
through volunteer activities. Monitoring
wildlife, seed collecting, seeding, tree and
shrub planting, and trash collecting could all
become opportunities for combining field
activities with environmental education. These
groups would arrive at the Visitor Learning
Center, be oriented and then be taken to
wherever on the Refuge the activity is to take
place. Environmental education lessons are
learned as part of the process, and then fur-
ther developed back at the environmental
education center. (See Figure 2.10.)

® Adult environmental education Programs:
These could include teacher training and an

(OMPREHENSIVE MANAGEMENT PLAN

preferable to have people arrive at
the Visitor Learning Center, there may be a
need to have people have the option to drive
directly out to the Eagle Watch via Buckley
Road. Refer to the Eagle Watch scenario for
the rest of the visitor’s experience.

* At the Visitor Learning Center (See Figure

2.11): People would arrive by private vehicle,

Figure 2.10 Student groups can participate in Refuge
management, learning through action.



Parking/Overlook

public transport, or in the case of well attend-
ed events where the paved parking lot and
overflow parking area are inadequate, an
off-site parking area, such as Stapleton would
be used with shuttle buses taking people to
the Visitor Learning Center. People could
either pass through the Visitor Learning
Center straight to the special event area or
choose to look at the exhibits first. The out-
door events area and amphitheater would be
within walking distance of the Visitor Learning
Center. This would be the main gathering
area for special events. In certain circum-
stances it would be necessary to shuttle peo-
ple out to an area, such as the lakes or Eagle
Watch, if it were fo be the focus of the special
event. People would also have the opportunity
to get involved with other normal Refuge
activities — tours, hiking, interpretive trails efc.

Perimeter Recreation

* Overlook Areas: There are anticipated fo be
two perimeter overlook parking areas accessi-
ble from outside the Refuge. One would be
along 56th Avenue near Havana Pond, and
another one located along 96th Avenue near
Henderson Hill. The overlooks would include
limited parking areas which would occur on
Refuge property, outside the perimeter fence,
and would be interpretive in nature, and act
as trail heads for the perimeter trail and for
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Figure 2.12 Perimeter
overlook and interpre-

tive area

regional trails which access the perimeter
trail. In addition, there would be one viewing
area from the trail along 56th Ave. There
would be no parking areas associated with
this viewing area, and access would be from
the trail. This site would be used to interpret
the importance of water quality and the role
of wetlands. All the overlooks and viewing
areas would be located on the Refuge but
outside the perimeter fence.

® The regional trail system would access the
perimeter trail at First and Second Creek, the
Highline Canal, Stapleton, and at various
points from the Montbello and Commerce City
neighborhoods. Uses of the perimeter trail
would include cycling, jogging, walking,
rollerblading, and associated wildlife watch-
ing. This would require that the trails be
capable of handling both foot traffic and
wheeled traffic. Seating areas would occur at
interpretive stops and overlook areas. (See
Figure 2.12.)

Bicyclists - On Refuge

* Arrival: Bicyclists would arrive, either along
regional trails, from the local neighborhoods,
or by public or private transport. All access
would occur at the Visitor Learning Center.

* Self-Guided Biking: This would be confined
to the tram route along a designated lane on
the side of the road. Cyclists would only be
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allowed on paved roads, and signage at trail
heads would emphasize this. This use would
likely be seasonal in nature.

* Guided Biking Tours: These would occur at
specific times during the day and would be
confined to the tram route along a designated

lane on the side of the road. (See Figure
2.13))

LANDSCAPE AND BUILDING PHILOSOPHY:
SUSTAINABILITY

During public meetings concern was
expressed that new development at the Refuge be
carried out in a sustainable way. Specifically, it
was mentioned that because of the severe chemi-
cal contamination at the Arsendal, the Refuge
should be managed, to the degree possible, free
of chemicals. As the Refuge's storyline evolved, a
management approach that emphasizes sustain-
ability became all the more appropriate.

Sustainability is not an easy concept fo define,
let alone implement. For discussion purposes here,
landscape and building sustainability are dis-
cussed separately.

Parking Lot
Figure 2,11 The Visitor
Learning Center and
the Refuge’s Gateway
. (l) S
will have much S

to offer visitors. il
)
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Figure 2.13 Bicycling on the Refuge will be possible

on the Southern tram route

Defining landscape sustainability
The characteristics of a sustainable landscape

have been defined by Robert Thayer (1994) as:

* Use primarily renewable, horizontal energy
at rates which can be regenerated without
ecological destabilization.

® Maximize the recycling of resources, nutri-
ents, and by-products and produce minimum
“waste,” or conversion of materials to non-
usable locations or forms.

® Maintain local structure and function, and
not reduce the diversity or stability of the sur-
rounding ecosystem.

* Preserve and serve local human (and
wildlife) communities rather than change or
destroy them.

[ Visitor Learning Center




* Incorporate technologies that support these
goals. In the sustainable landscape, technolo-
gy is secondary and subservient, not primary
and dominating.

These characteristics should be evidenced in the
ways that the Refuge’s landscape is developed
and managed.

The regional landscape types should be
expressed visually, physically and dynamically.
This means, for example, that where shortgrass
prairie is the dominant vegetation type, trees
should be confined to riparian areas, and an
open landscape should predominate. The prairie
should be sustained through grazing, and, if pos-
sible, fire.

Landscape type is affected by aspect, topogra-
phy, soils, drainage, climate, habitat manage-
ment, and human intervention.

* Revegetation planning has identified a num-
ber of different plant communities, and combining
these community types with soil and drainage
characteristics has resulted in identifiable seed
and plant mixes for different areas. The Refuge
should aim to become self-sufficient in seed and
plant materials so that they are of a local prove-
nance and acclimated to local conditions. Aspect,
topography and microclimate will, over time,
influence the development of the restored land-
scapes. The aim is to restore the Refuge to as

close to a self-sustaining state as possible, with the

Qutside Exhibit Area

associated benefits of creating plant and habitat
diversity, and visual appropriateness. The follow-
ing have been identified as distinct native plant
communities on the Refuge:

* Shortgrass prairie

* Sandhills prairie

* Riparian vegetation

* Wetland vegetation

¢ Cobble soil vegetation

e Shrublands and succulents

The revegetation plan, in combination with the
zone management plan, will combine natural fac-
tors with human historical artifacts and influences
to produce a landscape which is diverse, provides
rich habitat, recognizes natural systems and yet
preserves memories of people’s historical affects
on the land. Thus, within one area, which overall
may be managed as shortgrass prairie may also
be overlaid artificial riparian and wetland sys-
tems, a capped contamination mound and upland
trees associated with old homesteads. The short-
grass prairie should require litle human interven-
tion, yet all of the latter features will require man-
agement to retain them.

The larger context beyond the Refuge boundary
should be recognized. Buffer areas will be
increasingly important in order to retain visual
and physical continuity with surrounding areas.
The prairie relies upon large open vistas as part

Tram to Reﬁ.fge
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of its identity. Habitat should not end at artificial * Implement erosion control plans.

political boundaries. Employ construction and design techniques
which result in minimum impact on the land, and
maximize benefits:

Vegetation Management * Design only surface drainage systems;

Where native plant communities exist or ® Harvest runoff from impermeable surfaces

become established, management to avoid erosion and irrigate vege-

should aim to mimic natural systems tation, or create special habitats;

as closely as possible. In the prairie * Allow runoff from buildings

landscape this means grazing and and parking areas to disperse and

fire. During establishment of restored infiltrate in accepted ways to deal

areas, mowing and herbicides may with non-point source pollution;

need to be employed. However, in 2 and

keeping with lessons learned from the  Figure 2.14 Restoration of the praiie  ® Design plantings to provide

o

history of the Arsenal, the use of will be a lengthy, slow process windbreaks, reduce heating and
potentially polluting management cooling buildings, and to harvest.
strategies should be avoided. (See Figure 2.14.) The following generalized criteria should be
Where plant communities have developed considered for each project at the Refuge. The
through human intervention, such as wetland miti- visual experience of the Refuge landscape and its
gation sites, new communities should be estab- wildlife and supporting facilities should include
lished only where most sustainable. New wetlands components of sufficient interest to invite people to
should be restricted to re-establishment of historic visit and return for further exploration several
ones, trees should be planted in riparian areas, times. Whenever possible, trails should provide
and the form that tree and shrub plantings take short, long, enclosed, and open views.
should be as natural as possible, and sensitive to Opportunities for viewing wildlife with minimum
landform, soil type, moisture, and aspect. disturbances should be utilized, taking advantage

of topography, vegetation, and other natural fea-
tures. The emphasis should be on design which

Human Intervention reflects stewardship of the land, including project
New construction and disturbance which results locations, structures, materials use, and respect for
in vegetation destruction, soil compaction, erosion historical (natural and artificial) artifacts.
and silt laden runoff should be minimized. Some Construction techniques should minimize distur-
of the techniques employed should include: bance of the land, and materials choice combined
* Restrict construction damage to delineated with maintenance practices should limit post-con-
areas; struction impacts. Both the natural and artificial
* Define construction roads, and confine to elements associated with the project can potential-
existing or proposed permanent roadways; ly be interpreted.

* Windrow stripped soil to preserve its bio-
logical health; and
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Cleanup

Environmental cleanup will affect large areas of
the Refuge. The result will be a loss of habitat and
topsoil in many areas, the creation of capped
mounds and landfills with engineered profiles
which will limit vegetation establishment, and arti-
ficial landforms.

In the long-term the aim should be to minimize
loss of habitat, integrate the landfills and capped
areas into the landscape, and retain physical
aspects of the cleanup areas which will serve as
interpretive prompts for visitors in the future. The
cleanup areas by their nature will never be able
to function as natural systems, and a conscious
attempt should be made to balance the need for
them fo serve the Refuge’s wildlife needs with their
role as reminder’s of the history of the place.

Introduced Materials in the Landscape

Roads, trails, signage, fencing, gates, and other
remote structures should be vernacular (i.e., com-
mon to this region) in form and use of materials.
The vernacular can include any aspects of the his-
torical past including the native Americans, settlers
and weapons and chemical production facilities.

Sustainable design concepts as described for
new buildings should also be used to guide
design of infroduced elements in the landscape.

NEW BUILDINGS PHILOSOHY

Defining Factors
Recognize the relationship between the building
and its site, including:

* The sun

69

* Prevailing winds
* Topography
» Contextual features - buildings and infra-
structure, if new buildings are located at the
Refuge perimeter.

Recognize the history of the Refuge through:
* Building form
* Building materials
* Building layout, and the relationships
between groups of buildings

Buildings should not only express a sense of
place and its history, but should function well and
be environmentally responsible. Buildings also
should provide examples of how, through express-
ing unseen phenomena, visitors can understand
human impacts on the landscape and how,
through good design, these impacts can be mini-
mized.

Sustainable design elements should be
explained to the visitor. Energy use can be inter-
preted. Habitat damage and creation as a result
of development should be defined and interpret-
ed. Artists can be used to reinterpret and present
what might otherwise not be interesting so that a
fresh understanding of these places can be gained
through the combination of the pragmatic with the

poetic.

Relationship Between Program Elements and
their Enclosure

Determine whether the building should have an
inward or an outward focus. Determine whether
there should be separation or connection between
building elements

CHAPTER 2. VISION AND GOALS



Sustainable Design Practices

Many clues can be taken from homestead siting
and design. Windbreaks provided shelter from
wind, snow and sun. Aspect could take advantage
of passive solar gain. Proximity to water provided
access for irrigation and domestic water needs.
Wastewater can be used, through its treatment, to
create wetlands and thus habitat.

(OMPREHENSIVE MANAGEMENT PLAN
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New buildings can also take advantage of
many of these natural amenities. Building materi-
als should be chosen with these criteria in mind:

* Low embodied energy

* Recycled and recyclable components

* Non-toxic components

* Local origin

* Energy efficient electrical/mechanical sys-
tems i.e., heating, lighting, plumbing

* Maintenance considerations



3. DEVELOPMENT PLAN

or most refuges, a development plan is created which indicates

where on the Refuge facilities are to be built and then

funds—mostly federal—are sought to implement that plan. In this
as in so many other ways, the Rocky Mountain Arsenal National
Wildlife Refuge will be unique. All of the Refuge’s major facilities
are proposed for an area off the Refuge—in the western zone.
These facilities will be built and run in cooperation with other agen-
cies and companies. The Visitor Learning Center, for example, may
have an exhibit hall that is created and operated by an organiza-
tion other than the U.S. Fish and Wildlife Service, perhaps a muse-
um. Commerce City has taken the lead in planning part of the
western zone, with the cooperation and appreciation of the
Service. An adjacent section has been planned by the Staplefon
Redevelopment Foundation in ways that are compatible with the
Refuge.

The kind of cooperation that will make such facilities possible,
will also mean that they can be managed creatively and respon-
sively by and for the community. The Refuge will be an integral
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Figure 3.1 The Refuge’s western zone will be home to the Visitor Learning Center,

and the place where many activities and programs will be concentrated.
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part of the community, not a separate, visit-it-now-
and-then amenity. Not only will the Visitor Center
be located in the community, it will function as a
community center, rather than an isolated, nar-
rowly focused facility.

It is the fiscal reality of the times that the federal
government alone cannot come up with the money
to build all of the needed Refuge facilities. If, to
some degree, the Refuge is created and sustained
by the community it sits within, then there isn't just
one agency “owner,” but literally thousands of
stakeholders.

When fully developed the Refuge will feature a
Gateway in its western—off-Refuge—zone that is
home to the Visitor Learning Center Complex. This
complex includes facilities run cooperatively by
the Service and its partners. The campus of build-
ings here will include orientation and exhibit
spaces, the Environmental Education Center, the
Environmental Education Research Laboratory,
Refuge Administrative offices, restaurants, a book-
store, and other compatible commercial and non-
profit businesses.

OVERVIEW

This chapter describes the facilities to be built at
the Refuge. (See Map 3.1 Development Plan.)

The Gateway will be the place for the hustle
and bustle of large crowds, whose main goals can
be achieved here away from the Refuge’s
resources (Figure 3.1). For some visitors and some
visits to the Refuge, visitors may go no farther into
the Refuge.

The western zone in which the Gateway sits is
a large area that includes much more than just the
Visitor Learning Center Complex. It also contains

n

extensive open space, some of which is devoted to
types of active recreation that would not be com-
patible if they occurred on the Refuge itself. Also
in the Gateway area, will be a wide range of
businesses and other organizations with goals
consistent with the Refuge’s. The Gateway has
been envisioned as a green industry campus
where there is extensive public/private interaction
and cooperation. Land uses on the part of the
Gateway that is or was part of the Arsenal are
restricted by federal legislation. For example, no
residential or agricultural uses are permitted.

The western zone is envisioned as a coopera-
five zone where parinerships and collaboration
with the Service are encouraged.

Within the Refuge proper, there will be a tram
that transports visitors throughout the southern
zone and into parts of the northern zone. No pri-
vate cars will be allowed on the Refuge. The tram
route, and other aspects of public use, will be
adjusted seasonally in response to the changing
habitat needs of sensitive wildlife species.

In the southern zone, there are trails for general
public use and environmental education. Also
developed in support of education are environ-
mental education and interpretive areas, some of
which include outdoor classroom facilities.
Bicyclists will be allowed to use the southern tram
route at specified times.

The northern zone is intentionally a quieter, less
visited place. Except for around Rattlesnake Hill,
there are no trails and the only access for the
public is on the tram, which runs less frequently
here than on the southern route.

On the eastern boundary of the Refuge is the
Eagle Watch. While the bald eagles are in resi-
dence along First Creek, the public has access o
the Eagle Watch along Buckley Road.

CHAPTER 3. DEYELOPMENT PLAN
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Restoration of the Refuge’s habitats and the
demolition of some facilities will be undertaken as
part of the U.S. Army’s remediation over the next
several decades. First Creek (Figure 3.2) will be
restored according to an already developed plan
(MacLaughlin 1994).

BUDGET

The costs to accomplish Refuge development
are summarized in Table 3.1 by major project.
Total project cost for all phases of development is
estimated at $65,242,173. Some of these pro-
jects—such as habitat restoration—will likely be
accomplished concurrently with environmental
cleanup and their costs borne by those responsi-
ble for that cleanup. Another source of
funds—specifically for the creation of the Visitor
Learning Center—will come from the sale of 815
acres as required by the Refuge Act. Beyond those
sources of funding, there may be some modest
annual funding from the federal government for
capital improvements. To realize the Refuge’s
development plan, those monies will have to be

leveraged. Partnerships will continually be a way
of life for the Refuge.

DEVELOPMENT

The previous discussion gives a broad overview
of the development plan and funding needs for
the Refuge. More detail about the specific projects
that make up the development plan is given
below. Developing the Refuge will take place in
three general phases related to environmental
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Figure 3.2 An approved plan already exists for the restoration
of First Creek.

cleanup, details of which were still being worked
out as the Comprehensive Management Plan was
being completed. Projects are presented here by

phases.

Phase | Development

The first phase of development, from 1996-
2000, will focus on planning, design, and general
site preparation. Some of this work, or prepara-
tion for it, is already underway. Experiments with
prairie restoration fechniques, for example, have
been under way for several years. Design of the
Rattlesnake Hill trail and environmental education
area has proceeded concurrently with the comple-
tion of the Comprehensive Management Plan. By
the end of Phase I, the Service expects fo accom-
modate 60,000 visitors.

Prairie Restoration

In the process of environmental cleanup, the
core of the Refuge will be heavily disturbed as
contaminated buildings and soils are consolidated
into landfills and covered. These areas will be
reseeded and planted in order to re-establish
native plant cover wherever practicable. However,

some areas may be seeded with non-native
species fo discourage prairie dogs. Additional
areas will be disturbed in the process of gathering
fill material for use in the landfills. These areas
will also be revegetated as part of cleanup. Still
other areas not affected by cleanup will be dis-
turbed for habitat improvement as a mitigation for
other habitat loss due to cleanup. Revegetation
has been divided into priority areas to coincide
with phasing of cleanup and availability of funds.

Most likely there will be three types of cleanup
areas, each requiring different restoration tech-
niques: Landfill and capped areas with biota bar-
riers and a four-foot soil cover; excavated areas
with a one- to three-foot soil cover placed over the
excavation; excavated and borrow areas with no
replacement soil.

Most habitat restoration related to cleanup will
occur in the northern zone where the objective is
to recreate a landscape that visually and ecologi-
cally similar to presettlement conditions and is
largely self-sustaining (Figure 3.3). Special man-
agement intervention will be necessary, however,

Figure 3.3 In the northern zone,
the plains ecosystem will be restored to the degree possible.
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because the herds of bison that played such a
vital part of native prairie ecosystems are no
longer present. Artificial maintenance using con-
trolled burns and mowing may be necessary to
sustain the prairie.

Seed mixes have been developed and tested by
the Service for specific conditions on the Refuge.
These mixes are based on surveys of the Refuge’s
soils, soil moisture, and remnant prairie,

As elms and other exotic trees die, replanting
should be with native species and should take
place in riparian areas and swales. This approach
will sustain the structure that is
being provided by the exotics
for wildlife, but will do it in an
area and with species that are
more visually and ecologically
consistent with a naturally
occurring high plains ecosys-
tem.

Where appropriate, native
prairie should also be estab-
lished in the southern zone.
Exotic vegetation in the southern
zone will be managed different-
ly than in the northern zone. Because most of the
trees and shrubs of the southern zone are intro-
duced species and because much of the wildlife
habitat value there is due to the zone’s culturally
manipulated landscape, management will be
directed toward sustaining this cultural landscape,
including its introduced plant species. Therefore, a
more relaxed attitude will prevail toward exotic
species. The goal will be to sustain the habitat
diversity that exists in the southern zone. As exotic
trees and shrubs die, the first replacement to be
considered will be native plants that can provide
the same type of structure as what has existed.
Non-natives species that have already been plant-
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Figure 3.4 Most existing buildings on the Refuge will
be demolished.
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ed on the Refuge will also be considered in this
zone, especially in preserving windbreaks or
other cultural plantings. Only native species, how-
ever, will be planted along riparian areas of the
southern zone.

Building Demolition

For the most part, buildings with the greatest
historical significance are contaminated or sit on
contaminated soil and must be demolished. The
U.S Army and the Service has identified those
buildings that are not contaminated and have
potential use or interpretive
value. Approximately 75 build-
ings that are not contaminated
or have no future use will be
demolished (Figure 3.4). These
buildings have little cultural/
historic significance.
Responsible disposal of materi-
| al will be in keeping with the
" land stewardship values pro-
moted by the Refuge.

The buildings currently used
by the Service will eventually
be demolished when new facilities are built. Many
of these buildings are ill suited for the kinds of
future uses required at the Refuge and have pro-
hibitive maintenance costs associated with them.

Grading and revegetation will return the build-
ing sites to a condition prescribed in the revegeta-
tion plan.

Road Demolition

Road closures will result in the demolition of
about 30 miles of existing roads, seven bridges,
and ten culverts. Regrading and revegetation will
refurn the roadways to their pre-construction pro-
files. Some existing roads such as the mainte-



nance road off 72nd Avenue will be retained.
Road demolition will be phased with cleanup
operations and the construction of the tram routes.

Materials taken from closed roads may be used
as fill in cleanup operations. As roads are demol-
ished and reclaimed, additional habitat will be
created on the Refuge.

In the northern zone, in particular, the goal is
to remove evidence of roads and other distur-
bance to the greatest degree possible so that the
view can approximate pre-seftlement times.

In some parts of the southern zone, the new
tram route will correspond to the alignment of the
existing, historic grid road network. This will be
done to help emphasize and explain the historical
use of the land. This will be particularly true when
the existing roads have associated with them sig-
nificant vegetation, such as windbreaks.

Remote Information Facilities

Informational signage and limited exhibits at
locations, including Denver International Airport,
will help direct visitors to the Refuge and its facili-
ties. These exhibits will be semi-portable—either
in the form of a free-standing kiosk or a wall-
mounted display.

Though an “information station” may be
accompanied by a Refuge representative, the
design should be equally effective without the
presence of such staff. To the degree possible, the
facility should project an image consistent with the
aesthetic of both the Refuge facilities and the spe-
cific location of the “information station.”

Materials should reflect a sensitivity to conser-
vation of natural resources and environmental air

quality.

n

Figure 3.5 Outdoor classrooms, at locations such as the

weltland environmental education area, will accommodate

groups of up to sixty students.

Outdoor Classroom

These “living classrooms” will accommodate
groups of sixty students at specific Refuge sites
(Rattlesnake Hill, Lakes, Wetlands) chosen to best
fulfill the goals of the environmental education
program (Figure 3.5). These facilities are com-
prised of 1000-square foot, primitive shelters over
a hard surface, with tables and benches to
accommodate students. Also included will be 100
square feet of enclosed storage for education
materials and moveable furniture. An accessible,
porous-surface trail will connect a parking area
and restrooms with the shelter.

The outdoor classrooms facilitate education
within natural settings. Because the Refuge itself
represents the most significant educational
resource, the most effective education at the
Refuge occurs in the field. Programs will actively
engage students in exploring and resolving issues
that affect the dynamics of nature.

