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PREFACE
This document is divided into two sections, the first
presenting the text of the plan and the Wilderness
recommendation, and the second presenting the text of the

final environmental statement. 1In the packet at the rear of
this document 1is a transparent overlay which will help the
reader relate the proposals to resource features. This
overlay will be referenced when it is particularly useful,
but the reader is encouraged to use it at any time.

This FES fully describes the impacts of the proposed actions
although Draft Environmental Statement 77-28 is referenced
frequently as indicated in the text by placing "DES" in
front of the applicable section, map, table, figure or
appendix. The transparent overlays for the FES and DES can
be used interchangeably on all alike scale maps.

This has been done to reduce the cost of this document, to
make it shorter, and easier to follow as compared to the
DES. It is assumed that those receiving a copy would have

the DES or could gain access to it if needed.
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THE PLAN

I. INTRODUCTION AND ORIENTATION

Created by the Glen Canyon Dam (completed in
1964) and authorized by the Colorado River Storage Project
Act of April 11, 1956 (P.L. 84-485), Lake Powell exists
primarily for the purposes of river regulation, irrigation,
flood control, and generation of hydroelectric power. "To
provide for public outdoor recreation use and enjoyment of
Lake Powell and 1lands adjacent thereto...and to preserve
scenic, scientific, and historic features contributing to
public enjoyment of the area," Congress established the Glen
Canyon National Recreation Area in 1972 (P.L. 92-593--
Appendix 1), to be administered by +the National Park
Service. This act specifies that "nothing...shall affect or
interfere with +the authority of the Secretary...to operate
" Glen Canyon dam and reservoir" for the purposes of the
Colorado River Storage Project Act, the achievement of which
is the responsibility of the Bureau of Reclamation.

This act also specifies that "the administration of
mineral-and grazing leases within the Recreation Area shall
be by the Bureau of Land Management. The same policy
followed by the Bureau of Land Management in issuing and
administering mineral and grazing 1leases on other lands
under its jurisdiction shall be followed in regard to the
lands within the boundaries of the the Recreation Area
subject to the...(finding) that such...would not have
significant adverse affects...on the administration of the
National Recreation Area (and) the conservation and
management of natural resources ..."

The national recreation area (NRA) occupies
approximately 1,255,000 acres of northern Arizona and
southeastern Utah (DES-Map 1). Map 1 and all subsequent
maps of the recreation area show the same boundary as cited
in the enabling legislation, with the exception of about 200
acres deleted for the Grand Canyon extension, effected after
the Glen Canyon dct. Unsurveyed lands and uncertainty about
the actual location of the 3,720-foot contour comprising
most of the southern boundary prevents the computation of
the recreation area's precise acreage. The best estimate to
date is 1,255,400 acres, or 1.5 percent (15,520 acres) more
than that actually specified in the legislation (1,236,880).

Table 1 contains additional excerpts from the
establishing legislation specifying (1) constraints on and
obligations for the management and use of the recreation
area and (2) a list of proposed objectives that together
provide the framework for the general management plan's
proposals. These objectives are presented -in a nested
series at. four 1levels, from broad recreation area-wide
objectives (Levels I and II) to specific objectives
pertaining to particular topics and particular geographic
areas at Levels III and 1IV. -

Appendix 2 contains excerpts from memoranda of
agreement with the Bureau of Reclamation, Bureau of Land
Management, and the Navajo Tribe.
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I1. GENERAL MANAGEMENT PLAN

A. Final Management Zoning Proposal

The final management zoning proposal (Map 1)
specifies the long-term allocation of the 1land and water
resources of the recreation area into four management zones:
the Natural Zone, covering some 668,670 acres, in which
maintenance of isolation and natural processes while
allowing grazing activities is the management strategy; the
Recreation and Resource Utilization (RRU) Zone (557,890
acres), characterized by maintenance of natural processes
while allowing to the extent possible both mining and
grazing; the Cultural Zone (25 acres), in which the
preservation, interpretation, and restoration (where deemed
appropriate by professional analysis) of historic and
archeological resources are the exclusive themes; and the
Development Zone (19,270 acres), in which provision of
visitor services and maintenance of facilities is practiced.
Table 2 summarizes this information and contains examples of
permitted activities and development in each of the zones.

