


























Table 10: Physical Impact of Floodwaters
(Based on the Force in Pounds Exerted on a Cylinder
1 Foot in Diameter When Immersed in Flowing Water)

Velocity of Flow

in Feet Per Depth of Immersion in Feet

Second (fps) 1 2 3 - 5
2 4 8 12 16 20 TOLERABLE
3 9 17 26 35 44 UNSAFE
5 24 48 73 97 121
10 97 194 291 388 485
15 218 436 655 873 1,091
20 412 825 1,237 1,649 2,062

Table Notes and Explanation

The table presents values of the force (in pounds) exerted on a circular
cylinder immersed in water depths from 1 to 5 feet flowing at velocities
from 2 to 20 fps. Assuming that the cylinder approximates a human
body, a healthy adult might be able to stand in water 5 feet deep with
velocity of 2 fps resisting a force of 20 pounds. However, the effective
weight of this person would be very small because of bouyancy. Quite
probably this person would be pushed or floated downstream, but at 2
fps might be able to swim to safety. With a velocity of 3 fps, an adult
could withstand depths of 3 feet and at 5 fps a depth of possibly 2 feet.
At greater depths or velocities as indicated by table entries below the
line, chances of survival would rapidly approach zero. A rough rule of
thumb is that a healthy human adult can withstand a combination of
velocity and depth whose product is 10; i.e., 2 fps and 5 feet deep or 5
fps and 2 feet deep.

Children, because of their small weight and height, would have serious
difficulty at depths or velocities much lower than those an adult might
withstand. Handicapped persons or persons trapped in sleeping bags on
the ground could experience great difficulty in a depth of 1 foot within
relatively low velocities. It should be noted that the discussion above
applies largely to sediment-free water. |If the flow is carrying very large
sediment loads, chances of survival are sharply reduced.

Forces exerted on cars, trailers, and other structures are much greater
that those indicated above because of the much greater area exposed to
the flow combined with the fact that the drag force on a large flat plate
would be nearly double that on a cylinder of the same projected area.
Bouyant forces at depths of 2 or 3 feet are usually sufficient to float an
automobile or trailer.

170







Following enactment of the .1977 Clean Air Act amendments, the

Environmental Protection Agency published visibility protection
regulations. Those regulations: gave the secretary of the interior an
opportunity to identify scenic views from class | areas of specific
landmarks or panoramas located outside the class | areas that were

important or integral to the park \visitor's visual experience.
Identification of the integral vistas would not have assured protection of
air quality in those vistas. However, it would have required states such
as North Dakota to include vistas identified by the secretary in their
state implementation plans and to consider the costs and benefits of
preventing visibility degradation that might affect those vistas before
deciding to permit new air pollution sources.

Using draft guidelines developed by the National Park Service's Air
Quality Division, the park prepared a list of integral vistas in 1980.
This list included viewpoints such as Badlands Overlook, Bentonitic Clay,

Boicourt, Buck Hill, Elkhorn Ranch, Johnson's Plateau, Little Missouri,
Man and Grass, Medora Overlook, Oxbow, Painted Canyon, and Ridgeline
Nature Trail. The vistas included Badland Terrain, Kildeer Mountains,

Bullion Buttes, Sentinel Butte, South River Bluffs, DeMores Chateau,
Custer National Grassland Plateau, Stock Butte, Maltese Cross Cabin,
Little Missouri Town Site, West River Crossing (Kellogg Ranch), and
Little Missouri National Grassland. The draft guidelines and preliminary
list of integral vistas were published in the Federal Register in January
1981 (46 CFR 3646) and April 1981 (46 FR 23389). The list of vistas was
also given to the state of North Dakota.