Classroom structures should project an image
and identity of their particular place and purpos-
es. Further, the design and function of the facility
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should exemplify conservation and stewardship of Road Signage

natural resources. Signage is required to direct visitors fo the
Refuge and to advertise its presence. On-refuge
Temporary, Mobile Environmental Education signage is required fo control tram, bus, and bicy-
Facility cle traffic. Regulatory signs will be needed to
The mobile classroom will be a fully equipped explain the rules and regulations.
vehicle that can be located temporarily at places Signs will include those at the main entrance,
on the Refuge where specific management activi- the entrance to the Visitor Learning Center
fies provide environmental opportunities. In addi- Complex, along the maintenance road, highway
tion, the vehicle will be able to go off-Refuge to signs along Pefia Boulevard, I-70, State Highway
schools. Because restoration and management 2 and 56th Avenue announcing the Refuge to visi-
activities will always be changing over time, the tors; and roadway traffic control signs and regu-
opportunity to have a mobile environmental edu- latory signs along the tram route and entry road.
cation and interpretive facility will provide flexibil- Signage on Refuge property will meet the
ity in responding to these changing situations. requirements of the Service sign graphics stan-
Some schools have inadequate facilities for envi- dards. Where permitted, materials will be natural,
ronmental education and the mobile facility will such as wood and stone, and of a color compati-
also help with these situations. ble with the landscape. Highway signs will comply
When used on the Refuge, the mobile class- with the Colorado Department of Transportation.
room will be accessed by bus or tram. It will
include seating for students, storage for educa- Southern Tram Route
tional materials, and a retractable shelter. Both This tram route is a loop through the southern
interpretive and environmental education pro- half of the Refuge (Figure 3.8). It starts at the
grams will be conducted using the resources of Visitor Learning Center in section 9 and runs by

this facility. Students may use the
vehicle as a temporary classroom,
and will also be supplied from it
with equipment necessary fo con-
duct their studies. Examples of when
this facility could be useful include
areas of habitat restoration that
might be particularly interesting to
study for a year or two, but not
beyond that. Sites of some research
projects might similarly be of inter-
est.

Figure 3.6 The southern fram route provides access from the Visitor Learning Center
to lakes and associated trails of the southern half of the Refuge.
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Figure 3.7 The tram will be the means by which most visitors

reach designolions within the Refuge.

all of the main trails and environmental education
facilities on the Refuge, encircling the lakes. The
tram route is designed to limit vehicular access to
the Refuge to trams and buses for public use, and
will be the main road for Service vehicles. The
tram route will accommodate a bicycle lane, and
will allow for spontaneous stops by buses, trams
and bicyclists to view wildlife and other things
with interpretive potential (Figure 3.7). Tram stops
at specific trailheads will allow visitors flexibility in
their itineraries.

Regular tram schedules will be combined with
special tours and environmental education group
visits. Trams will start from the Visitor Learning
Center and follow the tram route onto the Refuge
to the 5.5 mile-long loop. A gravel loop drive
through the Quad area will be used seasonally as
part of the tour, and will allow access for students
to this environmental education area.

On the Refuge, bicycles will be confined to the
wide shoulder along the tram route, and times of
access and numbers of cyclists will be controlled.
Parking at environmental education trailheads will
be for buses with environmental education student
groups, and other special groups.

k]

Rattlesnake Hill Environmental Education Area

From Rattlesnake Hill one can get an expansive
overview of the whole Refuge and its context,
including the plains, downtown Denver, and the
mountains beyond. This small hill is located in sec-
fion 35 to the north of the Army headquarters. It
will be served by the southern tram route via a
loop which will drop-off visitors to the south of the
hill, or by trail. The trail is part of a larger trail
system connected to the lakes.

The hill is a significant resource in its own right,
being a remnant of a South Platte River terrace,
with the cobble soils supporting unique vegeta-
tion.

As designed, this site will present an opportuni-
ty for visitors to get an overview of the history,
cleanup, and natural resources of the Refuge.
Visitors will arrive by tram, bus, or by the connec-
tor trail which comes from the lakes to the south.
There will be restroom facilities and a place to
gather close to the drop-off area, an outdoor
classroom, and a trailhead for the trail to the top
of Rattlesnake Hill.

The plant nursery, greenhouse, and seed clean-
ing and storage facility will be located adjacent to
the parking area and open to the public and envi-
ronmental education groups. The maintenance
and research facility in this same area will pro-
vide opportunities for interpretation and an expla-
nation of their role in the management of the
Refuge. The trail to the top of the hill will be used
to interpret the history and current activities on the
Refuge.

Visitors will have the opportunity to see some of
the remnant historical artifacts which were inter-
preted in the Visitor Learning Center. The panora-
ma of the Refuge allows for the interpretation of
the zone management plan adopted by the
Service.
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Prairie Nursery

The nursery will be a 10-acre site adjacent to
the existing maintenance facility. It will be used for
the propagation of prairie plant material for habi-
tat restoration (Figure 3.8). Accessible by the pub-
lic from the Rattlesnake Hill Trail, it will also serve
as an inferpretation and environmental education
area, where visitors can learn about prairie
restoration and environmental cleanup.

Plant material will be carefully collected from
prairie remnants with a genotype indigenous to
the Refuge. This will help supply the Refuge with
ecologically appropriate seed and plants needed
for restoration.

Buildings will include approximately 5000
square feet of seed cleaning and storage area, a
lathe- house, a 600-square foot headhouse, and
a 1440-square foot greenhouse. The seed clean-
ing and storage area will also accommodate stor-
age of vehicles and other equipment.

Visiting this facility will help visitors understand
the care that is required to restore prairie and
help emphasize that the Refuge’s management
activities demonstrate the land and wildlife stew-
ardship which its public programs talk about.

Figure 3.8 Prairie restoration will be supported
by a prairie plant nursery.
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Wetlands Trail and Environmental Education

Area

This trail and environmental education area is
located in section 7, east of the Highline Canal
Lateral. Four wetlands are in section 7. They will
be served by a tram/bus drop-off loop off the
southern fram route. The area can be reached by
foot from the lakes overlook trail via the seasonal
wetlands connector trail. The wetlands are artifi-
cial, having been created to mitigate for wetland
loss as a result of cleanup.

The wetlands are a habitat distinct from most of
the rest of the prairie grasslands. Only guided
public access will be allowed in the winter
months. Some of the wetlands hold water only
seasonally, and they all are supplied with supple-
mental water from the Highline Canal Lateral.
They provide habitat for waterfowl and serve as a
water source for the wildlife on the Refuge. They
also provide an opportunity for students to view
wildlife and carry out closeup studies of aquatic
invertebrates and littoral and aquatic vegetation.
Hands-on, interactive experiences will be empha-
sized. Overlooks will allow visitors to view water-
fowl.

The Highline Canal Lateral is an historic part of
the Refuge. In the past it supplied water for agri-
culture and weapons and chemical production. It
is currently used to help maintain both the wet-
lands and the Refuge's lake levels so that wildlife
dependent on the lakes can continue fo thrive.

The wetlands site will have a series or loop
trails of varying lengths. The trails are accessed
from a tram turnaround/drop-off and parking
area for one bus and five cars. The trailhead will
have signage and two handicap-accessible toilets
accessed by a hard surface trail. The trails will
likely be of crushed stone. The facilities will
accommodate groups of up o sixty students,



divided into groups of ten. There will be a perma-
nent outdoor classroom with seating, tables, stor-
age for teaching materials, and shelter sufficient
for sixty students (Figure 3.9). There will be a min-
imum of three interpretive stops for use by up to
ten students, including access to one of the wet-
lands via a dock, a viewing blind at the high
point of the trail and access to the Highline
Lateral.

A 2.5 mile-long loop trail of crushed stone will
go as far east as a high point west of F Street
above the easternmost wetland. A spotting scope
will provide enhanced wildlife viewing. Because of
the seasonal use of this area by sensitive wildlife,
visitors will have to be carefully managed. During
some times of the year there will be no unescorted
public access. Access to the water’s edge should
be safe and easy for environmental education
activities while reducing impacts on the wetland
and wildlife (Figure 3.10).

Perimeter Barrier

The existing perimeter fence will be set back
along the southern, western, and northern bound-
ary as a result of easements and land sales
described in the Refuge Act. This provides the
opportunity to mitigate the visual impact of the
fence. The fence must be capable of preventing
the movement of deer off the Refuge and reducing
the trespassing and poaching, but still can be

much softer than
the current one.

During cleanup,
sources of borrow
material may be
needed. By taking 23
soil from along the  Figure 3.10 Access fo the water’s
perimeter area edge should be controlled to reduce
and using it for impacts fo wetland wildife.
fill, swales could
be created which could help to camouflage the
perimeter fence. The boundary will be modified in
conjunction with an off-refuge boundary trail sys-
tem which will provide continuous connections for
existing and proposed trails. This will include
interpretive stops and two overlooks for off-refuge
wildlife viewing.

The modified boundary will be less visually
intrusive and a friendlier barrier than that which
now exists.

The perimeter trail, just outside the fence, will
provide a place for activities such as rollerblad-
ing, which are incompatible with Refuge purpos-
es. These trails will also provide continuity for the
envisioned regional trail systems.

The overlooks and interpretive stops will pro-
vide year-round wildlife viewing and are ways of
engaging the inferest of members of the surround-
ing community.

Figure 3.9 An environmental education trail loop includes a permanent outdoor classroom with seating, tables,
storage for teaching materials, and shelter sufficient for sixty students.
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The inferpretive stops and overlooks will maxi-
mize viewing wildlife with minimum disturbance
by taking advantage of topography, vegetation,
and other natural features. The emphasis will be
placed on design reflecting stewardship of the
land in terms of trail, barrier, and overlook loca-
tion, materials use, and respect for historical (nat-
ural and artificial) artifacts. Construction tech-
niques should minimize disturbance of the land,
and materials choice combined with maintenance
practices should limit post-construction impacts.
Both the natural and artificial elements associated
with the barrier and trail have the opportunity to

be interpreted.

Phase Il Development

The second phase of development, which will
run from the year 2000 to the end of environmen-
tal cleanup, will include the Refuge’s major facili-
ties. By the end of Phase Il, the Service expects to
accommodate 90,000-150,000 visitors.

Most of the Refuge’s maijor facilities will be con-
tained within a complex of buildings or a single
building in the western zone. This Visitor Learning
Center Complex will include the Visitor Learning
Center, Environmental Education Center,
Environmental Education Laboratory, and Refuge
Administrative offices.

Visitor Learning Center

The Visitor Learning Center is in the Refuge
Gateway, section 9 (Figure 3.11). Visitors will
arrive by way of Quebec Street or 56th Avenue
by private or public transportation. The center will
be adjacent to the perimeter greenbelt trail which
will be part of a regional trail system. The center
is situated outside the proposed Refuge boundary,
and access onto the Refuge from the center will be
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by tram, bus, bicycle, or pedestrian trail through
a single entry point. It will be in close proximity to
the Environmental Education Center, the other
main component of the Visitor Learning Center.

The Center forms a direct link between the
adjacent community and the Refuge. It will serve
as a catalyst for compatible development of other
institutions and facilities in the Gateway area. By
locating what will become the most visited facility
off the Refuge, the impacts on the Refuge habitat
and wildlife will be reduced. It is primarily a pub-
lic facility of 25,000 square feet in size, shared
with 19,000 square feet of Refuge administrative
space, which includes the public use staff. It will
serve as a transfer point for visitors entering the
Refuge with adjacent parking for private vehicles.
It will house exhibit galleries for interpretive
exhibits, a 200 seat theater/auditorium, a multi-
purpose room, a lunch room, an information
desk, and a retail bookstore. Additional amenities
such as restrooms, felephones, and vending areas
will also be provided.

The Center will orient visitors to both the off-

Figure 3.11 The Visitor Learning Center, Environmental
Education Center, Environmental Education Laboratory, and
Refuge Administrative offices will all be part of a complex in

the Refuge Gateway, the western zone.



exhibits and bookstore will provide interpretation Environmental Education Laboratory

of the Refuge’s history and natural resources The Environmental Education Laboratory will be

Figure 3.12). In addition, the Center will act as a housed within the Environmental Education Center.

community resource for meetings and events. It It will consist of 4,250 square feet of space,

will be the starting point for tram, bicycle, and including staff spaces, a demonstration research

hiking tours of the Refuge, and as such will act as laboratory, classrooms, and storage space. The

the gateway into the Refuge. As the entry into the laboratory is part of the main indoor environmen-

Refuge, user fees will be collected here. tal education facility at the Refuge. It will be used

by Service biologists for ongoing research which

Environmental Education Center can be used to demonstrate how wildlife is moni-
The Environmental Education Center is part of tored and studied and thus how the Refuge is

the Visitor Learning Center __. managed (Figure 3.13).

and will be the main envi-
ronmental education facility -
at the Refuge. It will consist
of 4,250 square feet of
space, including staff

)] Students will be able to
— ~— observe this work without
| interrupting the biologists.

ks The Lakes Environmental
% Education Area

offices, a demonstration
research laboratory, class- Lake Mary is at the
rooms, and storage space. lower end of the lake sys-

L tem. It is currently in use as
there are unsuitable weath- RO the main environmenial

er conditions, and when #EW education area on the
permanent, well-equipped Figure 3.12 The Visitor Learning Center shall provide Ref’uge, pﬂrﬂy because it is

For short visits, times when

classroom facilities are visitor orientation and visitor interpretation while acting as a  adjacent to the current
required, the Environmental community resource for meetings and events. Visitor Center. It will form
Education Center will be the hub of future environ-
used. There will be access from the Environmental mental education and interpretive programs, pro-
Education Center to the Visitor Center to share the viding access to a number of loop trails and trails
mulfi-purpose room and resource center. The to the Quad and Rattlesnake Hill environmental
Environmental Education Center also services the education areas (Figure 3.14). It can be reached
outdoor classrooms and the temporary mobile either from the Visitor Learning Center by the con-
environmental education classroom. Materials and nector trail via Officers Row, or from stops on the
data gathered both at the adjacent Visitor Center southern tram route. Being the least polluted of the
environmental education and interpretive area lakes, it can be used for the study of aquatic habi-
and from the Refuge can be studied here. Students tat, wildlife, and fishing. Revegetation plots and a
can access the Refuge from the Center by bus or planned introduced prairie dog village will offer
tram. examples of components of the prairie ecosystem.
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Figure 3.13 The Environmental Education Center will provide
facilities for environmental education programs and

will complement the remote education areas.

One of the few remaining intact homesteads
still stands in the area, which, in combination with
the lakes built o store irrigation water, can be
used to illustrate the Refuge’s agrarian past. The
Lakes environmental education area is also a
departure point for the catch-and-release fishing
program at Lakes Ladora and Lower Derby. The
lakes also played an important role in weapons
and chemical production, and the subsequent pol-
lution is the consequence of that past. The area is
already used for environmental education and has
a number of trails which will require some aug-
mentation for long-term use. An amphitheater and
boardwalk are recent additions to the area.

There will be an outdoor classroom with a stor-
age area for environmental education materials,
seating and shelter. Restrooms will be located
close to the tram stop. Programs will include study
of aquatic habitat and wildlife, fishing, prairie
plant species, prairie dog ecosystem, agricultural
and industrial /weapons production history, and
water issues on the Refuge.
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Administrative Offices

The facilities for the Refuge management staff
will be located in close proximity fo the Visitor
Learning Center. Staff offices, conference rooms, a
resource center, a volunteer’s center, and reception
and lobby areas, including space for traveling
exhibits will require about 12,000 feet of space.
Support facilities shall include workroom, commu-
nications room, locker rooms, restrooms and
showers, storage, and access to a shared lunch-
room (see Visitor Learning Center). Mechanical,
electrical, and telecommunication spaces will be

included.

Research Facility

The main Refuge research facility will be locat-
ed in the existing Army facility in the Building 111
complex in section 35. An on-site research labo-
ratory is required at the Refuge because of the
need for on-going bio-monitoring and additional
wildlife research. Sharing an existing facility with
the Army is a convenient solution to this need.

In addition, it will be possible for environmental
education groups to see on-going research on the
Refuge. The research laboratory can be used as a
demonsiration of some of the management activi-
ties needed to run
the Refuge. This
includes demon-
strating the need
for bio-monitoring
associated with
Refuge contamina-
tion, and wildlife
population health
and dynamics.

Figure 3.14 The Lakes Area will pro-

vide access to a number

of loop trails.



Visitor Learning Center Trail and

Environmental Education Area

This trail leaves the Visitor Learning and
Environmental Education Center and winds
through the demonstration and display facilities.
The trail is off-Refuge in section 9, part of the
Gateway development. This area will be the most
heavily used outdoor facility associated with the
Refuge. It is appropri-
ate that it will be locat-
ed outside the new
Refuge boundary
where potential nega-
tive impacts on the
Refuge’s resources are
avoided. Major events
will be held here, and
activities determined to
be incompatible with
the Refuge, such as pic-
nicking, can occur in
this area.

Short-term visitors
will be able to gain an
insight into the nature of the Refuge in this educa-
tion area, without having to take a tram or trail
onto the Refuge. Students will be able to partici-
pate in hands-on environmental educational expe-
riences, using the Environmental Education Center
as the base for their activities. The public will be
able to observe environmental education in
action. The Visitor Learning Center facilities and
the infrastructure which supports them will be
interpreted. These facilities will illustrate the main
tenets of the Refuge messages, demonstrating how
careful planning can minimize the impact of
development on the land and thus on wildlife
(Figure 3.15). These facilities may incorporate
alternative energy sources, a wetland wastewater
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shield viewers from wildlife. In some cases, structures will be built.

treatment plant, backyard habitat demonstration
areas and a recycling center.

Visitor Center Connector Trail

The accessible trail takes visitors by foot from
the Visitor Learning Center through the Refuge
entrance to the Officers’ Row Trail. This provides
an alternative to the tram as a means of accessing
the Refuge. At the
Visitor Learning Center,
a trailhead will provide
information regarding
the Refuge. The trail
will offer wildlife view-
' ing opportunities and
will include interpretive
§ signs. The length of the
£ trail will be determined
by the final location of
i the Visitor Learning
WY Center in the western

Figure 3.15 Where possible, topography and vegetation will be used to ~ Zone, but the trail from

the Refuge boundary to
Officers’ Row will be
approximately one mile in length. The trail will be
eight feet wide crushed stone. Visitors using the
trail can leave the Refuge the same way, or catch
a tram.

Some visitors may wish to access the Refuge by
foot, and the trail will allow greater freedom than
the tram schedule. The visual experience of the
Refuge landscape and its wildlife and supporting
facilities should have an attraction component that
entices people fo visit and return several times.
The visitor will walk from the artificial landscape
in the western zone into the more natural land-
scape of the Refuge. The trail and associated facil-
ities should be visually compatible with the land-
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scape. The trail should provide short, long,
enclosed, and open views.

Entry Road

The 1.5 mile-long entry road connects the
Visitor Learning Center with the southern tram
route. The road is predominantly off-Refuge

Figure 3.16 The entry road will travel ihrough the open land-
scape of the western zone.

(Figure 3.16) and will be an 18-foot wide asphalt
curbless road, with a four-foot wide attached
asphalt bike path. The road will predominantly be
used by the Refuge tram, school buses, and
Service vehicles. The road will be connected to the
public road system adjacent to the Visitor
Learning Center but will not be accessible by pri-
vate vehicles. There will be a turnaround with bus
parking at the Visitor Learning Center. At the
Refuge boundary, there will be a gateway and a
cattle-guard which can be locked in the evenings.
The nature of the road will be in keeping with the
on-Refuge tram route to act as a precursor to the
Refuge proper.

With the new Visitor Learning Center planned
off-Refuge, there is a need for a connector road to
provide access to the internal tram routes, both for
visitor access and for the Service personnel.
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The visual experience of the Refuge landscape
and its wildlife and supporting facilities should
have an attraction component that entices people
to visit and return several times. The entry road
should be visually compatible with the landscape
(Figure 3.17) and while off-Refuge create an
appropriate experiential introduction to the
Refuge. The road should provide short, long,
enclosed and open views.

Visitor Learning Center Parking

The parking lots will be adjacent to the environ-
mental education and Visitor Learning Center. The
lots will include a drop off area for cars and
buses. The main lot will be hard surfaced and will
have parking spaces for 125 cars, 10 recreational
vehicles, and four buses. When fully developed,
the lot will have parking spaces for 550 cars, 20
recreational vehicles and eight buses. Special
events overflow parking on a grassy area needs
to accommodate additional traffic of between 720
cars for current, and 2,500 cars for fully devel-
oped conditions. The lots will conform to
Americans with Disabilities Act (ADA) require-
ments. Paved sidewalks will connect the lot with
the arrival plaza at the Visitor Learning Center.

Attendance figures for the Refuge when fully
developed anticipate peak weekend visitation of
1,130 vehicles with special events days drawing
up to 6,325 vehicles. Current attendance sees
250 and 1,690 vehicles respectively. This requires
a range of parking lot size for non-special event
traffic of between one for the current usage, and
an additional five acres for the fully developed
Refuge. Overflow traffic for special events would
have to be in the range of six acres for the current
usage, an additional 20 acres for the fully devel-

oped Refuge.



The visual experience of the Refuge landscape
and its wildlife and supporting facilities should
have an attraction component that entices people
to visit and refurn several fimes. The entry road
should be visually compatible with the landscape
and while off-Refuge create an appropriate expe-
riential introduction to the Refuge. The road
should provide short, long, enclosed, and open
views.

Events Area

Adjacent to the Visitor Learning Center, the
Events area can only be accessed through the
Center. The Events Area is designed to accommo-
date large numbers of people for special events.
This concentration of people will not assemble on
the Refuge, and will be dispersed by the time they
enter the Refuge, thus reducing their impact on the
Refuge’s habitat and wildlife. Events such as bald
eagle and prairie days will see large numbers of
people visiting the Refuge. The events area will
consist of a partially covered outdoor amphithe-
ater with seating for 50 people and a grass area
for an additional 100 people. Large groups par-
ficipating in environmental education programs
will be able to use this as an outdoor classroom,
and will have access to the adjacent outdoor envi-
ronmental education area.

Officers Row Trail

Officers Row Trail loops through what was once
U.S. Army officers housing at the Arsenal. Formal
rows of trees survive here which were planted by
the Army.

The trail will be connected to both to the Visitor
Learning Center Connector Trail and the lakes
environmental education area. It will be a six-foot
wide crushed stone, universally accessible trail.
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Existing woody vegetation will provide a shady
place for visitors and school groups of up to sixty
children. The trail emerges from the vegetation at
the west end of the loop and provides views of
Denver and the Front Range and across Irondale
Gulch. School groups will start at the outdoor
classroom at the Lakes Area, which will provide
toilet and classroom storage facilities. There will
be two interpretive stops along the trail.

Officers Row Trail offers opportunities for teach-
ing why much of the exotic woody vegetation on
the Refuge exists today. It helps illustrate aspects
of the Refuge’s recent history and provides oppor-
tunities for teaching about complex water and
drainage issues.

The trees provide habitat for a range of wildlife
and a nearby prairie dog fown is a convenient
demonstration of a major part of the Refuge’s
ecosystem. The trail is part of a complex of trails
associated with the Lakes Area and allows for
absorption of a large number of visitors and
school groups in this area.

Building 111 Connector Trail

This trail already exists as a six-foot wide
crushed stone path connecting the existing Visitor
Center with Building 111. It includes an internal
loop and bridge over the Sand Creek Lateral. A
trailhead at both ends and interpretive signs will
be added. An existing homestead at the trailhead
could be interpreted as part of the Refuge’s histo-
ry.