The Natural Zone includes the recreation area's
outstanding scenic resources, relatively undisturbed areas
isolated and remote from the activities of man, or areas
bordering on places with established 1land-use practices
complementary to those of the Natural Zone. The RRU Zone
consists of areas possessing somewhat 1less scenic value,
greater susceptibility to the activities of man, potential
or actual mineral resources, or value for utility rights-of-
way or development. The Cultural Zone embraces historic or
cultural resources, and the Development Zone centers around
the existing developed areas, except at Dangling Rope
Canyon, Llewellyn Gulch, and Farley Canyon, areas that are
currently undeveloped. .

The lakeside boundary of +the Natural Zone is

coincident the fluctuating surface of Lake Powell except at

Antelope Island. For the purposes of the impact analyses in
the final environmental statement, the 3,700-foot contour
has been identified as the boundary. However, as the water
surface fluctuates when it is lower than this contour, there
would be more Natural Zone acreage with a corresponding
decrease in RRU Zone acreage. Conversely, the opposite
would occur when the fluctuating water surface is higher
than this contour. The Natural Zone for Antelope Island has
to be treated differently because if Lake Powell's surface
falls below about contour 3620 this area ceases to be an

island. For this situation the Natural Zone would be
coincident with the top of the south side of the channel
between this island and CcCastle Rock. When lower, the
Natural Zone would remain at this channel.

The riverside boundary of the Natural Zone
downstream from Glen Canyon -Dam 1is coincident with the
fluctuating surface of the Colorado River along its right
bank. Its . left bank is, for the most part, in the Navajo
Indian Reservation. The same principal for increase or
decrease in the Natural Zone acreage at Lake Powell would
apply along the affected portion of the Colorado River.

‘Implementation of the final management zoning
proposal will result in closure of 86.3 of the recreation
area's U474.3 miles of roads, principally below the Orange
cliffs, along the San Juan River, above the Escalante River,
and on Wilson Mesa, leaving 388 miles of road to remain open
(Map 2). An additional 1.5 miles of a road outside the
recreation area, near Lees Ferry will be unusable because
the closed road within the recreation area provides the only
access to this road.

B. Development Proposals

The development proposals of this plan are
general concepts only; detailed planning, to be conducted
later, will specify the numbers, kinds, extent, and
locations of facilities and activities in each of the
developed areas. Studies of environmental conditions and
visitor perceptions aimed at determining capacities for
particular uses will also be included in this future
planning, which will begin soon after approval of this plan
(probable start: FY 1979). No development will be rproposed
without well-grounded estimates of capacity.

At Wahweap and Wahweaps/Lone Rock, the principal
visitor-use areas, and at Bullfrog, Halls Crossing, and Hite
(Map 1), facilities for both day and overnight use of and
access to the lake (such as bathing and ski beaches, picnic
areas, boat storage areas and launching ramps, parking
areas, employee residences, stores, and service stations)
will be expanded and augmented. Much 1less extensive
development is proposed for lees Ferry, where the emphasis
is on the areat's history and access to the Colorado River;
and Hans Flat, which is to remain essentially a wilderness
outpost. Dangling Rope, to replace the Rainbow Marina, will
be a marina with visitor access by water only. Llewellyn
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Table 2.

MANAGEMENT ZONE

NATURAL

RRU
(RECREATION &
RESOURCE
UTILIZATION)

DEVELOPMENT

CULTURAL

Management zones.

archeological features.

|Grazing and agriculture may be
. permitted.
' Mining prohibited.

Trails for confining and containing
use.
Protective enclosures.

Restoration where deemed appro-
priate by professional analysis.
Interpretation.

