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mining is small, varying from 0.002 to 0.1 percent depending upon the reference, even
the industry recognizes the great impact it has upon the land and the need for
conservation and care of the environment. The transportation network in our country is’
responsible for far more landscape disturbance than all of mining. Agricultural land
accounts for 60 to 70 percent of total land use. Cropland, range, road cuts, and railroads
are not viewed as disturbed areas despite their high visibility; people tend to see them as a
necessary part of their everyday life.

Exploitive

Owen and Chiras (1995) begin their examination of resource management with the age
old exploitation approach (man conquering nature); viewing natural resources as
inexhaustible commodities with nothing but individual profit in mind. The “get rich and
get out” mining ethic had little concern for problems such as soil erosion, water and air
pollution, or wildlife depletion. The purely exploitive approach to resource management
did not consider problems created during the mining process or adverse effects that might
occur in the future.

Mining does disturb land by remdving surface vegetation, changing topography, and may
affect hydrologic function and water quality; so does hiking, off-road vehicles, and
trailing by animals (Toy and Hadley, 1987). Mining may also cause erosion, stream
sedimentation, dust, lower water tables, destruction of wildlife and habitat. Additional
vehicular traffic brings noise and increased wear on roads. With careful planning and
responsible mineral extraction, most of these problems can be minimized or eliminated.
Unfortunately, the damage created by exploitive aggregate producers and construction
companies prior to the 1970s gave the industry a negative image, and the public has a
long memory.

In today’s world, the results of exploitive resource management usually require remedial
action, often at taxpayer expense and with undesirable results. For example, in April
1997, the US Forest Service and Army Corps of Engineers approved a restoration plan
for the San Miguel River at the South Fork, which allegedly was damaged by Telluride
Gravel mining operations. The river was channelized and the water table lowered, with
resultant death of trees along the banks. Telluride Gravel offered to provide labor and
equipment for the restoration, but much damage had been done to the mining image. The
public lost confidence in both the industry and public service representatives to do their
job responsibly and stop further erosion (Editorials, 1997).

If they look objectively, even tourists seeking sun, sand, and surf in the Caribbean islands
may find that their very presence has an environmental impact by increasing the need for
local construction materials: sand mined from beaches can result in serious coastal
damage due to wave and wind action, and contamination of fresh water aquifers with salt
water. Scientists at the University of Puerto Rico’s Sea Grant Program and Millersville
University are studying the effects of beach mining and coastal area management
(Caribbean Coastal Studies, 1997). Meanwhile, some islands have banned beach mining,



resulting in higher costs, increased fuel consumption, and a search for alternative building
supplies.

Closer to Colorado, county commissioners in Kansas considered a moratorium on sand
dredging in the Kansas River. Dredges are used to mine via a floating platform and are a
source of controversy. Tom Hittle, a landscape architect, told commissioners the
prohibition is in the best interest of the community and state (Oakley, 1996). With sand
and gravel deposits frequently found along stream valleys, dredging “is widely used in
large U.S. rivers and can increase sediment bed load through resuspension, physically
eliminate benthic organisms, and destroy fish spawning and nursery areas, all of which
ultimately change aquatic community composition” (Starnes and Gasper, 1995). Kansas
supporters of the moritorium claim dredging harms birds that use the shallow sand bars
for feeding and increases soil erosion along damaged river banks. Opponents argue the
bald eagle population is increasing and deny significant environmental problems. In
some reaches of the River irresponsible dredging can lower the river bed, steepen and
destabilize river banks, and cause increased erosion and channel widening. The Kansas
legislature adjourned after sending the moratorium bill back to committee and approved a
two-year study (by the state Department of Wildlife and Parks and the Kansas Water
Office) of the river’s potential for recreation (Associated Press, 1996).

In Colorado, ninety percent of wildlife habitat along streams and rivers has been
destroyed (Leccese, 1996), largely by farming. Reclamation of sand and gravel pits to
productive agricultural land, wetlands, or prairie is seen as a viable alternative to
continued loss of habitat or hardscape development.

Preservation

A preservationist approach to resource management sets land and natural resources aside,
protected from future development or alteration. From a natural science point of view,
systems do not stay the same forever and will change over time in spite of their official
designation. Aspen (Populus tremuloides) is a pioneer tree invading sunny disturbed
areas, eventually yielding to evergreen forest species. Tourists and mountain resorts want
the aspen and their local ecosystem to remain unchanged indefinitely. Ironically, aspen
colonize sites disturbed by fire, avalanche, landslide, logging, or mining. While one does
not often think about mine preservation, rural landscapes with significant historic mining
are listed in the National Register and may include shafts, tunnels, pits, tailings, and

, surrounding communities. For example, the Central City-Black Hawk area is considered
a National Historic Landmark District, but most Coloradans are more familiar with the
towns’ casinos. Now, it is competition for parking that, indirectly, may take Black Hawk
off the National Historic Landmark list. The National Park Service (NPS) is threatening
to “de-list” the city for wanting to move a gingerbread Gothic structure named Lace
House. Thus, landscapes evolve both biologically and culturally.