The existing trail should be augmented with sig-
nage for the unfamiliar visitor. The most intact
example of a remaining homestead on the Refuge
is along the trail and should be interpreted.
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Lake Overlook Trail

This trail consists of both a year-round and a
seasonal trail. The year-round trail loops to the
north of Lakes Ladora and Lower Derby on a
bench above the lakes (3.17). The seasonally
open loop follows the Sand Creek Lateral below
the bench close to the northern edge of Lake
Ladora and returns to join the year round trail. To
the north of the trails is South Plants, to the south
are the lakes and drainageway with their aquatic
and littoral environments. A spotting scope pro-

Figure 3.17 The Lake Overlook Trail loops to the north of
Lakes Ladora and Lower Derby on a bench above the lakes.

vides enhanced wildlife viewing at a high point on
the bench, and seating along the trail provide
areas for more prolonged contemplation.

The trail above Lake Ladora will be used to
teach visitors about shore birds, water fowl and
bald eagles. The history of the Refuge, both agri-
cultural and industrial, can be illustrated in this
location.

Quad Connector Trail

The Quad Connector Trail is an extension of the
existing trail which connects Lake Mary with the
existing anglers’ toilets. The trail is currently an
accessible six-foot wide crushed stone path, with
interpretive signs along its length. It will only be
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open seasonally and may be gated to control visi
tors. A new spur out onto the point at Lake Lador
in combination with a blind will provide visitors
with the opportunity to watch shore birds and
waterfowl (Figure 3.14). It will also be designed
as an access point for wading anglers. To the
south of the anglers’ toilets, the trail will continue
to connect with the Quad Trail.

This trail is nearly complete but will be supple-
mented to enhance current wildlife viewing oppor
tunities, reduce bank erosion by anglers, and con:
nect with a larger trail system and with the
anglers’ foilets.

The visitor will walk adjacent to a lake dominat:
ed landscape. The trail and associated facilities
should be visually compatible with the landscape.
The trail should provide short, long, enclosed and
open views.

Quad Trail and Environmental Education/

Interpretation Area

The Quad is located in section 11, to the south
of the lakes. It will be accessed by bus or tram off
the southern tram route. A stabilized gravel loop
road will provide access along existing track
alignments. A turnaround will allow students to
disembark. Access by foot can be achieved via
the Quad connector trail from the south side of
Lake Ladora. Old aerial photographs show this
area to have had a particularly high density of
homesteads. These have resulted in the remnant
tracks, rows of cottonwood and poplar trees and
the colonies of New Mexico locust thickets which
make this area rich in wildlife - particularly deer
who prefer the vegetative cover during over the
open grasslands on hot summer days.

The Rod and Gun Club Pond to the east can be
overlooked from a loop trail. This pond is only

seasonally inundated, but is wet for most of the



year. The combination of fragments of cultural
landscape with the rich wildlife make this a valu-
able educational resource. The area is already
used for environmental education and has a num-
ber of tracks and trails which will require little
augmenting for long-term use. The area will only
be available for seasonal use, with access by the
public and environmental education groups con-
fined to the spring, summer, and autumn months.
The trail system will be able to accommodate up
to forty students at one time, broken out into
groups of ten or fewer. Studies will include an
understanding of settler history, wildlife, and vege-
tation. There will also be opportunities to better
understand the role of the Service in the manage-
ment of the Refuge habitat and wildlife.

Wetlands Connector Trail

This 1.5-mile long trail is a seasonal connection
from the Lake Overlook Trail with the Wetlands
Trail following the northern edge of Lower and
Upper Derby Lakes. The six-foot wide crushed
stone trail crosses two drainage ditches. Because
of the vegetative cover, and proximity to wetlands
and the lakes, this trail provides high quality
wildlife viewing opportunities. Low public use
combined with interpretive signs and blinds along
the trail offer the greatest opportunity to appreci-
ate wildlife.

This connector trail provides visitors with the
opportunity fo take extensive hikes through some
of the most varied habitat on the Refuge, includ-
ing historic landscapes, lakelands, and mitigation
wetlands.

Eagle Watch Trail

The existing Eagle Watch facility consists of a
gravel parking areq, a hard surface trail to @
large blind with spotting scopes, and remote cam-

eras for eagle viewing (Figure 3.16). The trail
should be expanded to include part of the prairie
dog community, and will be a hard-surfaced, six-
foot wide trail to accommodate heavy visitor use
and snow plowing operations. The barn on the
east side of Buckley Road has the potential to be
an interpretive area.

The bald eagle is at one end of a complex food
web with the prairie dog being the highest profile
“engine” which drives that ecosystem. As part of
the interpretation of the bald eagle, the expansion
of the trail system into the prairie dog communi-
ties will offer opportunities to interpret prairie dog
habitat, communities and management.

Eagle Watch Visitor Parking

The parking lot at the Eagle Watch will be
expanded to accommodate fifty cars, three recre-
ational vehicles, and two buses (Figure 3.18). The
lot will include a turnaround and drop-off and all
vehicular surfaces will be gravel. The lots will con-
form to ADA requirements. A gate which can be
used seasonally will be located at Buckley Road
off 56th Avenue.

With the anticipated increase in visitation at the
Refuge and the development of a spur off the
northern tram loop there will be a need for
enlarging the existing parking lot
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and providing a tram/bus turnaround. The gate
at Buckley Road will provide visitors with only sea-
sonal access to the Eagle Watch.

The lot will be oriented to avoid interrupting the
visual and physical connection out over the
Refuge. The design will minimize the lots’ scale
and plantings will break up the mass of hard sur-
faces and vehicles. — -
Stormwater runoff will

be handled as surface | ,_V.,/

N~ S

drainage and allowed '
to infiltrate into the sur- %

vt

rounding landscape. 7 —
L LA — " B
a 7 ]
W8 Foc
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The design will accom- \f
7

modate trams and L~

buses from the tram '.‘/

route and off of Buckley o™,

Road and the perimeter 2 [

trail.
Quad Loop Road

An existing two-track
road will be upgraded
to a stabilized gravel road to accommodate trams
and buses for access by tours and school groups.

The Quad is an important seasonal environ-
mental education area, and a special landscape
which can be appreciated as part of the tram tour.

The visual experience of the Refuge landscape
and its wildlife and supporting facilities should
have an attraction component that entices people
to visit and return several times. The road will fol-
low the existing two track road.

Urility Distribution

New electrical, gas, sewer, and phone lines will
be run underground to the new Visitor Center,
administration and environmental education facili-
ties. These utilities will be part of the Commerce

(OMPREHENSIVE MANAGEMENT PLAN

S o
(A mam

B M
T, -

the Refuge without diurnal and seasonal restrictions.

City system. With current preliminary location
information for these facilities, the lines will need
to be approximately 0.5 miles long. All stormwa-
ter runoff on-site will be detained to maintain his-
toric flows off-site. No additional stormwater
drainage systems will be necessary.
New facilities require new utilities. Existing
v Refuge utility systems
will be maintained by
the Army for their own

2 N

———— __—*’——':‘-:_‘—*—‘—_——E—P'Q requirements, but are

3¢ , 2\ proposed new facilities

Z | more remote from the

W than are city ufilities.

':'ﬂll(, Y g Y ' Where possible, self-
"_v S SOWR sustaining utility systems

ﬁé{‘v\ﬁﬁ’ will be installed, such as

supplementary use of

o j«@.___‘ ; g @ ,‘
l y solar power, wind

2% power, and wetland

Figure 3.19 Overlooks and interpretive stops provide visual occess o wastewater freatment.

Long-term cost benefits
will determine appropri-
ateness. Conventional utilities will be buried.
Alternative systems will be designed to be inter-
preted as part of the Refuge. All utility installations
will be designed to meet or exceed appropriate
engineering standards.

Perimeter Greenbelt Trail

The perimeter trail follows the Refuge boundary
with the exception of where it crosses the
Stapleton redevelopment and passes by the Visitor
Learning Center at the Refuge Gateway. It can be
accessed anywhere along its route, particularly at
the two overlooks where limited parking is avail-
able and from regional trails which connect to it.
It can also be accessed by people using the park-
ing lot at the Visitor Learning Center. The perime-



ter trail is an opportunity to allow the public visual
access to the Refuge while minimizing disturbance
to wildlife and habitat. The trail permits the contin-
uation of regional trails without them crossing the
Refuge.

The trail accommodates activities which are not
compatible with the Refuge management objec-
tives, such as rollerblading, jogging, and walking
with dogs, to occur close to the Refuge. As adja-
cent activities permit, the perimeter fence can be
moved, its visual impact lessened, and interpretive
opportunities taken to help to knit the Refuge with
its neighbors. The hard surfaced trail will be 25-
miles long, and eight-feet wide. It will be multi-
purpose for use by human powered wheeled vehi-
cles, joggers, and walkers. The perimeter trail will
connect fo and act as a continuation of a regional
trail system. An overlook and one viewing area
are planned along the southern boundary (Figure
3.19). A second overlook is located at Henderson
Hill. All of these areas will include interpretive sig-
nage, and the overlooks will have some parking.
Seasonal access can be gained to the Eagle
Watch off the perimeter trail. Visitors can use the
trail to reach the Visitor Learning Center.

Bald Eagle Shallows

With the opening of Denver International
Airport, there has been increased residential and
commercial development adjacent to the
Refuge.With the additional impervious surfaces of
such development (e.g., streets and parking lots),
stormwater runoff will increase the frequency and
volume of flows onto the Refuge will rise. (This is
particularly important on First Creek because
increased flows could contribute to headcutting
and further destabilize the cottonwoods that serve

as bald eagle roosts.)
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In anticipation of these flows, Bald Eagle
Shallows along First Creek would be enlarged
and a new outlet structure will be installed as part
of a basin-wide stormwater detention plan.

Special care will be taken in enlarging the
pond to minimize destruction of adjacent sandhills
prairie.

Phase i

The final phase of Refuge development will
extend from the end of cleanup on. By the end of
Phase Ill, the Refuge could accommodate up to
360,000 visitors with its projected staff and pro-
grams.

First Creek Restoration

Restoration will return the creek to its historic
channel geometry and length with minimal habitat
disturbance (Figures 3.20, 3.21). In the short
term, headcutting and channel entrenchment will
be curtailed. The eagle roost area will be main-
tained as it currently exists. Appropriate vegeta-
tion communities will be planted to enhance the
creek elsewhere. Historic wetlands will be restored
along the creek channel. In the northern zone, in
particular, the aim will be fo create as nearly self-
sustaining plant communities as possible.

Channel stabilization is required particularly
around eagle roost trees. Returning the channel to
its old alignment and reinstating historic wetlands
will improve habitat value and reduce down-
stream flooding risks.

Disturbance of existing habitats and wildlife will
be minimized geographically and temporally.
Techniques will be employed to ensure that the
new stream alignment and wetlands will be self-
sustaining and part of a dynamic riparian system
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Figure 3.20 First Creek’s historic channel geometry
and length will be restored.

Northern Tram Route

This tram route loops through the northern half
of the Refuge. It forms the upper half of a figure
eight above the southern tram route. A spur will
serve the Eagle Watch on the eastern boundary of
the Refuge. The fram route is designed to limit
vehicular access to the Refuge to trams and buses
for public use, and will be the main road for ser-
vice vehicles. The tram route is designed to allow
for spontaneous stops to view wildlife and other
things of interpretive potential. Regular tram
schedules will be combined with special tours and
environmental education group visits. Visitors will
start from the Visitor Learning Center and reach
the northern fram route via the southern loop. The
nine-mile long northern route will also provide
internal access to the seasonal Eagle Watch. The
route passes through the cleanup and prairie
restoration zone. The landscape and its history
and wildlife will be interpreted by a guide on the
tram. The tram route will act as the main access
road for Service vehicles.

Maintenance Facility
Most Refuge maintenance activities will be sup-
ported by the existing Army maintenance facility,
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Figure 3.21 The large cottonwood trees growing along

First Creek provide winter roost for bald eagles.

where there are offices, lockers, showers,
restrooms, vehicle repair equipment, and some
storage for parts and vehicles. Additional mainte-
nance facilities will be required to support the
Refuge.

Internal Perimeter road

An eight-foot wide, class-five gravel mainte-
nance road will be built along the internal bound-
ary of the Refuge. This road will provide mainte-
nance access for the entire perimeter of the
Refuge. The road will be carefully routed to avoid
sensitive habitat.

Small bridges will be needed for crossing
creeks and canals. The design of culverts, bridges,
and “Texas Crossings” will be in keeping with
Refuge design guidelines.



Picnic Area

The picnic area is accessible from the Visitor
Learning Center. An open area paved with
crushed stone will contain twelve picnic tables and
benches and three trash receptacles. Here, off-
Refuge, both school groups on extended field
trips and the general public will have a place to
eat snacks and lunches.

The picnic area will be visually compatible with
the landscape. It will be oriented to take in views
of the contextual landscape of the Refuge and
provide shade and shelter from the wind.

Species Reintroduction

In the public meetings interest was expressed in
reintroducing wildlife species that historically have
been associated with prairie grassland communi-
ties but are now missing from the Refuge. A vari-
efy of candidate species were identified for rein-
troduction. The Service will consider four species
for reintroduction: bison, pronghorn antelope,
prairie chicken, and plains sharp-tailed grouse.
These species will contribute to the identity of the
Refuge, and assist in maintaining the grassland
community structure. Each of these species is dis-
cussed briefly here.

Before any reintroductions occur, a reintroduc-
tion plan for each species will be developed which
includes:

* A feasibility study,

* Translocation procedures, and

* A post-release monitoring program.

The Service has completed preliminary feasibili-
ty studies for the bison, plains sharp-tailed grouse
and pronghorn antelope (U.S. Fish and Wildlife
Service 1995). Studies for the greater prairie
chicken have not yet been completed.

Species reintroductions will occur only affer
cleanup is complete, and probably after portions
of the grasslands have been restored.
Reintroductions will be based on biological condi-
tions, public interest, available habitat, and fund-
ing. Ultimately, reintroduction will be the decision
of the Refuge Manager. Necessary environmental
analysis will be completed when appropriate.

Bison

A small herd of bison may be reintroduced in
the northern zone. Bison would be instrumental in
educating Refuge visitors about the relationships
within prairie grassland communities (Figure
3.22). The Refuge could sustain a herd of 50 to
100 animals. Bison would not be introduced until
sufficient acreage of suitable grassland habitat is
established. The herd would be managed in a
shifting grazing pattern over about 14 square
miles of the northern zone. Periodic removal of
older males would be necessary to control herd
size. A primary management consideration would
be maintaining the adequacy of the exterior fence
to contain the bison. Additional exterior and inte-
rior fencing may be necessary to control bison

5 -

Figure 3.22 Bison may be reintroduced to the Refuge

in small numbers once environmental cleanup is complete.
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Figure 3.23 Also being considered for reintroduction are
Plains Sharp-tailed grouse (shown here)
and greater prairie chicken.

movement. Permanent watering facilities will be

established.

Pronghorn Antelope

Pronghorn antelope could be reintroduced
throughout the Refuge. The Refuge could support
a herd of 15 to 30 animals. Management con-
cerns include population control and biological
diversity. Fencing and cattle guards may be neces-
sary to control distribution. Some culling, either
through hunting or other means, may be neces-
sary to control the antelope population.

(OMPREHENSIVE MANAGEMENT PLAN
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Plains Sharp-tailed Grouse and Greater

Prairie Chicken

The other two species under consideration, the
plains sharp-tailed grouse and greater prairie
chicken, are less familiar to the public (Figure
3.23). The two species are similar. The males of
both species have elaborate mating rituals in the
spring to attract females and establish dominance.

The plains sharp-tailed grouse’s historical habi-
tat was a mixed shrub-grassland along the
foothills and riparian areas throughout northeast-
ern Colorado. The conversion of native grassland
to cropland, livestock grazing, suburban develop-
ment, and wildfire suppression have reduced its
original range. Historically, the greater prairie
chicken was less prevalent in the region. s habi-
tat consists of sand sage, and sand sage-bluestem
grassland. Establishment of the plains sharp-failed
grouse and greater prairie chicken on the Refuge
is contingent on restoration of suitable stands of
native mixed grass, sand-sage and shortgrass
prairies. Both these species will be considered for
reintroduction after cleanup is complete and
revegetation efforts are underway.



4. ENVIRONMENTAL CONSEQUENCES

iscussed below are some of the potential impacts of implement-

ing the development plan. For a complete presentation of

impacts see the Final Environmental Impact Statement for the
Rocky Mountain Arsenal National Wildlife Refuge (USFWS 1996).

PHYSICAL ENVIRONMENT

Geology and Soils

Implementation of the Comprehensive Management Plan would
result in several actions. Restoration activities on First Creek would
result in temporary disturbance to the stream channel and banks.
Excavation for channel realignment, bank stabilization and revege-
tation would result in erosion and soil loss during construction.
Improvements to First Creek are expected to provide long-term
benefits. Stabilized channels and banks and increased diversity of
vegetation would improve the quality of habitat for wildlife, and
protect soil and water resources from excessive erosion and sedi-
mentation.

Construction of the visitor center, administrative offices, the edu-
cation center, parking lots, and other facilities would require soil
excavation and grading. It is anticipated that topsoil would be
removed and stockpiled before construction for subsequent use in
revegetation. Temporary increases in soil erosion from disturbed
soils is possible during construction. Stormwater flow from build-
ings and parking areas might contribute very small amounts of
sediment. The use of best management practices to control erosion
and runoff would minimize potential impacts.

Construction of support facilities, such as roads, interpretive and
environmental education areas, and perimeter development, would
result in localized disturbance to soil resources. Revegetation of dis-
turbed sites and implementation of erosion and drainage control
measures would minimize soil erosion. Unpaved foot trails are
often a source of erosion in heavily used recreation areas. Proper
trail construction and maintenance would be necessary to prevent
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Figure 4.1 Cleanup is currently underway at the Refuge.

excessive soil loss, particularly on steeper slopes,
around lake shores, and other sites susceptible to
erosion.

Resource development would occur primarily in
the south central portion of the Refuge. Trail con-
struction would occur principally on the Bresser
soil series, which is a medium to coarse textured
soil with low to moderate erosion hazard. The
revegetation potential for this soil is moderate fo
high and should assist in stabilizing the site fol-
lowing construction. Some trails may cross areas
of the Truckton soil series, a sandy soil susceptible
to wind erosion. Trail stabilization with aggregates
or pavement may be necessary at some locations.

The northern tram route, interpretive and envi-
ronmental education areas, and perimeter devel-
opments occur on several soil types. Most of the
planned developments disturb relatively small
areas and would not significantly impact soil
resources. Periodic monitoring, especially at pop-
ular locations or sensitive sites, would minimize
visitor-related impacts to soil resources.

Remediation activities fo clean up contaminated
areas on the Refuge (Figure 4.1) will require dis-
turbance to soils. The excavation, remediation,
and capping of contaminated soils is expected to

(OMPREHENSIVE MANAGEMENT PLAN

affect sections in the central portion of the Refuge.
The location and extent of disturbance has not
been finalized. There is potential for wind and
water erosion during cleanup and revegetation,
although it is likely that extensive erosion control
measures would be used to prevent soil losses.
The area of disturbance is not known at this time.

Other reasonably foreseeable activities involve
off-site developments that would not impact
Refuge soil resources directly. Increases in

stormwater runoff potentially could cause erosion
in First Creek and other drainages.

Climate and Air Quality

Implementing the plan would result in insignifi-
cant changes to regional air quality. Ground-dis-
turbing activities associated with facility, trail, or
tram construction would have minor potential for
generating suspended particulates from soil sus-
ceptible to wind erosion. Any effects would be
minimal and short-term with revegetation of dis-
turbed areas.

Prescribed burning is a management tool that is
being considered for use in maintaining the long-
term health of the grassland ecosystem. The peri-
odic use of fire would cause a localized increase
in particulates and a reduction in visibility. (See
Figure 4.2.) Controlled fires would be conducted

Figure 4.2 The
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only under optimum weather conditions to mini-
mize air quality degradation and possible effects
at Denver International Airport (DIA). Annual pre-
scribed burning plans would be developed with
public involvement and adherence to state air
quality regulations and DIA requirements. Impacts
to air quality from prairie maintenance would be
temporary and unlikely to cause significant air
quality impacts.

Soil disturbance from tram road construction,
trails, buildings, and other facilities could increase
dust due to wind erosion. Best management plans
would be used to minimize potential impacts.

The increase in vehicles traveling to the Refuge
would be relatively small in comparison to current
average traffic volumes. Additional traffic would
introduce air pollutants from vehicle emissions
including carbon monoxide, nitrogen oxide, and
sulfur dioxide. During peak weekdays, traffic to
the Refuge is estimated at only 150 vehicles per
day compared to current traffic volumes on
Quebec Street of 35,000 vehicles per day. The
small additional increase in vehicle traffic to the
Refuge is not anticipated to significantly affect air
quality in the area.

Excavation and incineration of contaminated
soils during cleanup may introduce contaminates
into the air including suspended particulates, met-
als, organic compounds, and pesticides. Air quali-
ty impacts from remediation activities will be tem-
porary.

Off-site development surrounding the Refuge,
such as redevelopment of Stapleton Airport,
Gateway near Denver International Airport, and
growth and development in Commerce City, are
likely to influence local air quality. Increasing
commercial, industrial, and residential growth is
anticipated fo increase traffic on the roads sur-
rounding the Refuge. The incremental increase in

L

air pollutants from off-site vehicle emissions would
be considerably greater than the amount generat-
ed by additional vehicle traffic to the Refuge.

Water Resources

The Service would like fo maintain and manage
existing Refuge lakes and wetlands, partially fill
Upper Derby Lake (after contaminated sediments
have been removed), and maintain a small base
flow in First Creek. The First Creek channel would
be improved by returning it, as much as possible,
to its presettlement condition by increasing chan-
nel stability and restoring meanders to control
erosion (Figure 4.3). In addition, the creek would
be designed to handle increased flows associated
with upstream development of the First Creek
watershed. The restoration of the First Creek chan-
nel may increase erosion and sedimentation in the
short term, but these would decrease from existing
conditions over the long term.

The Refuge may have a surplus of water, at
least after storm events, due to development in
watersheds upstream. Stormwater detention and
conveyance facilities would be constructed or
modified to handle the increased runoff onto the
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Figure 4.3 First Creek has been channelized and dammed

since this area was setfled.
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Refuge in accordance with an intergovernmental
agreement between affected jurisdictions. Trash
racks and/or settling ponds could be constructed
to remove debris, suspended sediment, and float-
ables from ditches and streams entering the
Refuge. These structures could be located in the
perimeter buffer zone for easier access and main-
tenance. The Refuge might create an inferpretive
and environmental education area to create pub-
lic awareness of urban pollution problems.
Impacts to surface and ground water flows and
water quality would probably be insignificant for
each of the action alternatives. Increases in sur-
face flows, which might also affect ground water
flows, would be expected due to off-site develop-
ment. On-site changes would not result in signifi-
cant changes in surface flows. Similarly, increased
off-site runoff of poor quality water could affect
water quality at the Refuge. Refuge development,

which might contribute very small amounts of non-

point source pollution, would not significantly
affect surface or ground water quality. The rela-
tionship between surface water management and
ground water flow would be closely monitored by
the U.S. Army to ensure that contaminant plumes
continue toward the boundary containment and
treatment systems. Restoration of First Creek could
affect contaminant control due to changes in sur-
face water flow. Channel improvements in First
Creek would reduce flow rates and possible flood-
ing. The creation of new wetlands along First
Creek or in other areas could improve water
quality.