EXAMPLES OF PERMITTED ACTIVITIES DEVELOPMENT PERMITTED MANAGEMENT STRATEGY
FOR THE ZONE ACREAGE PERCENTAGE
. . ;
Recreational ! Nonrecreational | Comments | Comments
. -
. . .
Hunting, hiking, camping, picnick- i Grazing. i Examples are not all-inclusive. Management facilities necessary for e No utility rights-of-way. Maintenance of isolation and natu- 668,670 54
ing, horseback riding, swimming, . Grazing may be subsequently pro- the preservation and enjoyment of ' ral processes.
.
backpacking, canoeing, kayaking. | | hibited in certain areas identified recreational values. l Consumption of renewable
. * by a future Grazing Resources Management facilities and practices resources subject to protection of
I ' Management Plan. necessary to sustain grazing limited | recreationat values.
L] .
| | Recreational uses of motorized to non-mechanical types. M
. « equipment prohibited. !
. s Motorized equipment permitted !
| | where it constitutes a “minimum |
. » management tool” (Appendix 3). .
| | Mining prohibited. |
. . .
Same as NATURAL management | Grazing, mining, | Examples are not all-inclusive. Same as for the NATURAL | Maintenance of natural processes. 557,890 45
zone but includes bicycling, scenic ! i"S.'f_a“a‘iO” of i Riding trailbikes and dunebuggies management zone, except includes ® Enhancement of fish and game pop-
touring (auto, 4-wheel-drive, boat), ' :’lrt;:::;;_':gtion . restricted to designated areas. mining facilities, utility lines, l ulations.
. .
speedboating, water skiing, fishing, | systems. l Grazing may be subsequently pro- unpaved roads, and primitive | Consumption of renewable and
sailboating, houseboat touring, river  «  Includes the * hibited as described above. trailhead facilities (such as parking s nonrenewable resources subject to
rafting, riding trailbikes and | ult;!‘]'?: IMining may be subsequently pro- and sanitary devices). | protection of recreational values.
. nir .
dunebuggies. i Sorridorg. Ihibited in certain areas identified i
. « by a future Mineral Resources Man- .
| | agement Plan. |
. i .
Bicycling, picnicking, horseback i Grazing, i Examples are not all-inclusive. Relatively elaborate and permanent i Includes dam, Maintenance of the facilities. 19,270 2
riding, swimming, fishing, trailer . Management of « Grazing prohibited in the developed structures necessary to support Provision of visitor services.
and motorhome camping, arts and | dam and utility Iareas within  the Development recreational activities. |
crafts activities, outdoor resort = structures, * zone. ' M
activities, interpretive programs, I !Mining prohibited. |
. . .
riding trailbikes and dunebuggies. I l I
] . L]
Interpretation of historic and | Scholarly study. | Examples are not all-inclusive: Access to the cultural resources. | Preservation. 25 1
. L]
.

Interpretive facilities.

———

1,245,855
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Table 3. Existing and proposed development.

DEVELOPMENT EXISTING
ZONE
ESTIMATED CAPACITY
ACREAGE (VISITORS/DAY) SCOPE OF DEVELOPMENT

Lees Ferry 280 800- 1,000 Low-key development; primary emphasis on area history and access to
Colorado River

Wahweap 4208 6,800- 8,800° " The major tourist resort facility; emphasis on overnight use;
administrative functions; dam; visitor center

Lone Rock 20 900- 1,300 Random camping; boat launching

Dangling Rope Nonexistent

Rainbow Marina P 2,000- 2,500b Floating marina; primary refueling stop for boaters; store; employee
housing

Llewellyn Guich Nonexistent

Escalante Operations Nonexistent

Center

Bullfrog 520 1,500- 2,000 Major visitor resort (marina, dry-boat storage, ferry facilities, launching
ramps, lodging, campgrounds, employee housing, recreation vehicle
park, picnic area, administrative offices, airstrip)

Halls Crossing 320 600- 800 Major visitor resort (marina, dry-boat storage, ferry faciliites, lodging,

: campground, employee housing, service station, airstrip)

Farley Canyon 100- 200 Undeveloped; informal use only

Hite 30 800- 1,000 Development oriented to tourists on Utah Highway 95, river runners in
Cataract Canyon, and backcountry hikers and motorists in the Orange
Cliffs (marina, dry-and-wet boat storage, boat rental, campground,
employee housing)

Hans Flat 5 Wilderness outpost A(visitor contact station, employee housing,
maintenance and utility facilities,b airstrip at Gordon Flats)