Following completion of a detailed regulatory impact analysis, the
secretary of the interior on October 25, 1985, decided not to publish a
final regulation officially designating integral vistas. The secretary
emphasized that his decision did not reflect a judgment that integral
vistas are not worthy of protection. He also made it clear that the Park
Service will continue to have the responsibility to participate in individual
state permitting and regulatory decisions, and through this participation,
have an opportunity to raise concerns regarding protection of scenic
views. The secretary believes that parks can work cooperatively with
states and private interests under existing regulatory programs to resolve
air quality related resource conflicts.

To date, approximately 1,500 producing oil and gas wells have been
drilled in the two counties, which include the three park units. Sources
of air pollution from this development include hydrogen sulfide and sulfur
dioxide from gas flaring, hydrogen sulfide associated with escaping
natural gas, and smoke and particulates from reserve pit burning and
construction.

From 1982 through 1984 the Park Service responded to seven PSD
(prevention of significant deterioration) permit applications for energy
conversion and natural gas sweetening facilities within a 125-mile radius
of the park. NPS computer modeling of emissions predicted that some
class 1 air quality standards (increments) within the park would be
exceeded, although the standards at the source areas would not

172

























fairly stable and was 14 percent in 1983. In contrast, equivalent
statistics for the south unit reflect a decrease from 15 percent in 1977 to
11 percent in 1984. This '~ decrease may have been due to the
development of commercial campgrounds adjacent to the park or to the
increase in park camping fees.

As shown in the following graph, south unit camping and group camping
have dropped 50 percent and 58 percent, respectively. In contrast,
north unit camping use grew 40 percent through 1983.
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Linear regression analysis was used to determine long-term (1976 through
1984) growth rates. Group camping is currently decreasing somewhat (16
percent of 1984 use). Individual camping in the south unit is decreasing
by about 2,000 camper nights annually (2 percent of 1984 use). As with
total visitation, the safest assumption is that future camping will continue
at present levels.

Due to major road construction, 1984 visitation was excluded in analyzing
camping in the north unit. The long-term growth rate at that unit is 300
camper nights annually (5 percent of 1983 visits). This growth rate is
more than double that of the growth rate of total visitation to the north
unit. This may reflect an increase in nonlocal use.

Backcountry campers are required to obtain a permit, and use counts are
taken from those permits. Day hikers arz not recorded or reported.
The concessioner maintains records of use on the guided trail rides, and
use is reported in the annual concession report.
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Painted Canyon overlook - one stone masonry pylon
North unit entrance - two stone masonry pylons

North unit headquarters - frame, board-and-batten camp-tender
cabin

Old east entrance - stone masonry check station, walls, and pit
privy

North unit, Squaw Creek picnic area - two picnic shelters (built
with logs and stone fireplaces)

North unit overlook - one shelter (built with logs with stone corners
and walls)

There are two family campgrounds totaling 130 units and two picnic areas
in the park. Some revisions and repairs are needed to adapt the
campgrounds to accommodate needed visitor services.

Since the Rough Rider campground access was destroyed during a 1978
high water period, the small Halliday Wells camping area in the south unit
is being used to accommodate group campers and horse groups.

The Painted Canyon visitor center was constructed in 1978, with solar
power as a primary source of heat. . The solar system will not work
because of the design and poor quality heat absorption panels.
Therefore, the center and comfort stations must be closed during the
colder months.

Utility and Park Operations Systems

The park has a new 60-kilowatt emergency generator, which supplies the
Medora headquarters with water and sewer system power when commercial
power is off.

The park owns and operates 12 domestic water systems; six of these
systems have been rehabilitated and chlorinators added for treatment. In
addition, the distribution system of one has been replaced. The Medora
headquarters water system needs to be improved by drilling a new well
and replacing the treatment system. ’

There are about 20 wildlife watering systems in the park. These consist
of wells or springs with concrete, plastic, or fiberglass dish tanks to
water buffalo, horses, longhorn steers, and other wildlife. All of these
systems need major repairs, some need new wells drilled, and all need
dish tank repairs or replacement.