Water resources would be managed to main-
tain wildlife habitat and recreational and educa-
tional opportunities for the public. Implementing
the plan could possibly result in minor impacts to
surface and ground water. Construction of new
facilities and other ground disturbing activities

COMPREHENSIVE MANAGEMENT PLAN

could increase sedimentation to surface water
temporarily. New trail construction and increased
trail usage along some of the lakes and in the
southeast wetlands area could increase sedimen-
tation to surface water. Implementation of best
management practices to control runoff and ero-
sion would minimize these impacts. Most roads
within the Refuge would be reclaimed and revege-
tated; those remaining would be for staff use. This
would reduce erosion and sedimentation fo sur-
face water. Impacts to water resources would not
be significant.

Reasonably foreseeable activities

Reasonably foreseeable activities could have
minor to major effects within the Refuge on sur-
face and ground water flows and water quality.
These include Stapleton redevelopment, develop-
ment of the Gateway area southeast of the
Refuge, and Commerce City and Adams County
developments. Other reasonably foreseeable
activities that are not likely to affect surface or
ground water at the Refuge are “The Emerald
Strands” plan, part of the Airport Environs Plan to
link the Refuge to Barr Lake State Park, and other
area parks and open space. It is likely that all off-
site residential, commercial, and industrial devel-
opment located upstream from the Refuge would
increase runoff to the Refuge, which could alter
current water management practices, cause local
flooding, erosion, and damage infrastructure. The
potential impact could be serious, since ground
water flow direction could be altered, thus divert-
ing contaminant plumes away from containment
and treatment systems, resulting in flows that also
could exceed treatment system capacity. The Army
and Shell Oil Company would be responsible for
managing impacts caused by changes in ground



water flows. Proposed Irondale Gulch stormwater
management structures along 56th Avenue could
intercept increased urban runoff and improve
both quality and quantity aspects of Irondale
water entering the Refuge.

Stapleton Redevelopment
The redevelopment of the former
Stapleton International Airport
(Figure 4.4) south of the Refuge
could affect some surface water
flows on the Refuge. Flows in the
Havana interceptor from
Montbello runoff currently dis-
charge to Havana pond on the
Refuge. However, much of the flow
may be used to supply surface
water features on the Stapleton
property leaving only a small
amount to fill Havana pond.

Gateway Development

The Gateway Development area in the City of
Denver would be located largely within the
Irondale Gulch, First Creek, and Second Creek
drainage basins upstream and southeast of the
Refuge. Additional development also would occur
along the Highline Canal and elsewhere within
the Irondale Gulch basin. Several thousand acres
of undeveloped land would become residential,
commercial, and industrial areas likely to yield
much greater peak flows during precipitation
events and base flows from irrigation of lawns
and parks.

Full urbanization of the First Creek watershed
upstream of the Refuge would increase the annual
base flow of the creek by an estimated 261 per-

Figure 4.4 The redevelopment of the former
Stapleton International Airport,
south of the Refuge could affect

some surface water flows on the Refuge.
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cent, from 720 acre-feet to 2,600 acre-feet
{McLaughlin Water Engineers 1994). The largest
flow increases typically would be in the summer
months when high intensity storm events occur.
Future alterations in the First Creek channel would
have to be completed to accommodate increased
runoff from off-site. Plans include the possible con-
struction of a detention reservoir upstream from
the Bald Eagle Roost Exclusion Area to control

peck flows and erosion through
| the roost area.

Since First Creek loses water
due to infiltration, ground water
flow would also increase in the
First Creek basin within the
Refuge. The increased flows of
both surface and ground water
would likely change water quali-
fy constituents and concentra-
tions within the basin. Greater
amounts of contaminated runoff
from deve|oped areas upstream
might be carried onto the
Refuge. If the Highline Canal were to capture
runoff from newly developed areas adjacent fo it,
the increased flow in the Highline Canal could
benefit the Refuge, which often does not get much
of its water supply from this source. However, this
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is not a primary conduit for storm runoff, and
would contain higher levels of contaminants than
water diverted from the South Platte. Increased
flows in Second Creek would have little or no
impact on the Refuge, since less than 1,000 feet
of the creek crosses the Refuge at its very north-
east corner.

Commerce City Development
The Refuge Act of 1992 mandates that approxi-
mately 815 acres on the western boundary of the
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Refuge be sold. The most likely effect of develop-
ment on water resources would be increased
runoff and sedimentation. Future development in
this area may include the visitor center and prima-
ry parking area for the Refuge, and likely would
increase runoff to the South Platte. Soil erosion
and sedimentation during construction should
cause only insignificant, short-term impacts to
water quality. Commerce City also has plans to
develop lands that are in the Second Creek
drainage basin east of the Refuge; this probably
would have little effect on the Refuge since only
0.6 square mile (3 percent) of the drainage is
within the northeast corner of the Refuge.

Adams County Development
Adams County development plans that could
impact the hydrology of the Refuge are the same
areas described under the Commerce City
Development section. Impacts, such as increased
runoff, could occur to the Sand Creek and Second
Creek drainages.

Noise

Noise levels on the Refuge would vary some-
what from existing conditions with the implemen-
tation of the plan. Prairie maintenance activities
would require the periodic use of farm equipment.
Restoration of First Creek also would require the |
use of heavy equipment and machinery during
construction and revegetation. The reclamation of
existing roads on the Refuge also would result in @
temporary increase in noise levels. Construction of
buildings, the tram road, trails, and other facilities
would generate localized short-term noise above
background levels. Completion of cleanup activi-
ties, closure of most internal roads, and a
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decrease in vehicle traffic would result in an over-
all long-term reduction of noise levels.

A variety of features including trails, a tram
route, interpretive and environmental education
areas and buildings will be constructed. These are
temporary increases in noise that would be
spread over a period of time, and would be
scheduled to minimize the potential impact to
wildlife and visitors. Following construction of pri-
mary facilities, noise on the Refuge would be gen-
erated primarily from the tram and visitors. Noise
levels on the Refuge should be low in relation to
surrounding urban areas.

Cleanup operations are expected to require the
use of heavy machinery for excavation of contam-
inated areas and demolition of buildings. There
would be a temporary increase in noise while
these activities are in progress. Increasing devel-
opment around the Refuge may increase off-site
noise contributions from traffic, industrial facilities,
and residential and commercial development.

Biological Environment

Refuge management of specific habitats, bio-
logical communities, and individual species would
not cause significant adverse environmental
impacts. The proposed biological components of
the Comprehensive Management Plan are
designed to produce long-term benefits to the
Refuge. Biological components consist of a variety
of management activities that address manage-
ment of habitat, individual species, the reintroduc-
tion of native species not presently found at the
Refuge, and the management of human activities
and biological resources.

These activities would affect and alter the cur-
rent and post-cleanup landscape of the Refuge.
Most actions would have net environmental bene-



fits. When an existing landscape is altered and
managed to benefit and perpetuate preferred bio-
logical communities, the alteration often comes at
the expense of some biological resources.
Additionally, some proposed actions could create
potential resource conflicts.
The Comprehensive

Management Plan has specific
biological components:

* Grassland management;

* Tree replacement and

relocation;

* Management of Upper
Derby Lake;

® Restoration of First Creek;

* Management of special
species (deer, prairie
dogs, ferruginous hawks,
burrowing owls, migratory birds, and bald
eagles); and

* Reintroduction of species native to the short-
grass prairie, but not currently occurring on
the Refuge (pronghorn antelope, bison,
plains sharp-tailed grouse, and greater
prairie chicken).

Significant effects to the biological environment
include those beneficial or adverse effects antici-
pated to have regional, statewide, or national sig-
nificance, substantially affect federally-listed
species or management of the Refuge, or both.
None of the biological components (listed above)
would have significant adverse effects.

The management and reintroduction of certain
species would likely have the following significant
beneficial effects on the biological environment:

* The bald eagle is a federally-listed species, and
the maintenance of a regionally important winter-
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Figure 4.5 A deer population that exceeds the

Refuge’s carrying capacity could degrade the
Refuge for other species.

ing habitat for the bald eagle could be a signifi-
cant factor in this species’ recovery.

® Prairie dog colonies are declining along the
Front Range and over their entire range; this is a
keystone species essential to other species such as
eagles, burrowing owls, and other
raptors, which are also in decline.
* Management of deer popula-
tions is significant for the Refuge;
' a deer population that exceeds
the Refuge’s carrying capacity
could significantly degrade habi-
2% tat for other species. (See Figure
bl 4.5)

* Introduction of plains sharp-

tailed grouse and the establish-

ment of a self-sustaining popula-

tion is of statewide significance as
this species is a Colorado state listed endangered
species.

In addition to these significant effects, the bio-
logical components of the Comprehensive
Management Plan would have the following, less
significant adverse and beneficial effects on the
biological environment.

Grassland Management

The Army's restoration of degraded and weedy
non-native grasslands to native grasslands during
cleanup would result in a beneficial increase in
native plant communities. Establishment of native
prairie may reduce the existing plant and animal
species diversity of the Refuge and preferentially
provide habitat for species dependent on native
grassland habitats. Over the short term, grassland
restoration could temporarily increase the weed
cover of restored sites until desirable native
species eventually dominate. The conversion of
existing weedy communities fo native grasslands
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also would reduce weedy habitats at the Refuge
that help to support some species such as gold
finches, juncos and many other species.

The restored grassland communities and exist-
ing native remnant grasslands would be managed
primarily to benefit wildlife use by small mam-
mals, prairie dogs, burrowing owls, raptors, and
reintroduced native species. The Service would
use grazing by wildlife as an important manage-
ment tool for native grasslands. Other potential
management methods include burning, biological,
mechanical, and chemical controls. Burning may
affect some biological resources in the short term.
However, native wildlife have evolved with fire,
and should respond favorably over the long term
to burns that increase herbaceous plant produc-
tion and reduce non-native species. Selective use
of herbicides or pesticides could add minor
amounts of foxic compound residues to vegeta-

tion, soils, and organisms, which could affect non-

target species.

Tree Replacement and Relocation
Trees associated with old homesteads on the
Refuge provide important wildlife habitat. The
Service's goal is to maintain the habitat structure
provided by trees. In the northern zone, dead
trees would be left in place and new frees estab-
lished along First Creek as an element of the First
Creek restoration plan. In the southern zone, the
goal would be to maintain a mix and distribution
of vegetation similar to existing vegetation. Tree
replacement would focus on the use of native
species; however, in some instances, non-native
species also may be established.

Tree replacement would result in long-term ben-
efits to wildlife that rely on them for habitat (e.g.,
raptors, cavity-nesting wildlife and deer). The tree
replacement program also would result in an
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increase in native
trees. In the
northern zone,
the replacement
of trees in the
First Creek ripari- |
an corridor even- |
tually would
result in @ more
natural appear-

ing plains ripari-  Figure 4.6 Gesse and other walerfowl
an woodland.

use the lakes extensively.
However, the shift

in the distribution from homesteads to First Creek
would result in the eventual loss of habitat where
the trees now occur except in a few sites where
homestead trees would be replaced. In the south-
ern zone, tree replacement would be conducted to
maintain the current diverse habitat structure.

Management of Upper Derby Lake
The Army plans to restore Upper Derby Lake dur-
ing cleanup as a functioning shallow lake that
would provide habitat for shorebirds and water-
fowl. (See Figure 4.6.) The restoration of Upper
Derby Lake would increase the amount of aquatic
and waterfowl habitat at the Refuge about 40
percent. Upper Derby Lake would not be open to
public fishing.

Restoration of First Creek
The restoration of First Creek, an intermittent
stream and its associated wetlands and riparian
areas, is an objective common to all action alter-
natives. Conceptual restoration plans (McLaughlin
Water Engineers 1994) call for the restoration of
the historical channel shape and length, while
maintaining and enhancing existing habitat. The
protection and maintenance of roost trees along



9" First Creek is a critical
888 ' component of the restora-
88 fion plan. (See Figure 4.7).
Over the long term, the
restoration of First Creek
and its associated habitats
would result in a beneficial
increase in habitat diversi-
ty, including an increase in
- M wetland and aquatic habi-
Figure 4.7 First Creek is o fats in the northern zone.
sensitive and important  There may be adverse
wildlife corridor. impacts associated with
restoration activities
including temporary increases in cover by weedy
species due to disturbance, and an increase in the
consumption of water from First Creek due fo the
establishment of additional wetlands and riparian
vegetation (e.g., cottonwoods and willows), which
in turn could have minor effects on downstream
plant and animal communities.

Management of Special Species
Management of habitat within the Refuge would
focus on several species, which due to either their
legal status (federal listing under the Endangered

Species Act), importance to @
multitude of other species
(keystone species), or
because of their high profile
and interest fo the public,
deserve special management
considerations. Management
of these species would remain
constant for all action alterna-
tives. These special species
include white-tailed and mule
deer, prairie dogs, and bald

| i1 '-‘ |

species, such as burrowing owls, migratory birds,
ferruginous hawks, and other threatened, endan-
gered or candidate species, would benefit by
managing and improving habitat at the Refuge.

Deer. The Refuge currently supports about 730
deer (530 mule deer and 200 white-tailed deer).
Deer populations have increased dramatically
over the last eight years due to fencing, minimal
predation, good habitat, mild winters, and no
hunting. (See Figure 4.8.) The Service would man-
age the deer population at or below the carrying
capacity of the Refuge. This would require a vari-
ety of population control measures including
female sterilization or contraception, hunting and
culling of the herd. Additionally, it may be neces-
sary to periodically introduce deer from outside
the Refuge to increase genetic diversity. Over the
short term, there likely would be reductions of suit-
able deer habitat due to cleanup. Long-term deer
population goals would range from 325 to 550.
Managing the deer population for a suitable car-
rying capacity would have the following long-term
benefits:

* Maintenance of a healthy deer herd,

* Minimization of adverse effects to vegetation

| —— and habitat that support other

species, and

* Maintenance of viewing
opportunities for Refuge visi-
tors.

Certain deer population man-
agement techniques may be
unpopular with segments of
the public. Additionally, in the
near term, a reduced deer
population may reduce public

Figure 4.8 Because of the profection the Refuge offers, ~ viewing opportunities.

eagles. Many other important  there are some magnificant wildlife viewing opportunities. However, over the long term,
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a healthy deer population maintained at sustain-
able levels would offer Refuge visitors good deer
viewing opportunifies and promote other wildlife
viewing.

Prairie Dogs. Prairie dogs are a keystone species
and an essential prey base for raptors and coy-
otes. In addition, their burrows and associated
habitat structure provide habitat for a variety of
birds, mammals and herptiles. Currently, there are
approximately 100 acres of active prairie dog
colonies within the Refuge due to a 1995 plague
event. The Service has set a target of managing
3,500 to 5,000 acres of prairie dog habitat for
the Refuge. Management of prairie dog popula-
tions would include:

* Efforts to control sylvatic plague, a leading
cause of prairie dog population fluctuations.

* Management of several small (50 acres or less),
isolated prairie dog colonies as well as larger
colonies. The smaller colonies could be used to
repopulate plague-stricken colonies.

* A live trapping and relocation program to con-
trol prairie dog distribution and minimize colo-
nization of areas beyond the Refuge, burrowing
into capped cleanup areas, and disturbance to
recently restored grasslands.

Successful implementation of the Service's prairie |
dog management plan would result in the follow-
ing long-term benefits:

* Maintenance of a prairie dog population that
would support a variety of other dependent
species,

* Reduction in the fluctuations of prairie dog pop-
ulations and secondary effects of such fluctuations
on other species,

* Minimization of the spread of plague, and

* A potential reduction in nuisance prairie dog
conflicts with Refuge neighbors.
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Sylvatic plague is a disease transmissible to
humans by infected fleas or direct contamination
from infected animals. Efforts to minimize human
contact with the plague would include:

* Public education,

* Use of designated trails,

* Dusting colonies in visitor use areas with an
insecticide powder to control fleas, and

* Temporary closure of public access to areas
with plague-infected prairie dogs.

The prairie dog population would be somewhat
self-regulating due to periodic plague epizootics.
Once cleanup has been completed, chemical
lethal control of the prairie dog population would
occur only as a last resort. Most wildlife and habi-
tat management is adaptive (i.e., revisions are
made to habitat and species management consid-
ering successes and failures). The following poten-
tial adverse effects could occur if components of
the prairie dog management plan cannot be suc-
cessfully implemented or fail fo meet desired
objectives:

* If plague cannot be controlled, and large fluctu-
ations in prairie dog numbers occur, then the use
of the Refuge by migratory raptor species (e.g.,
hawks and eagles) would likely decline during
periods of low prairie dog numbers.

* |f prairie dogs cannot be successfully contained
within the Refuge, infected prairie dogs may
spread the plague beyond the Refuge.

* |f prairie dogs cannot be successfully contained
within the Refuge, they may be considered a nui-
sance by neighbors.

* If prairie dogs cannot be controlled or excluded
from newly restored grasslands, until such areas
are vigorous enough to sustain prairie dog graz-
ing, potential restoration areas could be lost or
significantly set back in their succession toward
sustainable native grasslands.



Bald Eagles. Bald eagles roost
and feed on the Refuge from
approximately November
through March each year. The
number of roosting eagles can
vary significantly during the
winter and between years.
However, the Refuge is consid-
ered to consistently have the
largest population of roosting
bald eagles along the Front
Range. It is believed that the eagles are atiracted
to the large population of prairie dogs for prey, in
combination with suitable nearby roost sites with
minimal disturbance and development. A 7,000-
acre bald eagle management area has been
established to protect and buffer important hunt-
ing and roosting habitat for the eagles. Bald
eagles are known to use habitat throughout the
entire Refuge. The First Creek roost observation
blind (Eagle Watch Area) has been a popular
public education program at the Refuge.

As desirable winter habitat for the bald eagle
continues to decline in the region, management of
bald eagle habitat at the Refuge would become
increasingly important. The protection and
enhancement of winter habitat for the bald eagle
at the Refuge could contribute to its recovery.
Protection of the bald eagle management area
may have minor effects to public uses such as the
seasonal exclusion of Refuge visitors from impor-
tant eagle habitats. However, public use programs
are adapted so that people may still visit and view
bald eagles and other winter wildlife. Current
bald eagle management allows for both protec-
tion of eagle habitat, and visitor observation via
tour buses and at viewing blinds. (See Figure 4.9)
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Figure 4.9 Special events provide visitors with unique

opportunities to learn more about the Refuge

| Reintroduction of Native
Species

4 The comprehensive manage-
ment plan includes the poten-
tial reintroduction of species
that do not currently occur on
I the Refuge but were once com-
ponents of the plains ecosys-
tem. The four species consid-
ered for reintroduction are:

® Bison,

* Pronghorn antelope,

* Greater prairie chicken, and

* Plains sharp-tailed grouse.

The following adverse effects may be associated
with the reintroduction of bison and pronghorn
antelope:

* Populations may require artificial control.

® There are safety concerns for Refuge visitors
and neighbors.

Pronghorn antelope are notorious fence walkers
and may escape from the Refuge at gates.
Perimeter fencing as well as internal fencing
would need to be strong enough to control bison;
such fencing may be an aesthetic distraction to
Refuge visitors.

* Bison and pronghorn antelope would compete
with other wildlife grazers.

* Exclusion fencing of the First Creek riparian and
wetland habitats may be required.

* Bison may damage signs, trees and shrubs by
their daily activities (e.g., rubbing, horning and
wallowing).

* Deer and pronghorn antelope are more suscep-
tible to predation if enclosed within bison fence
systems.

Establishment of bison and pronghorn antelope
would provide a visual attraction to Refuge visi-
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tors. The reintroduction of these native species
provides an educational opportunity to demon-
strate and explain the prairie ecosystem. Bison
and pronghorn would also supply an additional
tool for management of restored
shortgrass prairie.

The reintroduction and man-
agement of greater prairie chick-
en and plains snarp-tailed grouse
is expected fo increase wildlife
viewing and interpretive opportu-
nities and would increase biolog-
ical diversity. The plains sharp-
tailed grouse is a Colorado state-
listed endangered species, with
only one known self-sustaining
population in Colorado. The
establishment of a protected self-sustaining popu-
lation of plains sharp-tailed grouse at the Refuge
would be a beneficial effect of statewide signifi-
cance.

Increased development of the Refuge to accom-
modate public access and increases in visitor use
could adversely affect portions of the biological
environment.

Public education and access to wildlife habitat
is a major component of the Refuge’s program.
Access facilities can be located and constructed
and the public managed in ways that minimize
adverse impacts to the biological environment. For
example, seasonal and temporary inferpretive
and environmental education sites would restrict
visitor access at times and locations that avoid or
minimize impacts to wildlife.

Presently, visitation at the Refuge is primarily
limited to the lakes area and eagle watch, with
about 35,000 to 45,000 visitors annually. (See
Figure 4.10.) The Comprehensive Management
Plan anticipates an increase in annual visitation to
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Figure 4,10 The Eagle Waich allows
observation of bald eagles with

minimal disturbance.
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100,000 to 150,000 visitors, and concentrates
public use and access primarily around the lakes
area in the southern zone. Most of the southern
zone occurs within the bald eagle management
area and much of the lakes area
occurs within high use principal
bald eagle habitat.

All the tram loops occur within
! or pass through portions of the
! bald eagle management area and
the northern loop would pass
through the prairie dog manage-
ment area in Sections 29, 30 and
32, as well as known burrowing
owl locations.

A one- to three-fold increase in
visitor use, relative to present con-
ditions, that concentrates visitors in the lakes area
may increase eagle use of off-Refuge habitat.
Service-controlled use of frails, interpretive and
environmental education areas, and tram routes
would control visitor access in the Bald Eagle
Management Area to minimize potential conflicts.
It is not anticipated that there would be a substan-
tial shift in bald eagle use on the Refuge. Eagle
use would be monitored closely to minimize any
potential impacts.

Portfions of some of the proposed trails and
overlooks are located near important biological
resources (e.g., migratory bird nesting habitat,
raptor nest locations, or remnant native vegeta-
tion). Direct impacts to important biological
resources due fo construction of public access
facilities would be insignificant because these
areas would be avoided.

The disruption and division of once continuous
habitat into smaller units is called “habitat frag-
mentation.” The public facilities combined with
public use, particularly the proposed trails and



tram in the southern zone and lakes areq, would
divide habitat into smaller units. Visitor education,
trail signage and seasonal closure of trails would
help to minimize impacts to wildlife. The closure
and reclamation of most of the roads on the
Refuge would reduce existing habitat fragmenta-
tion.

Visitor activities can adversely disrupt wildlife
habits and movements. Some species, such as
mule deer, become habituated to the presence of
humans, while others avoid or minimize contact.
Some displacement of wildlife is likely in areas of
greatest visitation, particularly in the southern
zone. The plan would maintain extensive habitat
in the northern zone, which would have only limit-
ed public access and only minimal disturbance to
wildlife.

Cumulative effects result from the incremental
impact of the Comprehensive Management Plan
when added to other past, present and reason-
ably foreseeable future actions. Management of
the Refuge for wildlife would result in significant
beneficial effects to the biological environment
when considering past, present and reasonably
foreseeable future actions. Past actions on the
Refuge and surrounding area include use of the
Refuge for the manufacture of toxic chemical com-
pounds and the subsequent contamination of por-
tions of the Refuge. In addition, the southern part
of the Refuge was influenced by activities at
Stapleton Airport.

Implementation of the Comprehensive
Management Plan would occur in phases, with the
maijority of development occurring after Refuge
cleanup. Portions of the Refuge, particularly in the
northern zone, may be disturbed during cleanup
activities. The Service would work cooperatively
with the parties responsible for cleanup to revege-
tate disturbed areas. Revegetation of the sites
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would benefit the Refuge by providing habitat and
minimizing erosion of disturbed areas. Provided
that wildlife can be excluded from capped toxic
material, the presence of properly contained toxic
material would not adversely affect wildlife
resources or public use of the Refuge. Cleanup
activities may result in short-term habitat losses
and changes in the present landscape, but con-
tained contaminants would provide a significant
net environmental benefit over the long term.