TOTAL 1,595 13,500-17,600¢

3Includes Carl Hayden Visitor Center and Glen Canyon Dam

bNo overnight accommodations; visitors stopping here are included in capacities for other developments

CExcludes Rainbow Marina

dFor areas with overnight accommodations only

10

PROPOSED
ESTIMATED CAPACITYY
ACREAGE (VISITORS/DAY) SCOPE OF DEVELOPMENT
810 1,700- 2,200 Low-key development; primary emphasis on area history and access to
Colorado River
10,010 7,800-10,100 The major tourist resort facility; emphasis on overnight use; paved road
to Page landfill
100 3,200- 4,200 Extensive day-use facilities (such as bathing, ski beaches, picnic areas,
boat launching ramps, parking areas, and access roads); campground;
dock, fuel and camping supplies

1,350 2,400- 3,100 Marina facilities accessible only by boat, STOL aircraft (for emergency
and administrative use) and emergency anchorage to replace Rainbow
Marina
Relocation to Dangling Rope

190 {no overnight Potential marina, according to future needs (boat launching ramp,
accommodations) refueling, store)
5 {No overnight Administrative use and facilities (ranger station, employee housing,
accommodations) equipment storage, stock corrats)

1,635 7,900-10,300 Major visitor resort (marina, dry-boat storage, ferry facilities, launching
ramps, lodging, campgrounds, employee housing, recreation vehicle
park, picnic area, administrative offices, village center); paving of
portion of Burr Trail; improvement of existing airstrip

1,355 3,400- 4,400 Major visitor resort {marina, dry-boat storage, ferry facilities, lodging,
campgrounds, employee housing, service station, village center);
relocation of airstrip

2,420 5,000- 6,500 Potential development site (marina, lodging, campground, etc.}

1,160 2,500- 3,300 Major visitor resort (marina, dry-and-wet boat storage, lodging, food
service, campground, service station, store, recreation vehicle park,
employee housing)

235 {no overnight Wilderness outpost with expanded facilities (visitor contact station,
accommodations} employee housing, maintenance and utility facilities); airstrip at
Gordon Flats (zoned RRU)
19,270 33,900-44,100



Bench and Farley Canyon are potential use sites, to be
developed only when future need requires. An operations
center for administrative use will be established at a site
to be subsequently chosen somewhere along the Hole-in-the-

Rock road. The Glen Canyon City-to-Bullfrog road will be
constructed if funded by Congress. A hangar will bDe
constructed at the Page airport for NPS aircraft. Table 3
displays this information, along with anticipated capacity

ranges, by geographic area.

C. Proposed Boundary Adjustments

Proposed deletions of 13,555 acres and additions
of 4,410 acres will decrease the recreation area's acreage

by 9,145 acres to 1,245,855 or 8,975 acres more than the
legislative 1limit (Section TI). Deletions (Map 1) are
proposed in the Imperial-Bull Valley (3,730 acres; a flat,

isolated tableland not accessible from the recreation area
and, accordingly, not readily manageable by the NPS), Purple
Hills (9,265 acres; a mineralized area of relatively 1low
scenic value), and the isolated rolling shrubland south of
Highway 89 in the northwest corner of the Wahweap
Development Zone (560 acres). Additions (Map 1) consist of
establishing trailheads along the Hole-in-the-Rock road
(4,410 acres) to facilitate NPS management of backcountry
use in the canyons of the Escalante.

It is proposed that the boundary as shown on Map
1 be established by Congress, and, that the present
limitation of not to exceed 1,236,880 acres be changed to
approximately 1,250,000 acres.

D. Proposals for Subsequent Planning

Planning documents dealing with resources
management, backcountry use, and development (Table 4) will
be prepared and implemented to fulfill the objectives of
this plan. The resources management plan will be composed
of four components: cultural resources, natural resources,
grazing resources, and mineral resources. Each component

will contain a detailed inventory of the subject resources,
a description of management problems, and recommended
solutions to these problems. Specific attributes of these

plans are listed in Table 4. The backcountry-use plan will
specify the way in which the recreation area's backcountry
is to be managed and wused. The development plans will
detail the nature, scope, 1location, and capacities of
facilities and activities within the Development Zones.
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The precise capacities of the Development Zones
will be set during the subsequent area-specific planning.
In the recreation area's backcountry (e.g., the canyons of
the Escalante and Little Rockies, and the Orange Cliffs) the
backcountry-use plan will determine carrying capacity and

specific use limits. The approximate priority sequence for
future planning projects has not yet been dJdetermined.
However, it is the Park Service's intention to complete the

projects 1listed in
through FY 1984.