The park has three lagoon sewage systems. The Medora headquarters
sewer system is connected to the city system; however, the city is having
trouble with proper operation of their lagoons and therefore difficulty
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private and state/county owned ‘mineral interests, and through enforcing
compatibility standards for privately owned lands and federal regulations
dealing with mineral leasing and development. The latter would apply
particularly to situations in which acquisition of an interest in land or
minerals had not been accomplished.

Grazing would continue on the fenced portions of the privately owned
lands east of US 85 in the north unit. The minor adverse impacts on soil
and vegetation would also continue. The use of and the impacts from
grazing would be allowed because the area is not used by visitors and
does not contain any significant natural or known cultural resources.
Because of grazing, the appearance of the area would continue to be
slightly different from the federally owned portion of the unit, which is
only lightly grazed by park herbivores. However, the grazing use of the
area would be contained to approximately the current level, and any
chance of serious overgrazing with resultant soil and vegetation damage
would be prevented through enforcement of the compatible/incompatible
use criteria or scenic easement provisions proposed in the '"Land
Protection Plan."

Implementation of land protection acquisition proposals, which accompany
all of the action proposals, would eliminate any potential for additional
private development (e.g., buildings and access roads) of the lands to be
acquired in fee. On lands proposed for scenic easements, limited surface
developments, such as residences, access roads, and agricultural
structures, would still have potential for causing erosion or removal of
soil and damage to or removal of vegetation in localized areas.

Under the action alternatives, the construction or upgrading of roads,
trails, parking areas, and structures associated with the proposals would
require removal of vegetation, cause changes in soil structure, and
reduce percolation of water into soils. Grading and paving would compact
soil. Site leveling for roads, trails, parking areas, and proposed
structures and development of dikes and elevated areas of earth for flood
protection of existing structures would remove or add soil, thereby
altering land profiles and natural processes of soil development and
drainage. Topsoil removed from areas to be covered by pavement,
buildings, or dikes would be used to make up any shortage incurred in
installing other facilities, thus minimizing the overall loss of organic
matter. Nevertheless, the organic content of topsoils would be reduced
by mixing. All disturbed areas not covered by development would be
reseeded with native species to speed the rate of recovery and to
minimize the encroachment of invading species.

Construction sites would undergo accelerated erosion until vegetation was
reestablished in cleared areas. To the extent possible, buildings, roads,
and other impervious structures would be designed to collect and channel
runoff into natural drainages. Runoff in these areas might cause
localized increases in erosion and changes in soil nutrient transport.
Runoff would escape into adjacent vegetated areas, which could result in
more mesic conditions and altered vegetation composition. Altered
vegetative composition could also cause slight changes in soil chemistry.
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CITY

Medora
Watford City

OTHER
University of Nebraska at Omaha

Remote Sensing Applications Laboratory

SUMMARY OF PUBLIC INVOLVEMENT

On February 7 and 24, 1984, news releases announced the initiation of
planning for a general management plan for Theodore Roosevelt National
Park, and that public scoping meetings would be held that March in
Watford City and Medora, North Dakota. Interested persons were invited
to hear an explanation of the planning process, and to express their
views on issues to be considered.

The first meeting, held at the Civic Center in Watford City on March 6,
was attended by 14 people. The second, held at the Community Building
in Medora on March 7, was attended by nine people. The participants'
discussion of many issues of concern to them was of help to the planning
team.

A scoping brochure was released that June notifying the public of
progress on the study since the February meetings, issues to be
addressed, public participation opportunities, and an invitation to provide
more issues for consideration. At the same time three questionnaires
were prepared to find out what facilities and services the public thought
were appropriate for the north unit, the Painted Canyon area in the
south wunit, and the remainder of the south unit. These three
questionnaires and the scoping brochure have been made available to the
public at entrance stations and the Medora visitor center on a continuing
basis so as to receive year-round information. In addition, individuals
who own land in the park have been contacted to the extent practicable.
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