The Refuge occurs at what has historically been
the edge of the urban Denver metro area.
Residential and commercial development occurs
on the east, west, and southern perimeters of the
Refuge, with agricultural lands on the north and
east sides. In the future, much of the currently
undeveloped lands around the Refuge may be
developed, especially due to the proximity to
Denver International Airport. Increased develop-
ment around the Refuge could affect the biological
environment of the Refuge in the following ways:

® Increased runoff from surrounding urban
lands would carry additional pollutants to the
Refuge (e.g., nutrients, pesticides, sediments, and
oil).

» Additional urban and industrial development
around the Refuge would reduce wildlife habitat
available to species that move between the Refuge
and nearby habitats.

* Development around the Refuge could isolate
the Refuge from nearby important wildlife habitats
(e.g., South Platte River and Barr Lake).

Development plans for surrounding areas
include potential open space, parks, and corri-
dors, which may lessen the effects of the future
development. Many of these developments could
link trails and open space with the Refuge.
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The future development of lands around the
Refuge would increase the value of the Refuge as
a regionally important wildlife habitat. The 27-
square mile Refuge eventually would be the single
largest area of undeveloped land in the Denver
metro area.

Threatened and Endangered Species

The significance of an impact to a threatened
or endangered (T&E) species depends on several
factors: duration of the impact, effect on a species
population or food source, modification of habi-
tat, and most importantly, the affects on the con-
tinved existence of the species. Impacts to candi-
date species for federal listing also are addressed.
An impact to a candidate species is considered
significant if the action might cause the species to
move toward federal T&E listing.

The Army will continue to manage the Arsenal
until the Environmental Protection Agency certifies
that cleanup is complete. The Army then will
transfer most of the land area to the Service. In
addition, following cleanup, the Army will transfer
responsibility for lakes and wetlands to the
Service. The timing for the transfer is unknown
since the length of time for cleanup is undeter-
mined. Until then, the Army will need water for
fire control, irrigation of newly restored grass-
lands, dust suppression, containment and remedi-
ation of contaminants, and maintenance of exist-
ing lakes and wetlands.

The Army’s contract with Denver Water for
water from the Highline Canal extends until 2042
and may be renewed at that time. However, the
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Army is searching for a more reliable water sup-
ply from surface water, ground water, treated
wastewater, or a combination of sources. The
Army currently is considering various alternatives
to supply the water. If the Army’s selected alterna-
tive requires water derived from the South Platte
River, the Army will initiate Section 7 consultation
with the U.S. Fish and Wildlife Service concerning
threatened or endangered species in the Platte
River system.

Bald Eagle

The plan incorporates several development and
use features within the Bald Eagle Management
Area (BEMA). The tram routes would extend into
the BEMA, as would an optional route to the
Eagle Watch Area. Several trails and interpretive
and environmental education areas in the south-
ern portion of the Refuge occur within the BEMA..
The Eagle Watch Area on the east side of the
Refuge would also be maintained. Most of the
physical structures, improvements, or activities
within the BEMA would be designated for season-
al use when eagles are not present. The northern
tram route would run periodically and is not
expected fo affect bald eagles. Currently-operat-
ing bus tours at the Refuge and visitor activities
near the lakes have not significantly affected bald
eagle use in these areas. Additional visitor use,
noise and activities on the Refuge may result in a
shift in eagle habitat use; however, measurable
change in bald eagle habitat use is not expected.
Intrusions into bald eagle use areas would be
closely monitored to minimize potential impacts.
No significant adverse impacts to bald eagles are
anticipated with the Comprehensive Management
Plan.

The maintenance of the Refuge as a regionally
important habitat for the bald eagle could be a



significant factor in this species recovery.
Management activities that protect and support
prairie dog populations also would have a signifi-
cant beneficial impact on bald eagles. Restoration
activities along First Creek would occur during the
summer when eagles are not present, and would
protect and enhance roost habitat.

Peregrine Falcon

Peregrine falcons are only occasionally sighted
on the Refuge. Restoration and enhancement of
First Creek and other areas of wetland habitat
would improve the quality of songbird habitat, the
primary prey for peregrine falcon. Due to the lim-
ited occurrence of peregrines on the Refuge, it is
unlikely they would be affected adversely by the
Comprehensive Management Plan. Long-term pro-
tection of lands at the Refuge constitutes a positive
impact for this species.

Ute Ladies’-tresses Orchid

No Ute ladies’-tresses orchids have been found
on the Refuge. No adverse impacts to the orchid
are expected from activities planned.

Plains Sharp-tailed Grouse

There are currently no plains sharp-tailed
grouse on the Refuge, but the Refuge would con-
tain habitat suitable for their reintroduction.
Establishment of a population of plains sharp-
tailed grouse on the Refuge would be a significant
benefit to its recovery.

Greater Prairie Chicken

This species is not presently found on the
Refuge, but is being considered for reintroduction.
Proposed habitat improvements would be benefi-
cial to the establishment of this species.
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Preble’s Meadow Jumping Mouse

This species has not been observed on the
Refuge. Restoration of First Creek could temporari-
ly disturb potential jumping mouse habitat.
Significant adverse impacts could likely be avoid-
ed. First Creek restoration could provide improved
habitat for establishing a population of Preble’s
meadow jumping mouse.

Swift Fox

The presence of this species on the Refuge has
not been confirmed. The mainfenance of native
vegetation on the Refuge would be beneficial to
the swift fox if it is present or reintroduced.

figure 4.11
‘erruginous Howks
depend upan
prairie dogs os
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Ferruginous Hawks

Several ferruginous hawk winter roosts are
found within the vicinity of the proposed northern
tram route. (See Figure 4.11.) Ferruginous hawks
also hunt in the prairie dog towns bisected by the
tram road. Displacement or shifting of ferruginous
hawk use areas may occur from tram operation in
this area. Maintenance of the prairie ecosystem
and prairie dog towns would be an important
beneficial effect. Development of the plan is not
expected to impact ferruginous hawks adversely.
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Baird'’s Sparrow

This species, which favors shortgrass prairie, is
an occasional migrant to the Refuge. Maintenance
of native grasslands should greatly improve the
quality of habitat for this species.

Black Tern

Black terns are occasional migrants to Refuge
lakes and wetland areas. Habitat improvements
along First Creek and management of Upper
Derby Lake for shorebirds would increase the
available habitat for black terns. The plan would
not adversely affect this species.

Mountain Plover

This species has been observed at the Refuge,
but no nesting activity has been noted.
Maintenance of grasslands and proactive man-
agement of prairie dog complexes would be a
significant improvement in mountain plover habi-
tat.

White-faced Ibis

The management of Upper Derby Lake for
shorebirds and waterfowl would provide a benefi-
cial increase in suitable habitat for this species.
Overall, there would be a beneficial impact fo this
species.

Regal Fritillary Butterfly

This species has not been documented on the
Refuge. Maintenance of native vegetation is likely
to improve habitat suitability for the species.

Colorado Butterflyweed

No occurrence of this species has been docu-
mented on the Refuge. The restoration of First
Creek and other wetland enhancement activities
could affect potential butterflyweed habitat.

(OMPREHENSIVE MAHAGEMENT PLAN
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Discovered stands likely could be avoided. There
would be no adverse impacts to this species.

Developments and activities off the Refuge may
potentially affect threatened and endangered
wildlife populations on the Refuge. In general,
development such as the Gateway area,
Commerce City, Adams County and E-470 road
construction, would reduce the amount of habitat
available for use by threatened and endangered
species or their prey. This would likely increase the
value of the Refuge fo these species.

Regional bald eagle use occurs on approxi-
mately 140 square miles surrounding the Refuge
(USFWS, et. al. 1992). Bald eagles use the Refuge
for winter roosting, and Barr Lake, northeast of
the Refuge, for nesting. Winter use of the Refuge
by eagles has fluctuated, possibly from loss of
prey base in surrounding lands. The management
of the bald eagle winter roost and prey popula-
tion habitat on the Refuge may become more
important as surrounding lands are disturbed.
Cleanup and remediation activities on the Refuge
could potentially disturb bald eagle use.
Cooperative agreements between the U.S. Army
and the Service have developed long-range man-
agement plans for protection of bald eagles and
other wildlife (USFWS 1992).

Other candidate species and state threatened
species may rely on the Refuge to provide habitat
due fo potential habitat losses from surrounding
developments. Species that are most likely to
increase their reliance on the Refuge include fer-
ruginous hawks, Baird's sparrow, mountain plover
and, if reintroduced, the greater prairie chicken.



Social and Economic Environment

Visitor Projections

Current annual visitation is 40,000 persons.
The Refuge could accommodate 40,000 visitors
by the year 2000 (Phase 1) as additional environ-
mental and interpretive sites are developed.

By the end of cleanup, with the development
associated with Phase I, visitation could grow to
100,000-150,000, of which 40,000-50,000
would be participants in environmental education
programs. (See Table 4.1.)

Five to ten years beyond the completion of envi-
ronmental cleanup (Phase Ill), the Service could
accommodate 360,000 visitors per year on the
Refuge itself. Approximately 60,000 of these visi-
tors would be participating in environmental edu-
cation programs.

Most of the land in the western zone, where the
Visitor Learning Center will be located, will not be
owned by the Service. Its level and rate of devel-
opment cannot be determined by the Service. (The
Service seeks to work in partnerships with
Commerce City, Denver, and businesses in devel-
oping the western zone.) Visitation to the Visitor
Learning Center could reasonably be 512,000
persons per year. That figure could range widely
depending on the scope of development in the
western zone.

Land Use

Development of the plan will not have an
adverse impact on land use surrounding the
Refuge.

A higher concentration of commercial land use,
especially businesses that provide goods and ser-
vices, like gasoline and convenience items, may
develop near the entrances to the Refuge. Access
points to the Refuge would include the visitor cen-
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ter and Eagle Watch. Commercial development
probably would occur off Quebec Street or 56th
Avenue near the visitor center, and off Pefia
Boulevard near the Eagle Watch. Land use in the
southwest corner of the Refuge would be partially
devoted to primary facilities.

About 815 acres would be eliminated from the
Refuge as mandated by the Refuge Act. This land
in the southwest corner of the Refuge and along
the western edge would be auctioned by the
General Services Administration to the highest
bidder. Future land use on the Refuge currently is
not known. However, no residential development

will be allowed.
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Social and Economic Conditions

Community

The character and population of the community
surrounding the Refuge would not change signifi-
cantly. The proposed management emphasis of
the Refuge would be the conservation and
enhancement of wildlife and natural resources,
and opportunities for compatible public use,
research, and education. No residential, commer-
cial, or industrial development would occur on the
Refuge. There is potential for a small amount of
commercial development as an indirect result of
the Refuge. This development would be concen-
trated in services. Effects to community services
and infrastructure would be insignificant.

The Refuge would not have significant effects
on the local population. No residential develop-
ment would occur on the Refuge. Plans for lands
around the Refuge, including Gateway, Stapleton,
Adams County, and New Lands in Commerce
City, have been developed. The Refuge could
make these areas more desirable places to live,
and indirectly attract additional residential devel-
opment in combination with other factors. The
establishment of the Refuge and cleanup of the
Arsenal also may alter the public’s perception of
the Refuge. The public may associate this area
more with natural resources, wildlife, and outdoor
recreation, and less with environmental degrodcl-
tion and the associated cleanup.

Employment and Income

Staffing levels at the Refuge would increase to
75. Currently, there are 51 positions allotted for
the operation and management of the Refuge. A
total of 32 positions are filled and 19 are vacant.
Based on current salaries for vacant and filled
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positions, approximately $2.8 million would be
needed for the 75 staff positions.

Average salaries for positions at the Refuge
may decrease compared to current levels when
the Refuge is fully developed and established.
Additional temporary employment would be assc
ciated with the construction of Refuge facilities,
including the visitor center.

Local employment in Commerce City and
Adams County may change as a result of the
Refuge. However these changes are not expected
to be significant. Employment in the Denver metro
area would be affected slightly from employment
created at the Refuge. For each job at the Refuge,
a maximum of 0.5 indirect jobs would be created
in the Denver metro area (Colorado Division of
Local Governments 1995).

Employment and income impacts would have
very minor effects on employment opportunities
and income in the Denver metro area. The effects
would be positive.

Increased indirect income also would occur with
Refuge development. Indirect income results when
dollars from the initial purchase of goods and ser-
vices are spent again. For example, for every
paycheck dollar spent on local gasoline or gro-
ceries, a portion is spent again by the receiver for
other goods and services. It is unlikely that a sig-
nificant portion of the income earned by employ-
ees at the Refuge would be spent on goods and
services in Adams County. While much of it would
be spent in the Denver area economy, the net
effect would be very small.

Visitors to the Refuge may impact existing retail
corridors slightly and increase commercial devel-
opment near the Refuge. Refuge visitors would
travel through existing or future retail corridors
and may alter their spending patterns slightly.



With the development of the new Denver
International Airport and the closing and pro-
posed redevelopment of Stapleton Airport, several
plans for the area surrounding the Refuge have
been created. These plans and others include
aspects of residential, commercial, and open
space development.

Sites of residential communities planned for the
area include Gateway, Stapleton, and Commerce
City New Lands. Open Space and trails are
planned in and around these communities. More
opportunities for public use in and around the
Refuge would mean an increased quality of life
for residents of the surrounding communities, both
existing and planned. The Refuge and its facilities
could become a center of community recreation,
and thus provide an important link for coordinat-
ing community programs and recreational oppor-
tunities.

The establishment of the Refuge and cleanup of
the Arsenal also may dlter the public’s perception
of the northern metro area communities, including
Commerce City. The public may come to associate
this area with natural resources, wildlife and out-
door recreation.

Once the communities planned for Gateway,
Stapleton, and Commerce City New Lands are
developed, more of the indirect jobs and income
created by the Refuge may remain in these com-
munities rather than being more widely distributed
in the entire Denver metro area. Currently, there
are few retail corridors near the Refuge. As the
planned mixed use and commercial areas devel-
op, visitors to the Refuge may stimulate additional
growth in these corridors. Commercial develop- |
ment near the proposed Refuge entrances, espe- |
cially the proposed entrance off Pefia Boulevard,
where commercial development already is
planned, may increase with development.
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The indirect employment that the Refuge would
generate would be a portion of an overall
increase in employment in the northern metro
area. This area may become an employment cen-
ter with the concentration of the Refuge, DIA,
Stapleton, and Gateway.

Environmental Justice

This section provides an analysis of the effects
of implementing the plan on minority populations
and low-income populations.

The Refuge would be an urban Refuge, with
potential users coming primarily from the Denver
metro area. Portions of the Denver metro area
consist of minority and low-income populations.
The public use proposed would have a beneficial
effect on minority and low-income populations.
The Service would seek partnerships with area
schools to provide free environmental education.
The Service also proposes periodic “free days”
where the admission fee would not be charged.
These free days would provide an additional
opportunity for low-income populations to visit the
Refuge. The perimeter trail would provide
increased recreational opportunity to any minority
and low-income populations in the area surround-
ing the Refuge.

The increased traffic would have an adverse
effect on any minority and low-income popula-
tions in the area surrounding the Refuge. The
effects would not be significant, however.

Recreation

Many types of recreational opportunities would
exist at the Refuge. Interpretive and environmental
education areas, presentations, and special events
allow the public to learn more about the Refuge,
its wildlife, natural resources, history, and
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cleanup. Eagle
watching, bird
wafching, and
wildlife tours
provide the pub-
lic with a better
understanding
of wildlife.
Considering
current visitation
and participa-
8 tion in public
programs, many
programs seem

- to be gaining
Figure 4.12 Catch-and-release fishing popularity, espe-
can be enjoyed by all age groups. cially participa-

tion in environ-
mental education, interpretive programs, and
nature walks. Participation in fishing, presenta-
tions, eagle watching, and special events has
increased markedly. (See Figure 4.12.) It is
expected that the popularity of these programs
would continue, and growth in participation
would level out as the Refuge is developed and
becomes an established outdoor recreation site.
Expected visitation levels would be higher than
current levels and, therefore, would provide more
opportunities for the public to participate in these
and other programs.

An environmental education facility would be
built near the visitor center or combined with it.
Specific interpretive and environmental education
areas would be designated at various sites.

Refuge populations of bald eagles, waterfowl,
deer, and other wildlife species would enhance
public opportunities for wildlife observation, envi-
ronmental education, and interpretation. The plan
will offer the public more opportunities to partici-
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pate in Refuge programs. More visitors and
opportunities for public use would mean an
increased quality of life for residents of the sur-
rounding communities (both existing and
planned), and for Refuge visitors from the Denver
metro area.

The visitor center and other primary structures
will benefit the public recreational experience by
providing facilities for environmental education
and interpretive programs. There would be an
increased availability of environmental education
programs for local and regional schools and the
public. The placement of such facilities in the area
would enhance interpretation of other local fea-
tures and provide an important link for coordinat-
ing community programs and recreational oppor-
tunities. The recreational and environmental edu-
cation opportunities of the region would be
enhanced by the Refuge. The perimeter regional
trail around the Refuge would connect with many
of the natural resource amenities of northeast
metro Denver.

Other outdoor recreation sites that may offer
similar opportunities to the Refuge include Barr
Lake State Park and Recreation Area, Cherry
Creek and Chatfield Reservoirs, Roxborough Park,
and the Boulder Mountain Parks System. These
areas may lose some of their total annual visitors
to the Refuge. On the other hand, areas located
near the Refuge, like Barr Lake, may attract more
visitors due to an increased awareness of recre-
ational opportunities in the area.

The Refuge would provide greater access and
connection to regional trails, open space, and out-
door recreational opportunities. The development
of recreational and educational facilities at the
Refuge would enhance interpretation of other local
features and provide an important link for coordi-
nating community programs and recreational



opportunities. It also may stimulate greater aware-
ness of recreational opportunities in Adams
County and use of open space and outdoor recre-
ation facilities. Populations of wildlife might
increase in response to an increase in land area
and corridors, and enhance public opportunities
for wildlife observation, environmental education,
and interpretation. Linking on-site open space to
regional, community, and neighborhood open
space and parks systems and trails would con-
tribute to the structure and organization of land
use and development, provide more pedestrian
and bicycle links, and create a greater amenity.

Cultural Resources

Historic properties on the Refuge may be sub-
ject to direct and indirect impacts as a result of
implementation of the Comprehensive
Management Plan. Direct impacts are primarily
the effects related to project construction, opera-
tion and maintenance. Indirect impacts are usually
attributable to factors such as better access,
increased traffic and visual intrusions. Befter
access and increased traffic can lead fo increased
vandalism, while visual intrusions may impair the
ability to see and interpret a historic property in
its original sefting.

Implementation of the plan is not expected to
significantly affect cultural resources. The specific
location of facilities and improvements have not
been determined and the status and location of
historic sites is still under investigation.

No cumulative effects are expected to cultural
resources from foreseeable off-Refuge develop-
ment. Cleanup operations on the Refuge could
potentially affect several cultural resource sites.
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Transportation

Estimates of vehicle traffic to the Refuge were
based on current visitation patterns as well as sev-
eral assumptions on future visitor use. (See Table
4.2.) It was assumed that on weekends, essentially
all visitors would arrive by automobile, but that
during the week, half of the visitors are school
children who would arrive by bus. The average
occupancy of autos is assumed to be 2.37, the
average family size for the Denver area. It is also
anticipated that the average visitor stay would be
one-half day. Primary access to the Refuge would
be through the Visitor Learning Center. Visitors
would park their automobiles here and either walk
or ride frams into the Refuge.
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Based on projected visitation of 150,000 by the
end of Phase I, traffic volumes would be projected
at 60 cars and four buses on an average week-
day. Weekend traffic is estimated at 330 vehicles
per day, which is about three times the current
weekend traffic. Peak visitor month traffic volumes
for the weekend is estimated at 830 vehicles.
Special event traffic volume is estimated at 4,110
vehicles.

Future traffic levels (year 2015) were estimated
by increasing current (1995) volumes by 2 per-
cent per year, the general rate of growth in the
Denver metro area. Current average weekday vol-
umes on Quebec Street, the primary road access-
ing the Refuge, is approximately 35,000 vehicles
per day. The maximum weekday volume forecast-
ed for the Refuge would be 140 vehicles per day.
This moderate increase in traffic volume may be
difficult to distinguish from background traffic vol-
umes and would not be considered significant.

Winter peak event Saturday volumes including
Refuge traffic have been forecasted (year 2015)
for nearby roadways. As with weekday volumes,
the traffic generated by the Refuge on peak event
Saturdays would be relatively small in relation to
the normal volumes. The peak season Saturday
volumes that include the Refuge are less than the
normal weekday volumes. This is because both
Saturday and Sunday normally have less traffic
than during the week. Traffic safety would not be
reduced if adequate turn lanes are provided at
the main entrance to the visitor center. Special
events may require additional traffic control to
facilitate traffic low.

If the Visitor Learning Center or other features
of the western zone become maijor attractions, this
would affect traffic projections significantly.

Development of lands surrounding the Refuge
for residential, commercial and industrial activities
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is expected to increase the amount of traffic on
roads adjacent to the Refuge. The closure of
Stapleton Airport has reduced traffic on Quebec
Street, but redevelopment of these lands may
increase future traffic volumes. In addition, devel-
opment of the 815-acre parcel of land to be sold
along the west side of the Refuge would generate
traffic along Quebec. Gateway development on
lands to the south and east of the Refuge would
increase traffic volumes along Buckley Road, Pefic
Boulevard, and proposed E-470. Cleanup opera-
tions would continue to generate fraffic from Army
personnel, equipment operators, and contractors
for the next ten years or more. Traffic from
cleanup operations would occur both on and off
the Refuge. Following cleanup, on-Refuge traffic
would decrease significantly.

Visual Resources

The Visitor Center off the Refuge to the south-
west would reduce the visual impact of the new
primary facilities. They would be absorbed into
the adjacent urban fabric of that area. It is antici-
pated that the existing on-site maintenance and
research facilities would be reused by the Service.
Other improvements fo the Refuge would result in
satellite interpretive and environmental education
areas with outdoor classroom structures and asso-
ciated loop frails, interpretive trails, and a tram
route; the trails would consist of crushed stone
and the tram route would be paved. It is anticipat-
ed that all of the existing roads would eventually
be removed, with the exception of the two track
perimeter road inside the fence, several internal
two-track roads, and a paved service road for
management access.

The trails would be designed to avoid sensitive
wildlife areas and would be integrated into natur-



al land forms. The satellite interprefive and envi-
ronmental education areas would be constructed
of native materials and designed to blend into the
surrounding landscape. Because of the more veg-
etated nature of the southern portion of the
Refuge, and its greater wealth of natural
resources, most of the facilities for public use
would be located there. Public access to the
Refuge would be controlled and confined to the
tram route and designated trails. The visual intru-
siveness of these facilities would be in direct pro-
portion to their quantity, since their nature would
remain unchanged between alternatives.

Resource Commitments

Federal funding for staff and operations would
be an irretrievable commitment of resources.
These resources would not be available for other
federal programs or projects.

The transfer of land from the Department of
Defense to the Service (Department of Interior)
would be retained as “public lands” and would
be unavailable for private use or development,
with the exception of about 815 acres of land,
which would be sold under dll alternatives. These
changes would be an irretrievable commitment of
resources.