Table 4 during the period from FY 1979

E. Proposals for lLand Exchange

The acquisition of state lands and interests in
land is a long range goal of the National Park Service so as
to Dbetter facilitate the management and use of the N.R.A's
resources. The recreation area's enabling legislation
permits such acquisition only by donation or exchange. This
congressional 1limitation should be amended to permit
acquisition also by purchase so that acquiral will be
enhanced. The ongoing program, so far unsuccessful, for
exchanging federal lands administered by the Bureau of Land
Management outside the NRA boundary for Arizona and Utah
state lands within it should continue. Under this program,
the National Park Service, the Bureau of Land Management,
and the states are trying to detexmine the priorities and
scheduling for exchanging particular holdings.

F.  Other Proposals

A 4,770-acre "utilities planning corridor"
1) will be established in the RRU Zone below . the dam. (A
"planning corridor" 1is a broad 1linear strip of l1land, of
variable width, reserved between two geographic points,
which has ecological, technical, and/or economic advantages

(Map

over adjacent areas for the 1location of transportation
and/or utility systems (Bureau of land Management 1975, p.
c-2).

G. The Road Study Alternatives

In response to a requirement in the Glen Canyon
enabling legislation that "the Secretary, together with the
Highway Department of the State of Utah, ...conduct a study
of proposed road alinements within and adjacent to the
recreation area... 7Zand/ 1locate +the specific route of a
scenic, low-speed road, hereky authorized, from the Glen
Canyon City +to Bullfrog Basin" (Table 1, item VII), an



Table 4. Proposed subsequent planning. Subject to available funding, all plans will be
initiated following approval of the General Management Plan.

CONTENT

PLAN

Resources Management

Cultural Resources
Component*®

Natural Resources
Component
(terrestrial and
riverine
communities)

Grazing Resources
Component

Mineral Resources
Component

Cultural resources inventory of
Canyonlands region

Outline and priorities for
research _

Needs for stabilization and
protection

Nominations to the National
Register

Program for execution

Natural resources inventory

Statement of natural-resources
management problems with
recommendations for their
mitigation or elimination

Detailed description of the
condition of the range

Recommendations for specific
range improvement practices
and devices, management
activities, and maximum
grazing intensities compatible
with the purpose of the
recreation area

Detailed minerals inventory
of the RRU management
zone

Within the RRU zone, precise
identification of areas where
mining will be permitted

Delineation of regulations and
policies for access and on-
site activities

COOPERATING AGENCY PLAN

Backcountry Use
U.S. Forest Service
Bureau of Land
Management

Development

Bureau of Land Management

Fish and Wildlife Service

Utah Division of Wildlife
Resources

Bureau of Land Management

CONTENT

COOPERATING AGENCY

Identification of permissable
activities on the recreation
area’s roads, trails, and
undeveloped areas

Use levels, regulations, and
management policies for
the permissable activities

Nature and extent of visitor-
use facilities in each of the
Development Zones

Interpretive themes and
facilities for each of the
Development Zones

Bureau of Land Management

* To be prepared and implemented in three phases: an overview consisting of the collection
and organization of all pertinent cultural resources data; the formulation of the plan
itself involving the identification of needs and programs for filling those needs; and
implementation of the plans recommendations. Appendix 3 contains a detailed description

of these activities.