Wilderness regulation, another format to preserve landscapes by prohibiting resource
development, considers human beings visitors. The 1964 Wilderness Preservation Act
legally defines wilderness as an area “where the earth and its community of life are
untrammeled by man. . .” Thousands of visitors a year can have far greater impact on a
landscape than a few hundred living on it. The NPS is actively engaged in reclamation
planning and at the same time involved in road surfacing and rehabilitation of public
buildings. Many people may not realize there are approximately 4000 abandoned and
150 active mine sites within U.S. national parks. Even Yellowstone National Park has a
history of mining activity, including sand and gravel pits to help maintain the 350 miles
of road within the park.

Despite 5000 acres being considered the minimum area practical for natural land
management, attitudes towards what constitutes wilderness have changed. The concept
of pocket wilderness is being used for smaller, isolated areas, so a small geographic area
that has elements of significant landscape character, ecological systems, or fossil records
may merit preservation. Features of historical as well as geologic value can impact a site.
In Springwater, Ontario, an archeological survey, requested by the Ministry of Natural
Resources, cost Cliff Varcoe Gravel Ltd. thousands of dollars (Lewis, 1995). The
property, purchased for mining operations, turned out to be a significant historic native
village and missionary site. The Canadian government ended up buying the land to
preserve the 350-year old village and protect the regional heritage and culture. In unique
cases like this, mining usually is not an option.

On a local level, the Denver Regional Council of Governments approved a plan to
contain metropolitan development over the next 25 years. The plan includes regional
open space, transit, and pollution control (Fong, 1997). Yet the ‘Metro Vision 2020’ plan
does not include a map delineating extractable materials within the 700 urban square
miles. The patchwork quilt and mosaic of American landform will continue without the
benefit of designing the larger spatial pattern to integrate and preserve natural features
and potential resources. Many decisions are made on a small, local scale, with eyes set
on a short-time line. The macro view (including environmental data for off-site impact)
over a long-time frame that could help prevent landscape fragmentation continues to be
avoided, probably for political reasons. European governments frequently urge mining
operators to look forward sixty years or more. Within the Unites States (the average
young family moves every five years), many people will continue to view their
environment much as city government--in short-time frames. With market demands for
aggregate continuing to increase, mineral extraction from irreplaceable resources and the
subsequent resculpted landscape need to be examined for areas that can be a high priority
for mining operators and areas that are to be preserved in their present condition.

Utilitarian
The utilitarian approach stems from developing natural ‘waste’ land and making it

productive. Germans have a name for dry wasteland of rocks and gravel--Unland
(Wiedenbein, 1994). The sensibility of what constitutes waste and productive land has



changed over time. “Until the late 1960s, reclamation in the semiarid west invariably
meant irrigation of dry lands to make them productive” (Hodder, 1977, p.217). In other
words, the ‘natural’ land was unproductive and waste. Despite a semi-arid climate
(Colorado’s average annual precipitation is seventeen inches per year), dry land can be a
valuable ecological resource in itself. It should be noted topography greatly affects
moisture as the higher elevations receive about three times more water than the plains.
Early European explorers declared the Colorado area unfit for agriculture but farmers
proved them wrong with irrigation ditches. North American Indians had cultivated the
soil for centuries before. In recent times there has been a movement to preserve arid
lands and return them to a natural state. It has been estimated that less than twenty
percent of the country remains potentially natural (Stein, 1997). Within even that, wild
indigenous vegetation is now exotic species. Often the open spaces we like to think of as
pristine are degraded and naturalized by invaders such as Tamarix, Russian thistle
(Salsola kali L.), or leafy spurge. Even the tumble weed associated with towns of the
wild west is an introduced species.

Turning undeveloped, unused land (waste land) into something more productive is a
major premise of housing development, but this development has a price. A green
Kentucky blue grass lawn in Denver is no more “natural” than asphalt and requires
frequent watering. With more than 15,000 herbaceous species in the family of Gramineae
(grasses), relatively few are utilized in landscapes. Homeowners frequently are blissfully
unaware of the damage they do in their own yards using fertilizer and pesticides. They
do not want dust and noise from a quarry, but are attached to the lawn mower, edge
trimmer and gasoline. The National Gardening Association estimates homeowners use
up to sixty percent of the water supply in the West for lawn care. “And, according to the
National Academy of Science, ten times more chemical pesticides are being used on
lawns per acre than on farmland” (O’Neill, 1997).