Short-term Uses of the Environment and
Maintenance of Long-term Productivity

Historical uses of the Refuge, including early
seftlement, the manufacture of munitions and toxic
chemicals, and cleanup of soil and ground water
contamination have affected the long-term pro-
ductivity of the ecological environment of the
Refuge. These activities have altered the natural
environment. Short-term uses of the refuge associ-
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ated with implementing the Comprehensive
Management Plan include the construction of facil-
ities and modifications and enhancement of the
natural environment. The effects of implementing
the Comprehensive Management Plan would con-
tribute to the maintenance and enhancement of
long-term productivity of the Refuge environment.

Unavoidable Adverse Environmental Effects

Adverse environmental effects that would be
associated with implementation of the
Comprehensive Management Plan are short-term
and minimal. During construction of additional
facilities on the Refuge, wildlife would be dis-
turbed and temporarily displaced. Facilities con-
struction, enhancement of First Creek, and wet-
lands development would result in minor, short-
term disturbance of soils and erosion. The long-
term effects of implementing the Comprehensive
Management Plan would be beneficial to the bio-
logical community and the diversity and produc-
tivity of the Refuge ecosystem.

How the Refuge will relate to its surroundings

Stapleton Redevelopment

The former site of Stapleton International
Airport adjoins the Refuge on the southwest. Plans
for Stapleton redevelopment are described in the
Stapleton Development Plan (February 1995).
Stapleton will be redeveloped during the next 30
to 40 years into a mixed-use community capable
of supporting 30,000 jobs and 25,000 residents.
The plan focuses on the sustainable integration of
employment, housing, and public transportation;
ties between Stapleton and the surrounding com-
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munity; and opportunities for parks, open space,
and recreation.

More than one-third of Stapleton (about 1,600
acres) will be managed for parks, open space,
and recreation. The open space system will serve
a maijor role in unifying Stapleton, making effec-
tive regional connections, and restoring the eco-
logical health of natural systems on and off the
site.

The Refuge borders the Stapleton property and
connects through it to the Sand Creek waterway.
Regional trails are anticipated along Sand Creek,
Westerly Creek, and the open space corridor con-
necting Sand Creek with the Refuge.

DIA Gateway Development

In 1988, Denver annexed about 2,000 acres of
land near Denver International Airport (DIA). A
comprehensive plan for this land plus an addition-
al 2,500 acres already in Denver was prepared
(City and County of Denver 1991). These 4,500
acres, south and east of the Refuge and between
DIA and Interstate-70, are known as Gateway.
Most of the land presently is used for dryland
farming. Gateway is expected to develop over the
next 50 years due to its proximity to DIA. About
65,000 people are expected to reside at Gateway
at buildout in 2045.

The eastern Refuge boundary will be separated
from Gateway by Pefia Boulevard. Residential and
mixed uses will adjoin the Refuge south of 56th
Avenue. A 90-acre urban park will be located
south of the Refuge and east of the Montbello
neighborhood, and a 180-acre golf-course will be
located along First Creek southeast of the Refuge.
Drainage from the golf course will flow towards
the northwest into a drainage pond on the
Refuge. First Creek is significant wildlife habitat
and, therefore, the Gateway Plan proposes this
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area remain undeveloped. Gateway will be linked
to the surrounding areas by the Platte River
Greenway and Highline Lateral hike and bike
trails.

The Gateway Plan emphasizes economically
successful development; distinctive, livable neigh-
borhoods; mass transit, pedestrian and bicycle
links; open space; and environmental protection.

The Refuge's perimeter greenbelt trail will feed
into the Gateway neighborhoods.

New Lands in Commerce City

A series of infergovernmental agreements
among Commerce City, Adams County, Aurora,
and Brighton divided the land around Denver
International Airport and identified 43 square
miles as the Commerce City Annexation Area.
This area is located north and east of the Refuge
and is referred to as New Lands. The plan for this
area is detailed in the New Lands Comprehensive
Plan (City of Commerce City 1992).

Existing land use in this area is mostly agricul-
tural with scattered residential properties. Smalll
parcels of commercial and industrial uses are
located less than a mile north, northeast, and east
of the Refuge. The Burlington Northern Railroad,
which runs along the northwest corner of the
Refuge, is expected to draw additional industrial
development. A storage facility and the Rocky
Mountain Speedway adjoin the Refuge on the
northeast. Tower Landfill, located about 1 mile
east of the Refuge, is within the planning area.

Most of the New Lands in Commerce City are
zoned by Adams County. Non-contiguous areas
north and east of the Refuge are zoned by
Commerce City. Most of the area surrounding the
Refuge is zoned agricultural or planned unit
development.
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The plan proposes various land uses. The area
north and east of the Refuge, between Tower
Road and State Highway 2, is proposed for resi-
dential use. A small parcel adjoining the south
half of Section 29 is proposed for office and dis-
tribution development. Proposed open space will
be in the First Creek and Second Creek flood
plains.

Significant transportation routes near the
Refuge include I-76 to the northwest, 96th Avenue
along the northern boundary, and Buckley and
Tower roads fo the east. The proposed E-470
highway will be located about 2 to 4 miles north-
east of the Refuge. Significant development is
expected to occur along the E-470 corridor.

Lands within 100-year flood plains are
reserved for trails, parks, recreation areas, park-
ing, and open space. Neighborhood parks are
proposed for Sections 13, 17, and 18 north of the
Refuge, and Section 21 east of the Refuge. The
Parks and Open Space Frame Work Plan (BRW,
Inc. April 1992) proposes to incorporate recre-
ational opportunities from the Refuge, Barr Lake,
the E-470 Corridor, and the Denver International
Airport buffer zones.

Adams County Development

The Adams County Comprehensive Plan (1984,
Amendments through 1990), includes several
county development objectives: strong economic
development, locating development on suitable
soils, minimizing erosion, and conserving prime
agricultural soils and subsurface resources.

The plan describes proposed land use for the
areas adjoining the Refuge on the west, north-
west, north, and northeast. The area along
Quebec Street, from 56th Avenue to State
Highway 2, is designated commercial mixed use.
The area northwest of State Highway 2 is primari-
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ly designated industrial, with some medium densi-
ty residential and parks, open space, and flood
plains. North and northeast of the Refuge along
96th Avenue, from Buckley Road to Peoria Street,
is designated suburban residential, and porks,
open space, and flood plains. A small portion of
land east of the Refuge between 72nd and 88th
Avenues is designated commercial mixed use.

Large portions of open space and natural areas
(including agricultural lands) are located in
Adams County, including the Refuge, an area
west of Highway 86 from 88th Avenue to the
County’s northern boundary, around Barr Lake,
and north and east of the DIA. The plan establish-
es buffer areas of 150 feet around lakes, 20 feet
on either side of trails, and 1/2 mile around Barr
Lake. Stated objectives in the plan are to protect
and enhance Barr Lake, restore wildlife values
along the South Platte River valley, and protect
critical wildlife habitat.

Emerald Strands

The Emerald Strands (Adams County, et.
al.1990) is a network of existing and planned
trails and open space from Cherry Creek
Reservoir on the south to beyond Barr Lake State
Park and Recreation Area on the north, and from
the South Platte River on the west to Box Elder
Creek on the east. Emerald Strands was devel-
oped as part of the Airport Environs Plan, which
focused on controlling development around the
Denver International Airport. The interjurisdiction-
al plan addressed the following issues:

® The continuity of trails across city and coun-

ty boundaries,

* The joint development of regional parks,
and

* Consistent standards for trails and parks.
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The Refuge is the largest and most concentrated
area of open space in the Emerald Strands. On
the south, the Refuge connects to trails and open
space along First Creek, Sand Creek, the Highline
Lateral, and E-470. On the North the Refuge con-
nects o open space and trails along First and
Second Creeks, E-470, I-76, the South Platte
River, Barr Lake, Fulton Ditch, and the Brighton
Lateral. Recreational opportunities include hiking,
biking, fishing, bird watching, and picnicking.
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5. PLANNING PROCESS

his section summarizes the process of developing the

Comprehensive Management Plan for the Rocky Mountain

Arsenal National Wildlife Refuge. The purpose of this section is
to explain the procedures that were followed for each step of the
process. The specific outcomes of the various steps described here
are given earlier in this document.

The process included four major steps. First, an inventory and
an analysis of relevant data, including maps, were carried out.
Second, a program—an overall package of activities and func-
tions—was developed for the Refuge. Third, the program was
applied to the site and five alternative plans were created. Fourth,
the selected alternative plan was thoroughly documented so that
the intent of the plan could be communicated to the public. The
process itself was not as linear as this list of steps might suggest. In
many cases it was important to revisit earlier decisions as more or
better information became available.

Part of the process of creating the final plan included evaluating
its environmental impacts. A draft environmental impact statement
was created and presented to the public during the development of
alternative plans. The final environmental impact statement was
carried out during the final phase of the project.
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The diagrams and other illustrations found across the top of
the next pages present in graphic format some of the ideas

considered during the planning process.

Each component of the planning process is

described below.

1. INVENTORY AND ANALYSIS

Orient team to site

The project started with a series of activities,
including site tours, that introduced the planning
team to the site and the Refuge staff.

Review existing information and maps

All existing relevant information, including
reports and maps, were reviewed for comments or
recommendations that might relate to the creation
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of the comprehensive management plan. For
example, a review of the Emerald Strands Plan
revealed that all of the streams in the area of the
Refuge, including First Creek, had been identified
as part of a connected system of open space.
Many of them were targeted for trails develop-
ment. This information proved important in devel-
oping the Refuge’s management plan because a
through-trail along First Creek was seen as incom-
patible with the bald eagles and other species
using that corridor. In recognition of the communi-
ty’s stated desire (in the Emerald Strands Plan) for
a trail along First Creek, the concept was explored
and later adopted to include a perimeter green-
belt around the Refuge thus connecting into the
regional trail system.

Information summarized from these diverse
sources was reviewed during the development of
the Refuge plan.

Create preliminary vision

A two-day workshop was conducted with both
Refuge staff and the planning team to record a
preliminary vision for what the Refuge might
become. In very broad terms, participants dis-
cussed and reached consensus on the types of



wildlife management, public programs, and facili-
ties that seemed appropriate at this early stage of
the planning process. The workshop helped the
planning team frame questions to the public.

A particularly significant concept developed at
the workshop was the recognition that the 27-
square mile Arsenal has several very different
landscape types: a northern zone characterized
by grasslands and prairie dog colonies, a south-
ern zone with extensive introduced vegetation and
water bodies, and a corridor along First Creek.
These zones, along with one that was added later
in the project to include gateway lands just off the
Refuge, reflect ecological conditions that are quite
different across the Refuge. This “zones concept”
was used in developing management objectives
that respond to these ecological differences.

Organize and conduct focus groups

Eight focus groups were created with the fol-
lowing principal memberships: neighbors, civic
and business leaders, environmental education,
environmental organizations, recreation, pubfic
agencies, tourism, and the scientific community.

These groups met twice during the project to
provide input into the process, particularly as it
related to the topic of specific concern to each
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group. Meetings were timed so that they came
before major public presentations as a way of
getting timely feedback in anticipation of those
larger meetings.

The first meetings were held in June 1994 to
identify important issues and concerns that would
have to be addressed in creating the comprehen-
sive management plan. From these meetings—and
continuing on throughout the project—the plan-
ning team detected no great controversy about the
development of the Refuge. The focus group par-
ticipants helped identify issues needing to be dealt
with and helped the planning team understand
better how to interact with the surrounding neigh-
borhoods and the larger community.

A second round of meetings was held in
January and February 1995 to review the alter-
native plans that had, by then, been developed.
Insightful questions and comments at these meet-
ings helped the planning team revise its presenta-
tion strategy before the public presentation of the
alternative plans.

The focus groups were very helpful in the devel-
opment of the final plan. Because each group was
made up of people with similar interests, discus-
sions at meetings were often more in-depth than
at the public meetings.
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Compile issues and concerns

From discussions with the general public, focus
groups, and personnel from the U.S. Fish and
Wildlife Service and other agencies, the planning
team compiled a list of issues and concerns that
helped in developing goals and objectives for the
Refuge.

These issues and concerns included the follow-
ing questions:
* What should be the balance of uses at the
Refuge?
* What should be the level of access available to
people?
* How much wildlife movement should be allowed
beyond the site?
* Which species, if any, should be reintroduced?
* What is the nature of the western zone and
what kinds of activities should be encouraged
there?
* To what degree can existing infrastructure be
reused?
* How do you tell the whole history of the site,
including contamination?

Develop preliminary goals and objectives
Goals and objectives were developed based

on the issues and concerns identified earlier and

on the mandates set out by the legislation estab-
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lishing the Refuge. These were presented to the
public for comment and later revised.

Conduct public meetings

Public scoping meetings held in September
1995 gave the community the opportunity to com-
ment on the direction of the development of the
Refuge’s plan. These meetings were held in three
different communities to make it more convenient
for the public to attend. A notice of the meeting
appeared in the Federal Register. Invitations were
sent to approximately 25,000 people, including
each postal address in the surrounding communi-
ties of Commerce City and Denver’s Montbello
neighborhood. Advertisements announcing the
meetings appeared in the local newspapers and
the two dailies. Flyers were distributed to key
locations.

A video tape developed by the U.S. Fish and
Wildlife Service specifically for these meetings
was used to introduce the public to the Refuge
and its planning process. A preliminary vision of
the Refuge was presented as was a three- land-
scape-zone way of looking at the site. Attendees
were then divided into smaller discussion groups
and asked to respond to three main questions:
What should be the primary mission of the
Refuge? What kinds of activities should be



allowed or not allowed at the Refuge? What
advice would you like to give the U.S. Fish and
Wildlife Service in creating the Refuge plan?

Each group then made a brief report back to
the full meeting. An opportunity was provided for
formal comment and then the meeting was
adjourned.

Comments from the meetings and those that
were received through the mail (a public comment
period ran for an additional 30 days after the
meetings) were used fo revise the preliminary
vision and help develop alternative plans for the
Refuge. Comments were summarized in a scoping
report.

Public review of alternative plans

Preliminary alternative Refuge plans were pre-
sented to the public in a second series of public
meetings in February 1995 at Adams City High
School in Commerce City, Montbello High School
in Denver, and at the Denver Botanic Gardens.
These meetings were not a requirement of the
process stipulated in the National Environmental
Policy Act. They were added to the process to
provide greater public involvement in planning the
Refuge.

Once again the meetings were held in three
different locations as a convenience to the public.
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Approximately 10,000 copies of a newsletter
were sent out as an invitation to the meetings.
Advertisements announcing the meetings
appeared in the local newspapers and the two
dailies. Flyers were distributed to key locations.

After a brief introduction from the Project
Leader, a video was shown which presented the
activities to date and explained several important
aspects of the planning process. An overview was
given of the preliminary alternative plans, then
those in attendance were divided into smaller dis-
cussion groups so they could ask further questions
and make comments on the preliminary plans.
Each group reported back fo the larger group.

Comments from these meetings, those sent in,
and those from the focus groups helped the plan-
ning team revise the alternative plans and develop
a preferred alternative.

Public review of the draft environmental impact
statement

The draft environmental impact statement,
which analyzes the environmental effects of the
alternative plans, was presented to the public at a
meeting in Denver on June 27, 1995.
(Advertisements alerting the public fo the meeting
were placed in local newspapers and flyers were
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circulated. Forty thousand copies of a newsletter
were sent out with information about the meeting.)

Particular detail was given on the Service’s
preferred alternative. A formal comment period
came at the close of the meeting and written com-
ments were taken through August 15. With a few
minor exceptions, comments strongly favored the
preferred alternative.

Conduct Agency meetings

Two special meetings were held with represen-
tatives from federal, state, and local agencies
interested in the creation of the Refuge. These
meetings provided opportunities for the represen-
fatives to voice concerns from their agencies as
well as ask questions about the project.

2. PROGRAM DEVELOPMENT

Identify public needs (uses, market demand)

The kinds of uses that the public would likely
want to see at the Refuge—from the more obvious
such as nature watching to the less traditional, like
bicycling— were drawn from a range of sources,
including a survey conducted by the Service.

Each use had to meet the legislated purposes of
the Refuge to be allowed within the Refuge.

(OMPREHENSIVE MANAGEMENT PLAN 126

A number of uses not typically allowed on
refuges, such as inline skating and jogging, will
be allowed in the Refuge greenbelt, which is
along the perimeter of the entire Refuge, but not
within the fence enclosing the majority of the
Refuge.

Identify biological needs

A workshop was held with Service personnel to
identify and record the biological communities of
the Refuge and their needs. These biological
needs were considered with the public needs to

identify a program of uses and facilities for the
Refuge.

Analyze compatibility of uses with Refuge pur-
poses

Each of the public uses of the Refuge was eval-
uated preliminarily for its compatibility with the
purposes for which the Refuge was established.
Some uses were found to be compatible because
they would be separated in time or space from a
purpose they might otherwise disrupt. For exam-
ple, bicycling is allowed only on the southern tram
route and only when the bald eagles are not in
residence at the Refuge.

A more formal compatibility analysis is current-
ly underway.

As part of this process, a suitability mapping
exercise was conducted that looked at the suitabil-



ity of the land for three |cm‘<;4|---ﬁses: buildings,

roads, and trails.

Assess impacts (preliminary)

A preliminary assessment of impacts was car-
ried out for the uses proposed for the Refuge. This
was an early way to identify potential conflicts
between the Refuge’s resources and the uses being

considered.

Develop preliminary and final program

The planning team developed a draft prelimi-
nary program for the uses that were being consid-
ered for the Refuge. This was based on the facility
requirements for similar uses at other refuges. A
workshop was then held with Service personnel to
review and revise that document and create a
preliminary program, which showed, among
other things, approximate requirements for each
element (both biological, as well as public use) of
the plan.

The preliminary program was revised as the
final plan was selected and its uses and facilities
refined. A detailed analysis of each major facility
was carried out as part of the process of creating
a budget and a phasing plan for the final plan.
These are described in project worksheets.
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Send newsletters

Newsletters were used to communicate project
progress fo the public and fo invite them to
upcoming public meetings. The first newsletter was
an invitation to attend the scoping meetings in
September 1994. The second newsletter (Winter
1995) reported the results of the public scoping
meetings, outlined the preliminary alternative
plans, and invited the public to workshops to
review the alternatives. The third newsletter
(Spring 1995) discussed the results of the previous
public meeting, described the alternative preferred
by the Service, and invited the public to a presen-
tation of the draft environmental impact statement
and the preferred alternative.

A poster was also created at the end of the
project to communicate the major characteristics
of the final plan.

3. ALTERNATIVES ANALYSIS

Develop alternative plans

A range of comments was heard at each of
the early public meetings about the levels of
access that the public should have on the Refuge.
Some people spoke in favor of high levels of pub-
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Select preferred
alternative plan
Taking public
comment into consid-
eration and other
evaluations (such as
the preliminary
assessment of
impacts) made by the
planning team, the
Service selected as
the preferred alterna-
tive the plan with
moderate public

access.
_ EETOERS Prepare draft envi-
u'_, It \ &R0 ‘@-Fﬁ* rs“ ;| ronmental impact
= e eGSO T = = e
statement

lic access, allowing people to use most of the
Refuge. Others favored heavy restrictions on what
people would be allowed to do and where they
would be allowed to go. Still others felt some
intermediate level of access was appropriate.
Because of the range of opinion, the planning
team felt the level of public access would be a
good characteristic to vary among the alterna-
tives.

Three major alternative plans were created
with high, moderate, and low public access. A
fourth alternative plan—no action—was consid-
ered as a requirement of the National
Environmental Policy Act.

Refine alternatives

The dlternatives were revised based on com-
ments made at the public workshops and those
sent to the Project Leader.
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The Service and
the planning team prepared an Environmental
Impact Statement (EIS) to document the possible
environmental effects of the alternative manage-
ment plans on the natural, social and economic
environment. The EIS is intended to comply with
the provisions of the National Environmental
Policy Act and the Service’s policy on new Refuge
development. The analysis of environmental
impacts associated with implementation of the
management plan is addressed at the conceptual
planning level. (See the Draft and Final EIS for
details of the processes that lead to those docu-
ments.)

Draft preliminary Comprehensive Management

Plan

Worksheets
Project worksheets were completed for each



project to be undertaken as part of the compre-
hensive management plan. These sheets include a
preliminary cost estimate to carry out the project
and describe the characteristics of each project.

Refine budget

The cost estimates from the project worksheets
were combined to create an overall budget for the
project. The budget was refined by making adjust-
ments fo the project worksheets.

Phasing

A phasing scheme was developed for the
comprehensive management plan because the
plan will be realized over a period of years. Each
phase has associated with it specific projects and
project costs.

4. PREFERRED PLAN SELECTION AND DEVELOP-
MENT

Finalize goals and objectives

The process of finalizing the comprehensive
management plan and creating the final docu-
ments that describe it included revisiting the pre-
liminary goals and objectives. They were revised
and finalized based on comments that had been
offered by the public and in an effort to make the

objectives more measurable.
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Prepare public use plan

Concurrent with the development of the com-
prehensive management plan, a companion docu-
ment was created outlining public use for the
Refuge. This public use plan, which describes the
Refuge’s range of environmental education and
interpretation and wildlife-oriented recreation,
was developed from the earlier assessment of
anticipated user needs and market demand for
such services.

Prepare final environmental impact statement

Aker reviewing comments received from the
public and from other agencies on the draft EIS,
the final EIS was prepared.

Draft record of decision

On December 8, 1995 the Acting Regional
Director for Region 6 issued a record of decision
designating the Service’s preferred plan as the
final plan for the Refuge.

Issue comprehensive management plan and
summary poster

This comprehensive management plan was
published along with a summary poster to notify
the public that the Refuge’s management plan had
been completed.
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APPENDIX A. ROCKY MOUNTAIN ARSENAL NATIONAL WILDLIFE REFUGE ACT OF 1992

PUBLIC LAW 102-402—OCT. 9, 1992 106 STAT. 1961

Public Law 102-402
102d Congress

An Act
To direct the Secretary of the Army to transfer jurisdiction over the Rocky Mountain __Oct. 9, 1992
Arsenal, Colorado, to the Secretary of the Interior. [H.R. 1435]
Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled, ﬁockf 1:'1°“nlaiﬂ
rsena
SECTION 1. SHORT TITLE AND DEFINITIONS. l\iqlté?"}alﬂef
. (a) SHORT TITLE.—This Act may be cited as the “Rocky Moun- Act of 1992, -
tain Arsenal National Wildlife Refuge Act of 1992". Real groperty.
16 U

(b) DEFINITIONS.—For purposes of this Act:

(1) The term “Arsenal” means the Rocky Mountain Arsenal note:
in the State of Colorado.

(2) The term “refuge” means the Rocky Mountain Arsenal
National Wildlife Refuge established pursuant to section 4(a).

(3) The term “hazardous substance” has the meaning given
such term by section 101(14) of the Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980 (42
U.S.C. 9601(14)).

(4) The term "gallutant or contaminant” has the meaning
iven such term by section 101(33) of the Comprehensive
nvironmental Response, Compensation, and Liability Act of

1980 (42 U.S.C. 9601(14)).

(5) The term “response action” has the meaning given
the term “rt:gonse" by section 101(25) of the Comprehensive
Environmental Response, Compensation, and Liability Act of
1980 (42 U.S.C. 9601(25)).

(6) The term “person” has the meaning given that term
by section 101(21) of the Comprehensive Environmental
%1;81153, Compensation, and Liability Act of 1980 (42 U.S.C.