Bureau of Land Management

U.S. Geological Survey

Utah Geological and
Mineralological Survey

12



engineering report identifying four feasible routes from
Glen Canyon City to Bullfrog Basin was issued in Oc?ober
1974. One of these four was the above-cited "authorized"
route, the construction of which»COuld be initiated upon the
appropriation of funds by Congress. The National Park
Service makes no proposals on any of .these routes. A survey
of the environmental impacts of constructing and using ?he
four routes appears in -Section VIIT of the accompanying
final environmental statement. '
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ITIT. THE WILDERNESS RECOMMENDATION

The Act of Congress which established the National
Recreation Area requires a wilderness review in accordance
with subsections 3(c) and 3(d) of the 1964 Wilderness Act.
This environmental statement contains a National Park
Service wilderness recommendation that 1is ‘subject to
revision. Wilderness Act procedures require a subsequent
recommendation by the 'Secretary of the 1Interior to the
President concerning wilderness and provides that the
President shall advise the Congress of his recommendation
with respect to wilderness designation. Wilderness can only
be designated by an Act of Congress.

The Wilderness recommendation (Map 3), formulated in
response to a requirement in.the enabling legislation (Table
1, item VIII), is precisely congruent with the Natural Zone
of the management zoning proposal (place Overlay 1 on Map
3), and, accordingly, includes lands of the same character:
scenically outstanding, relatively undisturbed, isolated and
remote from the activities of man, or bordering on areas
with complementary land-use practices. However, because it
excludes (1) suitable state lands and state mineral rights,
(2) federal oil-gas leases (zoned as potential Wilderness
additions--PWAs), and (3) boundary additions, it is
comprised of only 588,855 acres, or 47 percent, of the NRa,
compared- to 668,670 acres for the Natural Zone (compare
final management zoning proposal and the Wilderness
recommendation) . Potential wilderness additions are to
become wilderness once the nonconforming conditions or wuses
are terminated. Note that, Jjust as in the Natural Zone
(Table 2), motorized equipment may be used in Wilderness
wherever it constitutes a "minimum management tool"
(Appendix 3).

The lakeside boundary of the Wilderness
recommendation is coincident with the fluctuating surface of
Lake Powell, except for Antelope Island.

accompanying final environmental
statement the 3,700-foot contour has been used as the
boundary. However, as the water surface fluctuates when it
is lower than this contour, there would be more Wilderness
acreage with a corresponding decrease in non-wilderness
acreage., Conversely, the opposite would occur when the
fluctuating water surface is higher than this contour.

For this plan and the
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The Wilderness at Antelope Island has to be treated
differently because if Lake Powell's surface falls below
about elevation 3620 this area ceases to be an island. For
this situation the Wilderness would be coincident with the
top of the south side of the channel between this island and
castle Rock. When lower, the Wilderness boundary would
remain at this channel.

The riverside boundary of the Wilderness
recommendation downstream from Glen Canyon Dam is coincidgnt
with the fluctuating surface of the Colorado River along 1its
right bank. Its left bank is, for the TOSF part, ‘in the
Navajo Indian Reservation. The same principal for increase
or decrease in the Wilderness acreage at Lake Powell would
apply along the affected portion of the Colorado River.

A Bureau of Reclamation oO&M (Operation and
Maintenance) zone, (Map 3) extending from the high. water
elevation (3,711 feet m.s.l.) 1l/2-mile horizontal distance
back, or to the withdrawal boundary, whichever is the lesser
distance, will be superimposed over the wilderness area.
This zone would provide the Bureau of Reclamation latitude
+to conduct emergency and routine operational and maintenance
activities.

The language of the authorizing legislation would
recognize this "0&M Zone", and include a similar proyisign
to Section 4 of P.L. 92-593. "... provided that nothing in
this Act shall affect or interfere with the authority of the
Secretary granted by Public Law 485, 8u4th Congress, §e009d
Session, to operate Glen Canyon Dam and Reservoir 1in
accordance with the purposes of the Colorado River Storage
Project Act for river regulation, irrigation, flood control
and generation of hydroelectric power."
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‘percent of the

Iv. DESCRIPTION OF THE ENVIRONMENT

A. The Region

Within approximately 100 miles of the recreation
area's boundary lies an area of about 45 million acres (DES
Map 9), containing all of eight counties in Utah and
portions of 22 counties in Utah, Arizona, Colorado, and New
Mexico.