In the United States, xeriscape has become a 90s catch phrase. Yet, the method is
commonly not used because of the careful planning, higher initial expense, and expertise
required to achieve a successful natural landscape in disturbed areas--new suburban
developments or abandoned mines. Despite the lowered maintenance costs and water
usage, xeric habitats are slow to be encouraged by developers, planners, and private
parties. The composition and placement of native plants appear to be random when there
is a complex underlying structure dependent upon soil and geologic structure.
Considerable expertise is required to design a native plant community so that it looks
natural. Hydrologic and climatic factors are important aspects of reclamation that are too
often underevaluated. Precipitation and fluctuating temperatures impact slopes and
accelerate soil weathering. Different vegetation may be required on south-facing slopes
than north-facing. Xeric planning takes regional condmons into account and can be an
important tool for reclamation efforts.















































































































CONCLUSION

Whether a mining site is active or abandoned, if it is in sight, it is in the mind. Given
environmental concerns, an operating or reclaimed site can no longer be considered
isolated from its surroundings. Site analysis of mine works needs to go beyond site-
specific information and relate to the regional ecological context of the greater landscape.
Permitted mine areas could be planned to link regions with continuous natural corridors,
rich in plant and animal life. Only by finding preferred areas can we make use of quality
material while disturbing the land as little as possible Our attitude toward mining today
is very different from 100 or even 50 years ago.

Cultural attitudes toward land management and mining reclamation need to catch up with
the reality of the 21st century. Failure to perceive the real demand for raw materials in an
ever growing society hinders decisions on how to manage resources and create
meaningful landscapes. Optimists believe new technologies, substitutes, and more
efficient recycling will allow continued supplies of new mineral resources for society
(e.g., concrete will be produced with a longer life span). On-site recycling for
construction materials offers potential lower costs and environmental sensitivity for a
natural resource. Research on technology to separate drywall and wood from
cementitious material needs to continue. Pessimists think we must reduce the demand for
minerals by population control and per capita consumption. The natural and built worlds
yield wide ranges of experience and options. Surface mining will probably not stop
although additional regulations may be enacted.

Forums such as the two-year study in Minnesota provide an informal, balanced setting for
building relationships between competing peoples with similar problems. Planners are
using landscape architects to help “enhance the native character of the created or restored
site, fitting the built landscape into the natural design of the surrounding area.” (Manci,
1989, p.18.) Isthere a need for a state aggregate material tax (a production tax based
upon the weight or volume removal of gravel) to be distributed for county road and
bridge improvements or as a reserve for the restoration of abandoned pits? Performance
bonds are already usually required to assure reclamation work. Compliance with filed
reclamation plans, enforcement of reclamation acts, and addressing abandoned mines
requires money.

Design guidelines are needed concerning: ecotype plant palettes with a large gene pool,
hydrologic impact due to mines in a watershed, mitigation of landscape damage (i.e.
geologic research in soil structure to pre-determine spoil character and best land use),
construction details that reinforce the regional identity, and wetland reclamation.
Research into constructed wetlands (on exhausted pits) for wastewater treatment and
wildlife habitat may have great benefits for society and the earth. We must educate the
public and industry that landscape is more than a 'garden’, and grass more than a 'lawn'.
The public needs to understand the economic value of the aggregate industry and the
industry needs to recognize the ecological, cultural, and aesthetic value of an area.
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There is a wealth of scientific information needing to be standardized, integrated, and
presented in a usable format. An annotated list of aggregate and hard rock research and
demonstration areas would be helpful. The scientist’s perception of landscape should not
exclude the public viewpoint. The difficult part is articulating and classifying landscape
components. Maps that make use of multiple overlays of digital datasets yield valuable
information for future land planning decisions at local levels. Landscape itself needs to
be viewed as one--a natural and human process. It is not the case of one ruling over the
other. A mining site within an urban corridor may require a different design approach
from one in a wilderness area. The National Park Service has elected to close roads and
add visual screens to designated sites if an environmental impact assessment determines
it appropriate. Today, progressive aggregate companies recognize the value of including
landscape architects early in the planning stage.

By discovering the true landscape and understanding it, when mining occurs, we can
concentrate on designing and planning the site with information on ecology and
development, research and technology, culture and nature, science and art. The data may
not tell us what choices to make but it can help with wise options. Whether a geologist,
biologist, landscape architect, or city planner, we all experience change in our
environment. Wetlands are a geologic disturbance just as mining is a man-made
disturbance. It appears there will be a definite trend towards design with greater
biodiversity in mind. More wildlife, less water use and reliance on chemicals, are
expected of industry, responsible homeowners, and business. Even though the industry’s
bottom line may be profit and meeting legal requirements, most operators would agree
good public relations and aesthetics are an important part of business. Earth will be left
for future generations with land that is degraded or improved. It is a living canvas
testifying to all of our behaviors.
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