SEC. 2. TRANSFER OF MANAGEMENT RESPONSIBILITIES AND JURIS-
DICTION OVER THE ROCKY MOUNTAIN ARSENAL.

(a) TRANSFER OF MANAGEMENT RESPONSIBILITIES.—(1) Not later
than October 1, 1992, the Secretary of the Army and the Secretary
of the Interior shall enter into a memorandum of understanding
under which—

(A) the Secretary of the Army shall transfer to the Sec-
retary of the Interior, without reimbursement, all responsibility
to manage for wildlife and public use purposes the real property
comprising the Rocky Mountain Arsenal in the State of Colo-
rado, except the property and facilities required to be retained
gndea subsection (c) or designated for disposal under section

; an

(B) the Secretary of the Interior shall manage that real
roperty as if it were a unit of the National Wildlife Refuge
ystem established for the purposes provided in section 4.

(2) The management of the property by the Secretary of the
Interior shall be subject to (A) any response action at the Arsenal

69-139 O - 92 (402}
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carried out by or under the authority of the Secretary of the Army
under the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (42 U.S.C. 9601 et seq.) and other
applicable provisions of law, and (B) any action required under
any other statute to remediate petroleum products or their deriva-
tives (including motor oil and aviation fuel) carried out by or under
the authority of the Secretary of the Army. In the case of any
conflict between management of the property by the Secretary
of the Interior and any such response action or other action, the
response action or other action shall take priority.

(b) TRANSFER OF JURISDICTION.—{(1) Upon receipt of the certifi-
cation described in paragraph (2), the Secretary of the Army shall
transfer to the Secretary o!P the Interior jurisdiction over the real
property comprising the Arsenal, except the property and facilities
required to be retained under subsection (c) or designated for dis-
posal under section 5. The transfer shall be made without cost
to the Secretary of the Interior and shall include such improvements
on the property as the Secretary of the Interior may request in
writing for refuge management purposes.

(2) The transfer of real property under paragraph (1) may
occur only after the Administrator of the Environmental Protection
Agency certifies to the Secretary of the Army that response action
required at the Arsenal and any action required under any other
statute to remediate petroleum products or their derivatives (includ-
ing motor oil and aviation fuel) at the Arsenal have been completed,
except operation and maintenance associated with those actions.

(3) The exact a e and legal description of the real property
subject to transfer under paragraph (1) shall be determined by
a survey mutually satisfactory to the Secretary of the Army and
the Secretary of the Interior. The Secretary of the Army shall
bear any costs related to the survey.

(c) PROPERTY AND FACILITIES EXCLUDED FROM TRANSFERS.—

(1) PROPERTY USED FOR ENVIRONMENTAL CLEANUP PUR-

POSES.—The Secretary of the Army shall retain jurisdiction,
authority, and control over all real property at the Arsenal
to be used for water treatment; the treatment, storage, or
disposal of hazardous substances, pollutants, or contaminants;
or other purposes related to response action at the Arsenal
and any action required under any other statute to remediate
petroleum products or their derivatives (including motor oil
and aviation fuel) at the Arsenal. The Secretary of the Army
shall consult with the Secretary of the Interior regarding the
identification and management of all real property retained
under this paragraph and ensure that activities carried out
on that property are—

(A) consistent with the purposes for which the refuge
is to be established under section 4(c), to the extent prac-
ticable; and

(B) consistent with the provisions of sections 2(a)}2)
and 4(e).

(2) PROPERTY USED FOR LEASE OF PUBLIC FACILITIES.—(A)

The Secretary of the Army shall retain jurisdiction, authority,

and control over the following real property at the Arsenal:

(i) Approximately 12.08 acres containing the South
Adams County Water Treatment Plant and described in
Department of the Army lease No. DACA 45-1-87-6121.
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(ii) Approximately 63.04 acres containing a United

States Postal Service facility and described in Department

of the Army lease No. DACA 45-4-71-6185.

(B) Nothing in this Act shall affect the validity or continued
operation of leases of the Department of the Army in existence
on the date of the enactment of this Act and involving the
property described in subparagraph (A).

SEC. 3. CONTINUATION OF RESPONSIBILITY AND LIABILITY OF THE
SECRETARY OF THE ARMY FOR ENVIRONMENTAL CLEANUP.

(a) RESPONSIBILITY.—Notwithstanding the memorandum of
understanding required under section 2(a), the Secretary of the
Army shall, with respect to the real property at the Arsenal that
is subject to the memorandum, continue to carry out (1) response
action at that property under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (42 U.S.C. 9601
et seq.) and other applicable provisions of law, and (2) any action
required under any other statute to remediate petroleum products
or their derivatives (including motor oil and aviation fuel). The
maneﬁment by the Secretz:hy of the Interior of such real property
shall subject to any s response action or other action at
the property being carried out by or under the authority of the
Secretary of the Army under such provisions of law.

(b) LiaBiLITYy.—(1) Nothing in this Act shall relieve, and no
action may be taken under this Act to relieve, the Secretary of
the Army or any other person from any obligation or other liability
at the Arsenal under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (42 U.S.C. 9601 et seq.)
and other applicable provisions of law.

(2) After the transfer of jurisdiction under section 2(b), the
Secretary of the Army shall retain any obligation or other liability
at the Arsenal under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (42 U.S.C. 9601 et seq.)
and other applicable provisions of law and shall be accorded all
easements and access as may be reasonably required to carry out
such obligation or other liability.

(¢) DEGREE OF CLEANUP.—Nothing in this Act shall be con-
strued to restrict or lessen the degree of cleanup at the Arsenal
required to be carried out under applicable provisions of law.

(d) PAYMENT OF RESPONSE ACTION CoSTS.—Any Federal depart-
ment or agency that had or has operations at the Arsenal resulting
in the release or threatened release of hazardous substances, pollut-
ants, or contaminants shall pay the cost of related response actions
or related actions under other statutes to remediate petroleum
products or their derivatives, including motor oil and aviation fuel.

(e) CONSULTATION.—In carrying out response actions at the
Arsenal, the Secretary of the Army shall consult with the Secretary
of the Interior to ensure that such actions are carried out in a
manner—

(1) to the extent practicable, consistent with the purposes
set forth in section 4(c) for which the refuge will be established
after the certification required under section 2(b)(2); and

(2) consistent with the provisions of sections 2(a)(2) and
4(e).

() ExisTING Law.—The Endangered Species Act of 1973, as
amended (16 U.S.C. 1531 et seq.), the Migratory Bird Treaty Act
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Federal
Register,
publication.

(16 U.S.C. 703 et seq.), and the Bald Eagle Protection Act (16
U.S.C. 668 et seq.) shall apply to all actions at the Arsenal.

(g) RESPONSE ACTIONS.—(1) The future establishment of the
refuge shall not restrict or lessen in any way any response action
or degree of cleanup under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 or other
applicable provisions of law, or any response action required under
any other statute to remediate petroleum products or their deriva-
tives (including motor oil and aviation fuel), required to be carried
out by or under the authority of the Secretary of the Army at
the Arsenal and surrounding areas, including (but not limited to)—

(A) the substance or performance of the remedial investiga-
tion and feasibility study or endangerment assessments;

(B) the contents and conclusions of the remedial investiga-
tion and feasibility study or the endangerment assessment
reports; or

(C) the selection and implementation of response action
and any action required under any other statute to remediate
petroleum products or their derivatives (including motor oil
and aviation fuel) for the Arsenal and surrounding areas.

(2) All response action and action uired under any other
statute to remediate petroleum qroducts or their derivatives (includ-
ing motor oil and aviation fuel) carried out at the Arsenal shall
attain a degree of cleanup of hazardous substances, pollutants,
and contaminants that, at a minimum, is sufficient to fully meet
the purposes set forth in section 4(c) for which the refuge will
be established and to permit access to all real property comprising
the refuge by refuge personnel, wildlife researchers, and visitors.

SEC. 4. ESTABLISHMENT OF THE ROCKY MOUNTAIN ARSENAL
NATIONAL WILDLIFE REFUGE.

(a) ESTABLISHMENT.—Not later than 30 days after the transfer
of jurisdiction under section 2(b), the Secre of the Interior
shall establish a national wildlife re that be known as
the Rocky Mountain Arsenal National Wildlife Refuge and consist
of the real property required to be transferred under such section.
The Secretary of the Interior shall publish a notice of the establish-
ment of the refuge in the Federal Register.

(b) ADMINISTRATION.—

(1) IN GENERAL.—The Secretary of the Interior shall man-
age the refuge in accordance with the National Wildlife Refuge
System Administration Act of 1966 (16 U.S.C. 668dd et seq.)
and other applicable law.

(2) CONSULTATION.—In developing plans for the manage-
ment of fish and wildlife at and public use of the refuge,
the Secretary of the Interior shall—

(A) consult with the Colorado Department of Natural

Re(slources and local governments adjacent to the refuge;

an

: (B) provide an opportunity for public comment on such
plans.

(3) The Secretary of the Interior and the Administrator
of the Federal Aviation Administration shall confer from time
to time as necessary to coordinate the management of the
refuge with the operations of the Denver International Airport.
(c) PURPOSES OF THE REFUGE.—The refuge is est.ablish(:}l’o for

the following purposes:



PUBLIC LAW 102-402—OCT. 9, 1992 106 STAT. 1965

(1) To conserve and enhance populations of fish, wildlife,
and plants within the refuge, including populations of water-
fowl, raptors, passerines, and marsh and water birds.

(2) To conserve species listed as threatened or endangered
under the Endangered Species Act and species that are can-
didates for such listing.

(3) To provide maximum fish and wildlife oriented public
uses at levels compatible with the conservation and enhance-
ment of wildlife and wildlife habitat.

(4) To provide opportunities for compatible scientific
research.

(5) To provide opportunities for compatible environmental
and land use education.

(6) To conserve and enhance the land and water of the
refuge in a manner that will conserve and enhance the natural
diversity of fish, wildlife, plants, and their habitats.

To protect and enhance the quality of aquatic habitat
within the refuge.

(8) To fulfill international treaty obligations of the United
States with respect to fish and wildlife and their habitats.
(d) LIMITATIONS.—

(1) PROHIBITION AGAINST ANNEXATION.—Notwithstanding
section 4(aX2) of the National Wildlife Refuge %ﬁstem Adminis-
tration Act of 1966 (16 U.S.C. 668dd(aX2)), the Secretary of
the Interior shall not allow the annexation of lands within
the refuge by any unit of general local government.

(2) HIBITION AGAINST THROUGH ROADS.—Public roads
may not be constructed through the refuge.

SEC. 5. DISPOSAL OF CERTAIN REAL PROPERTY AT THE ARSENAL
FOR COMMERCIAL, HIGHWAY, OR OTHER PUBLIC USE.

(a) PROPERTY DESIGNATED FOR DisposaL UNDER THIS SEC-
TION.—The following areas of real property at the Arsenal are
designated for disposal under this section for commercial, highway,
or other public use purposes:

(1) An area of real property consisting of approximately
815 acres located at the Arsenal, the approximate legal descrip-
tion of which is section 9, T3S-R67TW, the W2W2 of section
4 and the W4E2W2 of section 4, T3S-R67W, and the SW4SW4
of section 33, the W4E2W2 of section 33, and the W2NW4
of section 33, T2S-R67W; except that the area designated shall
not include the approximately 63.04 acres containing a United
States Postal Service facility and described in Department of
the Army lease No. DACA 45—4-71-6185 and the water wells
located in buildings 385, 386, and 387 at the Arsenal and
associated facilities and easements necessary to operate and
maintain the water wells, which shall be treated in the manner
provided in section 2.

(2) To permit the widening of existing roads, an area of
real property of not more than 100 feet inside the boundary
of the Arsenal on—

(A) the Northwest side of the Arsenal adjacent to Colo-

rado Highway #2;

(B) the Northern side of the Arsenal adjacent to 96th

Avenue; and

(C) the Southern side of the Arsenal adjacent to 56th

Avenue.
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(b) TRANSFER FOR HIGHWAY PURPOSES.—The Secretary of the
Army shall oonwx those parcels of real property described in sub-
section (a}2) to the State or the a})pm&riate unit of general local
government at no cost to allow for the improvement of public
roads in existence on the date of the enactment of this Act or
for the provision of alternative means of transportation.

(c) TRANSFER FOR SALE.—(1) The Secretary of the Army shall
transfer to the Administrator of the General Services Administra-
tion those parcels of the area of real property described in subsection
(aX1). The transferred property shall sold in advertised sales
as surplus property umrer the provisions of the Federal Property
and inistrative Services Act of 1949 (40 U.S.C. 471 et seq.),
except that the provisions of such Act relating to reduced- or no-—
cost transfers to other governmental entities shall not apply to
this property. . .

(2) Any amounts realized by the United States upon the sale
of property as described in paragraph (1) shall be transferred to
the Director of the United States and Wildlife Service to
be used, to the extent provided for in appropriation Acts, to supple-
ment the funds otherwise available for construction of a wvisitor
and education center at the refuge.

(d) LIMITATIONS.—

(1) PERPETUAL RESTRICTIONS.—(A) The disposal of real
property under this section shall be subject to perpetual restric-
tions that are attached to any deed to such property and that
prohibit—

(i) the use of the property for residential or industrial
purposes,;

(ii) the use of ground water located under, or surface
water located on, the dprﬁom as a source of potable water;

(iii) hunting an ing on the property, excluding
hunting and fishing for nonconsumptive use subject to
appropriate restrictions; and

(iv) agricultural use of the proper?r including all farm-
ing activities such as the raising o i crops, or
vegetables, but excluding agricultural practices used in
response action or used for erosion control.

(B) Nothing in subparagraph (A) shall be construed to
restrict or lessen the degree of cleanup required to be carried
out under applicable Erov‘isions of law at the property des-
ignated for disposal under this section.
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(2) DISPOSAL IN ACCORDANCE WITH CERCLA.—The disposal
of real property under this section shall be carried out in
compliance with section 120(h) of the Comprehensive Environ-
mental Response, Compensation, and Liability Act of 1980 (42
U.Ss.C. 9620(11)) and other applicable provisions of law.

Approved October 9, 1992.
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APPENDIX B. DEVELOPMENT PLAN PHASING

The Refuge’s development plan will be realized in
three broad phases. The following lists the projects
that will make up each of these phases.

Phase 1: Pre-Development/Site Preparation,
1996-2000

* Restore prairie, first phase.

e Demolish unnecessary buildings and cleanup site,
first phase.

* Demolish unnecessary roads and bridges, first
phase.

* Construct remote information stations.

* Construct outdoor classroom.

* Create temporary mobile classroom for environ-
mental education.

* Construct the prairie plant nursery.

e Construct the Wetlands environmental education
area

e Construct the Rattlesnake Hill environmental educa-

tion area.

* Construct the southern tram route.

* Construct the perimeter barrier.

* Construct the first phase of the perimeter greenbelt
trail, including the Havana Ponds Overlook.

* Install the first phase of the interpretive, regulatory
and road signage.

Phase ll: Major Development, 2000-End of cleanup
* Construct Bald Eagle Shallows

* Restore the prairie, phase 2

* Demolish additional unnecessary buildings and
clean site.

* Demolish additional unnecessary roads and
bridges.

* Construct Visitor Learning Center (Visitor Center &
Environmental Education Center).

* Construct the Lakes interpretive and environmental
education area.

* Construct Administrative Offices.

* Retrofit research facilities.

* Retrofit the maintenance facility.

* Construct visitor learning center interprefive and
environmental education area.

» Construct Officer’s Row trail and environmental
education area.

* Construct Lake overlook trail.

* Construct Quad connector trail.

e Construct Quad frail and environmental education
area.

* Construct Wetlands connector trail.

e Construct Building 111 connector trail enhance-
ments.

e Construct Eagle Watch trail and environmental edu-
cation area.

* Construct entry road at Gateway.

* Construct Quad loop road.

* Construct first phase of the internal perimeter road.
e Construct the first phase of the Visitor Learning
Center parking lot.

* Construct visitor parking at the Eagle Watch.

* Construct the major events area.

» Complete utility distribution.

 Complete the second phase of the perimeter green-
belt trail.

e Complete the second phase of the interpretive, reg-
ulatory and road signage.

Phase Ill: Future Development, From end of cleanup
e Complete the final phase of prairie restoration.

* Restore First Creek.

* Complete the northern tram route.

* Complete the final phase of the internal perimeter
road.

* Construct the second phase of the Visitor Learning
Center parking lot.

* Complete the final phase of the perimeter greenbelt
trail.

e Complete the final phase of the interpretive, regula-
tory and road signage.



APPENDIX C. ENVIRONMENTAL EDUCATION AND INTERPRETATION STORYLINE

Theme A: History

eme: People are dependent on

= | o Woge iy
on between land, people, and tech

e environment. This site has servec

e
demonsirates how people are connected to the land and how they have changed the landscape

—offers many s for taking respon-

roughout fime. Its history

Prehistory/Native American Message:
The plains Indians had a closeness to
the land, yet they made changes to
the landscape although minimal in
nature (i.e. fire management/remains).

Settlement Message:

The settlers changed the land by
introducing agricultural practices. They
broke the soiE introduced water, and
planted trees and shrubs. The fimes
were hard for the settlers and they had
many harsh experiences with nature
and the elements. Their impact on the
land was high but local in effect
(farming, grazing, water]

“The settlers had to move off the land
when the Army took over. Many were
not happy but were willing to do their
part for the war effort.

Industrial Message:

¢ Arsenal established to support
national inferests in war time (WWII,
Korean Conflict, rocket fuel which led
to weapons productions at N. & S.
plants, prisoner of war camp)

* Arsenal facilities leased to private
industry for pesticide production.

* By-product of the Arsenal and
Chemical Co. activities created long-
term pollution.

* Impact was high and regional in
effect (wildlife aeurhs, contaminated
water, earthquakes)

* Nerve/mustard gas was a deterrent
that never had to ie used,

Visitor Experience:

e The big picture of this segment of
history will be told in a Visitor Learning
Center sefting.

¢ Archaeological dig utilized by school
kids as part of an Environmental
education Experience.

® Tram Route[northern) will show what
part of the prairie may have looked like
at one time.

* Special events like Prairie Days can
relive this era.

* Vantage points can give visitors the
experience of the vastness of land at
one lime.

Visitor Experience:

* The big picture will be told in the
Visitor Learning Center. sefting.

* Tour (southern) will show ung explain
the agricultural effects that this era had
on the land (water, disturbed areas)

* Events such as Prairie Day can relive
“back on the farm”.

Visitor Experience:

* Overview of era told in Visitor
Learning Center setting.

* Come out with a sense of fear with
understanding of effects of nerve gas
and other chemical weapons.

* See where production and disposal

took Efdce along the fram route
(Southern, Northern) and vantage
points.

* School programs will be linked to
student’s study of WWII-
consequences

Correlated Management/
Research/Facilities/Activities:
* Maintain historical sites and artifacts

Correlated Management/
Research/Facilities/Activities:

* Reclamation & revegetation

* Seed & plant nursery

* Habitat mitigation

* Maintain habitat quality and quantity
even if non-sustaining methods and non-
indigenous species/materials are used.

Correlated Management/
Research/Facilities/Activities:

* Judicious use of pesticides and
inorganic ferfilizers.

* Water detention, detritus and
pollutant filtration.

* Waste water wetland treatment
demonstration area.

* Biomonitoring - sentinel species.
* Program Manager for the Rocky
Mountain Arsenal’s project technical
assistance.

Place:

* Visitor Learning Centerexhibit halls
* Northern Tour route

» Henderson Hill

* Archaeological Dig
(ENVIRONMENTAL EDUCATION)

Place:

» Visitor Learning Center

* Southern/ nodﬁern tour Route
* Historic Farm Site

» Events Area (lakes area)

* Prairie Area (as it used fo be)
L]

Place:

* Visitor Learnin
* Ratlesnake Hil
* Boundary Treatment
* The Lakes (small part)
* Northern tour route
* Qutreach sites

Center

Media: Media: Media:
* Exhibit panels at Visitor Learning ® Interp. sign-time line * Video
Center * Video * Models/photo dioramas at

* Video

* History tour

* Interp. panel at Henderson Hill
® Interp. Brochure

¢ Event/Reenactment

(Prairie Days)

* Diorama exhibits

® Exterior farm exhibit that people could
walk through

® Other exﬁibits

® Brochure

Rattlesnake Hill and Visitor Learning
Center

* Brochures

® History fours
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Theme B: Wildlife

Wildlife improve

Subtheme: Wildlite n space is

at brings people to

anc og e Re ﬁe.
their experience that wildlife and open space offer and learn how they can benefit wildlife in an urban environment.

Once here, people can enjoy

“Wildlife viewing is enjoyable
Message:
* Participating in a variety of wildlife-
oriented activities is fun and relaxing
and provides some respite from living in
anurbcnarec;. e b
* Man e value the ract that
they kn)::vee\zi?dlii‘e still exists and thrives
so close to home (intrinsic value of
knowing its there).

The value of RMA as open space

* The refuge offers people the
opportunity to see a great diversity of
wildlife in a relatively large urban
space areaq,

* People need open space/wild areas
where they can get out and
experience nature,

Create wildlife habitat ot home
Message:

* People can learn how to create
wildlife habitat at home and thus
benefit wildlife.

* People need to understand the
problems of planting ornamental exotics
such as purple loosestrife in their
backyards.

Visitor Experience:

* People will receive orientation of
where go to see wildlife at Visitor
Learning Center.

* Tram tours will provide good
opportunities to see and learn about
wildlife and their habitat requirements.
- ial presentations (birﬂ tours,
wi[cﬁ?e walks) offer more specialized
experiences.

* Recreational opportunities (bike, fish,
self-guided hikes, nature photography,
art) allows people to experience
wildlife on their own, opportunities for
learning.

* As a waichable program site

Visitor Experience:

* People will be oriented to the Refuge
and where they can go to at the
Visitor Learning Center through
orientation desk, inside/outside
exhibits.

“Visitors will see how big the Refuge is
in comparison to other open space
areas in the metro area.

* Guided tram tours
(northern/southern) allow for people
to see a lot of open space.

* Self guided opportunities will allow
people to enjoy the open space at
their own pace.

* Special presentations-wildflower
walks

* The perimeter trail will allow for
people to participate in a vcriertv of
recreational pursuits (biking, walking,
jogging, in-line skating) on the Refuge
of?ge and still be able to have
numerous opportunities to view wildlife.
-Perimeter overlooks allow people to
view info a large area of open space
at the edge of the Refuge from their
own vehicles.

-Special presentations/events offer
more specialized experiences.

Visitor Experience:

* Outdoor exhibits at Visitor Learning
Center complex will demonstrate native
prairie/xeriscaping techniques.

* Special classes will be offered in
landscaping for wildlife which would
take place in the Environmental
Education classrooms and out in the
field.

* Guided tram tours (northern prairie)
offer experience of seeing restore
prairie.

* Guided tours through the nursery for
seeing native plants Eeing propagated
from seed.

* Environmental education classes will
collect seeds to grow in school and
replant at the Refuge.

Correlated Management/
Research/Facilities/Activities:
* Loke Mary pond study

* Biomonitoring

Correlated Management/
Research/Facilities/Activities:

Correlated Management/
Research/Facilities/ Activities:

* Reclamation & revegetation.

* Seed & plant nursery

* Habitat mitigation

* Manage vegelation to reduce the
need for irrigation, except at the initial
stages of revegetation.