1. Ownership

Slightly over half of the region is
federally owned, the Bureau of Land Management administering
34 percent, the Forest Service 14 percent, and the National
Park Service 7 percent. Indian reservations constitute some
29 percent of +the area, state holdings €6 percent, and
private ownership 10 percent. (DES Map 9 shows only 1larger
concentrations of lands in these latter two categories; most
are too widely scattered and cover too small areas to be
included.) The recreation area itself occupies almost 3
percent of the region.

2. Use

Grazing is the most widespread use of the
recreation area's land base, regardless of ownership. In
general, almost all accessible areas containing adequate
forage and water are grazed. In terms of acreage,
recreational activity is the second-most widespread use of
the land, occurring widely in conjunction with grazing and
other land uses. The utilization of the region's
commercially valuable forests, covering about 10 to 15
percent of +the area, constitutes the third-most prevalent
use of the land. Crop production occurs over about 2 to 3
region and includes land under cultivation
and former cropland now in pasture. Facilities for mining
and power generation, towns, industries, and utility and
transportation rights-of-way cover about 2 percent of the
area, reservoirs between 1 and 2 percent.

3. Areas with outstandin
qualities, Wilderness, and related areas

Approximately 7 percent of the region
consists of areas recognized by the National Park Service,
Forest Service, and Bureau of Land Management as containing
outstanding natural or scenic qualities.



Presidents Carter, Ford, Nixon, and Johnson
have recommended to the Congress that over a million acres
administered by the National Park Service and the Forest
Service within the region be added to the Wilderness
Preservation System. Of these, legislation has been enacted
on approximately 8,000 acres in Mesa Verde National Park in
October 1976. As described in Section I.C.1. of the final
environmental statement, preliminary Wilderness proposals,
totaling almost one-half million acres, for Canyonlands,
Arches, and Capitol Reef National Parks have been prepared.
Several other areas, consisting of a total of about 300,000
acres, have been identified by the Forest Service and the
National Park Service for study of their suitability for
Wilderness designation. Another 350,000 roadless and
undeveloped acres of the National Forest System within the
region are candidates for additional Wilderness study areas.

The Bureau of Land Management administers
slightly over 200,000 acres designated by the Secretary of
the Interior as primitive or outstanding natural areas. The
management objectives for these lands call for protecting
and preserving their natural and cultural environments.

Portions of three rivers within the region
have been or will be considered for addition to the National
Wild and Scenic Rivers System. A recommendation on the
Escalante River is described in Section I.D. of the final
environmental statement. The Bureau of Outdoor Recreation
(now Heritage Conservation and Recreation Service), Forest
Service, and Colorado Department of Natural Resources
jointly prepared a report and accompanying draft
environmental statement, dated December 1975, on a proposal
to add 105 miles of the Dolores River, including 56,400
acres of adjacent lands, to the system. On January 3, 1975,
in amending the Wild and Scenic Rivers Act, the Congress
designated several rivers, including the Colorado from its
confluence with the Dolores in Utah to a point upstream 19.5
miles beyond the Colorados/Utah border, for potential
addition to the system and directed that reports on them be
submitted by October 2, 1979.
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SQURCES FOR SECTIONS IV.A.1.-3.

National Park Service, Bureau of Land Management,
U.S. Geological Survey, and Forest Service Maps.

4. Socioeconomic environment

This section contains direct and indirect
interpretations from statistical data (Appendix 4) for the
Utah counties of Wayne, Garfield, Kane, and San Juan that
surround over 95 percent of the recreation area (DES Map 9);
and Coconino County in Arizona with particular emphasis on
the City of Page.

a. Utah
(1) Introduction
The four-county region, while
still below most of +the State of Utah in measures of

economic well-being, has changed from an area of declining
population and relatively stagnant economic conditions to
one of fairly rapid population growth and improved economic
performance. Among the factors which explain this turnabout
in the economic fortunes of the region are (1) the growth in

recreation and tourism activities and expenditures which
directly affect the +trade, services and governmental
sectors; (2) the migration of retired persons into the

southern portions of the state--mainly in the Kanab area of
Kane County; and (3) the increase in mining and energy-
related activity in San Juan County. However, these
anticipated energy developments have impacted on the four
counties in varying degrees.