Place:

® Visitor Learning Center

* Tour Routes-all

* Trails, observation overlooks including
perimeter frail

* Eagle Waich viewing area

* Lakes, Wetlands, Havana Pond

* Parking Overlooks

Place:

* Visitor Learning Center

* Tour Routes-all

* Trails, observation overlooks,
including perimeter trail

* Eagle Watch viewing area

* Parking overlooks

¢ Lakes, Wetlands, Havana Pond
* Quireach sites-schools

Place:

* Visitor Learning Center Exhibit area
* Visitor Learning Center classrooms
* Tour Route-Morthern

* Nur:

. Ratﬂtsrynoke Hill

* Active site restoration areas
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Media:

* Exhibits-live and stuffed

* Events and special tours

* Signage (factile)

* Viewing scopes

* Wildlife viewing structures (nature
sound opportunities, parabolic disc)
* Remote video camera

* Models (feet, beaks)

e Publications

* Nature gift shop

* Floating dock

* Sculpture

* Outdoor exhibits (prairie dogs,
nightlife)

* Video

Media:

® Exhibits

e Events and special tours

* Publications

* Signage

* Viewing scopes

* Wildlife viewing structures, efc.
* Refuge education kit

Media:

* Exhibits

* Classrooms

* Events and special tours
e Publications

* Seed packets

* Signage

Theme C: Ecosystem Connections

Nature consists of dynamic and interrelated systems.

eme: Althoug

it is an urban open-space island in some res

ts, the Re

ge is part of a bigger ecosystem whic

requires special management practices to maintain the vitality and diversity of the wildlife species present.

Pre-Settlement Shortgrass prairie
Message:

* Historically, short-grass prairie were
the dominant plant community here.
The conditions which create prairie
include extreme heat, dry conditions,
mixed with extreme cold temps., wind
and soils. The prairie ecosystem
supports diverse wildlife (raptors and
prairie doﬁs]. The decline of one
species will have an impact on other
populations. Grazing (by native
ungulates and rodents) and fire
(natural and anthropogenic) are
important components of maintaining
this ecosystem. Water is life in the arid
west. Where was water found and
how did it affect wildlife distribution?
The benefits of indigenous species are
not just to support wildlife.

How settlement changed Prairie
ecosystem Message:

The settlement era changed the prairie
ecosystem resulting in changes for
wildﬁfe, The diversity of wi|cﬁife is
directly related to the water resources
found here as a result of building
irrigation ditches and lakes. The upland
tree habitat is another example related
to water resources. The quality of the
grassland community has changed
which has changed the quality of the
habitat. Prairie Grusslcnccil is the most
threatened type of habitat in N.
America. The restoration efforts are
expensive and time consuming. Many
of the species here now have

relatively poor root systems and would
not hold up well in another dust bowl
situation,

Wildlife Management obijectives
Message:

The Refuge need to be managed for
both wildlife and people. An open
space island requires some :}:)ecid
management practices in order to
maintain genetic diversity and variation.
With the exception of deer (antelope
and bison if reintroduced), most other
wildlife are able to move off the
Refuge. Fluctuating wildlife populations
are &e norm, but habitat preservation
is vital to preserving species. The
Refuge is a migratory stopover for
many bird species and will become
even more important as more habitat is
lost through development on the front
range.
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Visitor Experience:

* The big picture is gained through the
Visitor Learning Center complex Eom
exhibits (indoor and outdoor), videos,
classes in environmental education
center.

* Native prairie exhibits offer the
chance to see short-grass prairie

* Visitors/environmental ecr:.lmlion
classes will be able to view
revegetated areas along the tram
route [northern)

e Visitors can see native seedlings
being propagated at the Nursery

* Participation in special events like
Prairie Days and Bald Eagle Days

* Special outreach presentations by
staft personnel

* Guided tours of the northern portion
of refuge with views of the prairie,
prairie dog towns, and prairie wildlife
* Visitors will be able to tour through o
prairie dog burrow exhibit

* Environmental education programs
compare conditions in grassland
communities with those in other plant
communities and promote value of
grasslands

* Prescribed burns can be used fo
demonstrate role of fire in resettlement
times

* Visitor will see how plants and wildlife
have adapted to living in arid
environment from tour route

Visitor Experience:

* The big picture is gained through the
Visitor Learning Center. Complex from
exhibits, classes, videos

* Guided tram tours will point out
grassland areas that have been
restored and areas that have not
which will enable the visitor to better
understand how the ecosystem
changed

* Guided tram tour of both the
northern/southern zone and vantage
points/dioramas demonstrate the
effect of bringing water onto the site
and the diversity of wildlife species as
a result of bringing in water

* Trails will take visitors through various
habitats/areas demonstrating
landscape changes

* Perimeter detention ponds
demonstrate effect of urban runoff
onfo the Refuge

* Special outreach programs will be
conducted sioHP

* Visitors will see native seedling being
propagated at the Nursery

* Visitors/environmental education
classes will be able to participate in
revegetation work

* Environmental education programs
compare wildlife diversity among
differing habitats.

* Visitors will see the effects of fire
suppression on the plant communities

Visitor Experience:

¢ The big picture is gained through the
Visitor Learning Center complex from
exhibits, classes, videos, orientation
desk, etc.

* Environmental Educationclasses will
be able to join wildlife managers in
research such as deer counts, creel
census, etc.

* Visitors/Environmental
Educationclasses will be able to see
wildlife managers performing
biomonitoring duties

* Visitors/Environmental
Educationclasses will be able to watch
wildlife management activities going on
in research la

* Guided tours show/tell how wildlife is
influenced by man’s presence, the
encroachment of development, and
the importance of water/upland trees
are fo migrating birds, and how the
Refuge is an open-space island

* Visitors will be able to view eagles
roosting from Eagle watch ond
understand the importance of first

Creek as o riparian corridor

* Visitors will experience what life is like
in o prairie dog burrow

* Trails will oﬁr vantage points into

mitigated wetlands, water detention
ponds etc.

* Outreach programs will be
conducted by staff personnel

* Prescribes burn areas will
demonstrate importance of fire to
maintaining the ecosystem.

Correlated Management/
Research/Facilities/Activities:
* Reclamation & revegetation.
* Seed & plant nursery

* Grazing and the use of fire as
management tools.

Correlated Ma ment/
Research/Facilities/Activities:

* Reclamation & revegetation.

* Seed & plant nursery

* Habitat mitigafion

* Maintain habitat quality and quantity
even if non-sustaining methods an
non-indigenous species/materials are
used.

* Management of Endangered,
Threatened & Candidate species.

* Monitoring population trends.

* Wildlife population control - culling,
introductions / franslocations.

* Manage vegetation to reduce the
need for irrigation, except at the initial
stages of revegetation.

Correlated Management/
Research/Facilities/Activities:

* Form partnerships with adjacent
londowners to manage habitat &
wildlife beyond the refuge boundaries.
* Aim to participate in planning for
physically connecting the refuge with
adjacent open space - Stapleton, Barr
Lake, Sand Creek, S. Platte.

« Encourage groups such as frails and
greenways organizafions to forge
connections to the refuge boundaries.
Become active in realizing the Emerald
Strands plan (a regional trails plan) and
help influence its quality as wilf:.llife
habitat throughout that plan crea.

Place:

* Visitor Learning Center, outdoors,
classrooms

* Guided tours (northern)
* Eagle Watch

* Prairie dog exhibit area
® Nursery

¢ Ratflesnake Hill

L ]

¢ Qutreach sites

¢ Events areas

Place:

* Visitor Learning Center, outdoors,
classrooms

*» Guided tours (southern emphasis)
* lakes, Wellands

® Trails

* Perimeter viewing areas

* Havana Pond

* Detention Ponds

¢ Qutreach sites

* Events areas

Place:

* Visitor Learning Center exhibits,
classrooms, research lab

® Research lab (Bldg. 111)

N

» Northern/Southern tram routes
* Lokes/wetlands/quad

. Eﬂg\le Watch

* Trails-interp. facility

* Havana Pond

e Perimeter Overlooks

* Detention Ponds

* Outreach Sites (special emphasis)
¢ Events areas

* Restoration areas including any
prescribed burn areas
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Media: Media: Media:
® Exhibits-indoor/outdoor * Exhibits-indoor/outdoor * Exhibits
* Prairie dog burrow exhibit * Prairie dog burrow exhibit * Publications

* Prairie root exhibit
® Interp. facilities

* Eagle Watch

* Guided Tours

* Special Events

* Scopes

* Models

* Tactile signage

*» Guided/self-guided hikes with interp.

facilities (signs, info)
* Special events

* Scopes

. els, dioramas
* Tactile signage

* Guided/self guided hikes with interp
facilities (signs, info)

* Wildlife viewing structures

. Vo

. els

* Tactile signage

Theme D: Consequences and Responsibilities

| - | I - g o ;
Understanding and '.'..'D.I'L:H‘I_r_'_f with natural process is more responsible and efficient in the J'{)-.r:l_q run

eme: People’s actions are not just local in e

ect. People’s lites

environment. The costs of cleanup and restoration are borne by the people.

tyle choices can either

urt or help the

Consequences Subtheme: The post-1942 activities that occurred at the Arsenal had both positive and negative
consequences for the local people and the nation.

Consequences of War Message:

. Ths:qlolal cost of the wars/?:%‘lyd war
era was tremendous. Across the
country, we have many of these
facilities. We are now deciding to
what degree we can afford to clean
them all up.

* There was a tremendous human
effort that went into the war, and the
arsenal played a major role locally in
this effort. It brought women in the
work force, provided economic
benefits, and employed thousands of
people

* What went on here had a great
impact on the communities-employment,
displacing people, sense of fear of
chemicals

* The war unified the country toward
the mission of war

* There are tremendous costs
associated with dismantling this place

Consequences of Chemical

Manufacturing Message:

* |t caused long-term soil pollution and

affected wildlite health

® It caused long-term water pollution

::hnd confaminate{f the roulr;ifjwnter in
e region | e on bottled water,

uffectee% crogflo Fc:-nd impacted wildlite

* It will never be the same again

* Pesticides created a boom in farming

* Large scale waterfowl die-offs

occurred

Consequence of Cleanup Message:

* The total costs to clean up this site
over period of time [Superlﬂnd,
CERCLA, RCRA)

* The pollution cannot be completely
cleaned up to everyone’s satisfaction
due to current technology and the
costs involved

* It caused a lot of turmoil for the
public industry including fear and lack
of trust

* The consequences of this being a
Superfund site including the restrictions
on hunting, the 815 acres

It is being protected as a wildlife
refuge and not developed

* The ground water treatment systems
have to be maintained indefiniie{y (lake
levels)

Rgm:sibfrit_y Subtheme: We have responsibility to turn the Arsenal into a National Wildlite Retuge for both people and
Wi ]

War Responsibilities:

* The site is being converted from a
military site into a National Wildlife
Refuge. Production ceased in 1982
when demilitorization and cleanup
became the focus

* Project Eagle got rid of the nerve gas
* The army did take action to begin
c|ecming it up

* There’s much recycling of parts
(copper, SQI facility, steel)

Chemical/By-products Responsibilities:

* The site became a priority fo begin
cleaning it u ISupenand, CERCLA)

o If we procﬁ:ce chemicals for
war/pesticides in the future, we must
ensure we understand the
consequences and know how to
contain/destroy the by-products

Cleanup Responsibilities:

* The Arsenal is on the forefront of o
massive and complex cleanup

* People have a continual responsibility
to get involved in what government
and private industry are doing in our
communities

* |t takes the whole community to
clean it up

* It's being cleaned up with the future
Refuge in mind

* Biomonitoring will go on for a long
time

* The land is being restored back to
prairie and natural habitat
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Visitor Experience:

* Visitors will experience what the war
years were like here in the Visitor
Learning Center sefting (visual relity
exhibit)

* Visitors should come out with a sense
of fear and the power of the place
(i.e. seeing a canister of nerve gas
that will kiﬁ thousands/millions of
people) from both the Visitor Learning
Center experience and going out onfo
the site

* The feeling for the vastness of the
site and the need for buffers can be
had from vantage points

* Vantage points can be used to
demonstrate how the Arsenal was
once located away from the
community and now the community
surrounds it

= Visitor's will be able to see what was
here through dioramas and remaining
artifacts from vantage points

* Visitor's will experience what military
life was like from remnant places like
Officer's Row, Rod and Gun Club, etc.

Visitor Experience:
* Visitor's will get the big picture of the

positive and negative consequences of

pesticide and chemical use in the
Visitor Learning Center settin

* Vantage point overlooking Easins
using videos or dioramas can show
how pesticides/chemicals were
disposed of into the basins

* Guided tram tours can stop at point
along the route where through icons or
panels, visitor's get a sense of how the
site was pollut

Visitor Experience:

Visitors will experience the safety
aspects of cleanup in the Visitor
Learning Center sefting (i.e. be able to
slip into the front half of a white suite
and mask)

* Visitor’s will be able to see ongoing
research in the lab

* Visitor’s will see how the ground
water is being treated along the tram
route ot the groundwater treatment
facilifies

* Interpretive sites along the guided
tours will give the visitor vantage points
of the cleanup

Correlated Management/
Research/Facilities/Activities:
* Maintain historical sites and artifacts

Correlated Management/
Research/Facilities/ Activities:

* Water detention, detritus and
pollutant filtration.

* Wastewater wetland treatment
demonsiration area.

* Judicious use of pesticides and
inorganic fertilizers.

* Maintain historical sites and artifacts

Correloted Management/
Research/Facilities /Activities:

* Biomonitoring - sentinel species.

* PMRMA project technical assistance.
* Reclomation & revegetation.

* Seed & plant nursery

* Habitat mitigation

Place:

* Visitor Learning Center
* Rattlesnake Hil?

» Henderson Hill Overlook
* Northern Tram Route

* Perimeter Trail

Place:

* Visitor Learning Center
* Ratflesnake Hil?

* Northern Tram Route

* Southern Tram Route

Place:

» Visitor Learning Center
* Rattlesnake H“F

» Henderson Hill

* Perimeter Trail

* Tram Route [northern)

Media: Media: Media:

® Exhibits * Exhibits ® Exhibits

* Dioramas * Dioramas * Groundwater treatment facilities

* Models * Models * Dioramas

* Brochures * Brochures * Models

* Videos * Videos * Brochures

* Artifacts o Artifacts * Videos

* Sculptures * Sculptures * Artifacts

* Panels (signs) * Panels (signs) * Sculptures

* Guided tours * Guided tours * Panels (signs)
* Guided tours

Stewardship

n serving as the

e USFWS is mandated

to manage the Refuge for wildlife

people

Mission of the USFWS Message:

* The Refuge is part of a national
system of lands managed for wildlife
purposes by the USFWS

* Environmental Educationis a primary
focus of public use at the Refuge

Part of the Community Message:

* Outreach programs, volunteer, and
“Friends” activities and the
development of a regional frail system
c:rcu.-ncsJ the Refuge help fo blur the
edge between the surrounding
neighborhoods and the Refuge
Gateway is a demonstration of
community projects that work

Take Responsibility Message:

* People have to redlize that they need
to take responsibility for their own
action on the land

* People must realize how what they
do at home impacts the Refuge (what
they dump down their drains)

. ﬁw Refuge will demonstrate good
stewardship practices in how it
handles energy and waste disposal
systems

* The Gateway partnerships will be
geared toward science and
technology and will demonstrate sound
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Visitor Experience:

* Visitors will see that there are
solutions fo the problems, and that
people are part of it both at the Visitor
Learning Center Setting and out in the
Refuge

* Visitor's will experience being out
with biologists and other USFWS
personnel and getting to know the
agency

* Environmental Educationprograms will
provide hands on experience

* People can learn more about the
USFWS by becoming a volunteer
-Outreach programs will make the
USFWS more visible in the public eye

Visitor Experience:

-The Goteway and learning center will
reflect the community spirit
-Environmental Educationprograms will
involve the community

-People can gain experience by being
a volunteer

-Outreach programs will be geared to
serving the community needs

Visitor Experience:

-Big picture in the Visitor Learning

Center setting that there is a solution

and it's up to people to make it

happen

-People will experience the importance

of the grassland/prairie

ecosystem

-People will experience how water

quality is affected by their actions at
e along the perimeter

-People will see development

affects both quality and quantity of

water

-People will see recycling/sound

conservation practices going on bol

in the gateway and out in the Refuge

-People can gain experience by being

a volunteer

Correlated Management/
Research/Facilities/Activities:

* Demonstrate how the FWS maintains
international treaties and manages
migratory wildlife

* Integrate hands-on environmental
education with all aspects of Refuge
research and management.

Correlated Management/
Research/Facilities/Activities:

* Promote the recognition and
management of ecological rather than
political or legal units, such as
watersheds

* Form partnerships with adjacent
landowners to manage habitat &
wildlife beyond the refuge boundaries.
* Encourage groups such os trails and
greenways organizations to forge
connections to the refuge boundaries.
Become active in realizing the Emerald
Strands plan (o regional trails plan) and
help influence its quality as wiﬁ"fe
habitat throughout that Iplon area.

* Aim fo participate in planning for
physically connecting the refuge with
adjacent open space - Stapleton, Barr

Correlated Management/
Research/Facilities/Activities:

* Water detention, detritus and
pollutant filtration.

* Wastewater wetland treatment
demonstration area.

* Judicious use of pesticides and
inorganic fertilizers.

* Minimize the adverse affects of the
human impacts by using appropriate
technologies to treat wastewater,
cool and heat buildings, provide
transportation, recycle materials and
utilize grey water.

* Aim to integrate concepts such as
the embodied energy of building
materials into facilities development

programs.
* Manage vegetation to reduce the

_Pluce:

Lake, Sand Creek, S. Platte. need for irrigation, except at the initial
stages of revegetation.
Place: Place:
* Visitor Learning Center (Western * Visitor Learning Center (Western * Visitor Learning Center (Western
Zone) Zone) Zone)

* Ongoing research/restoration sites
on the Refuge

* Qutreach Sites

* Environmental Educationsites-
wetlands, lokes, quad, temporary sites
* Research la

* Qutreach Sites

® Environmental Educationsites-
wetlands, lakes, quad, etc.

* Perimeter Trail-detention ponds
* Havana Pond

* Bald Eagle Shallows

* Qutreach Sites

* Environmental Educationsites-
wetlands, lakes, quad, etc.

® Perimeter trail-detention ponds

* Perimeter groundwater treatment
sites

* Nu * Guided tour
* Maintenance/Administrative facilities * Eagle Watch
* Eagle Waich * Havana Pond
* Bald Eagle Shallows
Media: Media: Media:
* Exhibits * Newsletter/publications * Publications/newsletters
* USFWS facilities * Volunteer program » Community projects
* Publications * Teacher education kits * Special event (on/off refuge)
* Video * Interp. facilities (signs, etc.) * Volunteer program

* Restoration/research sites
* Volunteer program

* Special events

* Teacher education kits

* Special events

* “Friends” program
* Teacher education kits
* [nterp. facilifies




APPENDIX D: ROCKY MOUNTAIN ARSENAL NATIONAL WILDLIFE REFUGE PLANNING TEAM
AND PROJECT PARTICIPANTS

U.S. Fish & Wildlife Service U.S. Fish and Wildlife Service, Region 6

Rocky Mountain Arsenal National Wildlife Refuge John Cornely
Ray Rauch (Refuge Manager) Sheri Fetherman
David Shaffer (Project Manager) Wayne King
Laurie Shannon (Assitant Project Manager) John Koerner (Sand Lake NWR)
Pete Gober (Former Refuge Manager) Skip Ladd
Adam Misztal
Other Staff Harvey Wittmier
Alan Anderson
Kathy Batha National Fish and Wildlife Foundation
Carol Benzing Whitney Tilt
Danguole Bockus Nancy Stehle
Kathryn Cain
Rory Carpenter Consultant Team
Mary Carson Design Workshop, Inc. (Refuge Planning and Project
Brian Devries Management) 1660 17th Street, Suite 325, Denver,
Susan Echelberger Colorado 80202 (303) 623-5186 fax: 623-2260
L. Ronel Finley
Jane Griess Paul Cawood Hellmund (Project Director)
Richard Grosz Mathew Evans (Project Manager)
Lorri Harper Lee Ann Campbell
Bruce Hastings Andrea Grant
Barbara Henry Brenda Herman
Catherine Henry Ginger Laser
Patrick Henry Linda Lee
Melinda Hetrick Joanna Jaszczak
Tom Jackson Katarzyna Molska
Sherry James Steve Mullen
David Jamiel Greg Ochis
Fred Krampetz Jane Shoplick
Greg Langer Chris Sutterfield
Deborah Lerch Kim Swanson
J. Michael Lockhart Sue Swellenbach
Deborah Long Sylvie Viola
Daniel Matiatos Marty Zeller
Richard McCutcheon

Laurie Munroe
Kathie Nessan
Ruby Rodriguez
Gerald Roehm
Richard Roy
David Seery
Stephen Smith
Bev Taylor
Amy Thornburg
Annette Ursini
Sharon Vaughn
Christine Vigil

ERO Resources Corp. (Environmental impact statement

preparation and biological assessment)
1740 High Street, Denver, Colorado 80218,
(303) 320-4400, fax: 320-4491

Richard Trenholme (Project Manager)
Mark Dehaven

Steve Dougherty

Steve Johnson

Barbara Mattingly

Anjie Saunders



Gordon Ashby (Concept Designer)
Box 497 , Inverness, California 94937
(415) 663-1354

Gordon Ashby

BBC Research & Consulting (Market demand)
3773 Cherry Creek N. Drive, Suite 70, Denver, Colorado
80209, (303) 320-4400, fax: 399-0448

Ford Frick (Director in Charge)
Lucy Garrity

Big River Associates (Conservation Biology)
18451 Orr Springs Road, Ukiah, CA 95482
(707) 937-1662

Allen Cooperrider
CW&H Graphics (Graphic Design)
1530 Lawrence Street, Suite 100,
Denver, Colorado 80204
(303) 571-5517, fax: 491-6754

Carlie Barnhart

Felsburg Holt & Ullevig (Traffic Analysis)
5299 DTC Blvd., Suite 400, Englewood, Colorado 80111
(303) 571-5517, fax: 571-5542

Arnie Ullevig
Dave Halton

Wendy Hanophy (Environmental Education)
7373 W. 84th Way #2003, Arvada, Colorado 80003

Ted Mills (Environmental Education)

Oklahoma State University, Gunderson Hall, Room 306
Stillwater, Oklahoma 74708

(405) 744-7125, fax: 744-7713

OZ Architecture
1580 Lincoln Street. Suite 200, Denver, Colorade 80203
(303) 861-5704, fox: 861-9230

Jim Bershof
Rick Petersen



APPENDIX E: RELATED DOCUMENTS

The Comprehensive Management Plan provides a summa-
ry of the most important aspects of bringing the Refuge into
being. More detail may be found in the following reports,
all of which may be reviewed at the Refuge (303-289-
0232).

Final Environmental Impact Statement. 148 pages (plus
appendices) describing the alternative refuge plans devel-
oped during the planning process and the potential envi-
ronmental impacts of implementing each plan. Also pro-
vides a detailed discussion of the characteristics of the
Refuge's environment.

Public Use Plan. Describes a framework for public use of
the Refuge in educational, interpretive, and recreational
programs and activities. Also details the Refuge storyline.

Final Refuge Program. Gives a detailed analysis of each
major facilitiy that is part of the Refuge plan.

Project Worksheets. Profiles the character, techniques, and
costs of each major project associated with the Refuge
plan.

Map Atlas. Contains 20 inventory and analysis maps from

the planning process.

Printing - Moser Printing Inc., Englewood, Colorado
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