(2) Population
The four-county area is sparsely
settled (with densities ranging from 0.6 to 1.5 persons per
square mile), even for states with relatively low population
densities such as Arizona and Utah (20 and 15 persons per
square mile respectively). Population is largely scattered
in rural, non-farm residences; according to 1975 pogpulation
estimates there were only five communities in the area with
total populations exceeding 500 persons. Blanding, San .Juan



County, is the largest community with an estimated
population of 2,768 (Bureau of the Census, Poprulation
Estimates and Projections, Series P-25).

From 1960-1970 all of the
counties experienced significant out-migration (largely

among younger people who left the area for other educational
and employment opportunities), and as a result three of the

four counties experienced net declines in population. Only
San Juan County, because of its high rate of natural
increase achieved an increase in population. Estimates for

the 1970-1976 period indicate that all of the counties with
the exception

trend and are now growing faster than the state as a whole.

Youth-dependency ratios
(explained in Appendix 5) as of 1970 were generally high for
the four counties while aged dependency varied from county
to county. Using Utah aged dependency as a basis for
comparison, low aged dependency was found in San Juan
County. High aged dependency was found in Garfield, Kane
and Wayne Counties. These higher aged dependency ratios
were more comparable to those of the nation. The increase
in population growth rates that has occurred since 1970 will
tend to increase the youth dependency ratios, decrease the
aged dependency ratios, and decrease the median age. A
significant proportion of Kane County's immigration has
consisted of retired people and that county's aged
dependency ratio and median age will be higher as a result
of that migration trend.

San Juan has a sizable Indian
population (57.2 percent). Because of the character of
living conditions on the reservation and the generally low
economic development in this county, median age and family
income are low and youth dependency is quite high.

(3)

Economic Activity and Employment

The region around Glen Canyon is
less developed economically than many other parts of the
state. Per capita personal income of residents in all four
surrounding counties have been significantly below the state
average; however, per carita personal income in Garfield and
Wayne Counties has been growing faster than it has for the
state as a whole since 1965. The regional economy has a
narrow, undiversified economic base, largely tied to primary
production sectors and tourism. This is especially true of

of Garfield have reversed the out-migration’
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individual counties that have a large part of their economic
activity dependent upon a single activity like agriculture,
mining or recreation.

The most
sectors in each county are identified
1975 the

important economic
in Appendix 5. In
government sector employed over one-fourth of the
work force in three of the counties and over one-third of
the work force in San Juan County. Agriculture was most
important in Wayne County, accounting for over 26 percent of
total employment; and least important in San Juan County,
employing 10.5 percent of the work force. 1In contrast, the
agricultural sector for +the State of Utah accounted for
about 4 percent of total employment. Other important
employment sectors include the manufacturing and services
sectors in Garfield County, the trade sector in Kane County,
and the mining sector in San .Juan County.

In each of the four counties, the
agricultural sector's contribution to total county earnings

was smaller than that sector's contribution to total county
employment. Farm employment (including proprietors)
accounted for 16.7 percent and 15.2 percent of total

employment in Garfield and Kane Counties, yet that sector's
share of total county earnings in 1975 was -1.2 percent in

Garfield County and 0.9 percent 1in Kane County. Low
earnings in this particular sector are partly responsible
for the 1low per <capita incomes 1in the region. The
government and mining sectors (both relatively high-paying

sectors) tended to have a more than proportional impact on
earnings. This was also true of the manufacturing sector in

Garfield County and to a lesser extent +the +trade and
services sectors in Kane County.

Rates of unemployment have
changed significantly in the four-county region. Since the

early 1960's, Wayne and San Juan Counties have experienced
increasing rates of unemployment and currently have
unemployment rates that are among the highest in the state.
Rates of unemployment in Garfield and Kane Counties, while
still high, have decreased considerably since 1970 when the
two counties had the highest rates of wunemployment in the
entire state. Figure 1 illustrates the monthly variation of
unemployment for Garfield, Kane, San Juan and Wayne
Counties. Agriculture, construction, timber, and tourism
all follow a similar seasonal pattern of economic activity,
accentuating problems of maintaining acceptable levels of
full-time employment.
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In many of the sectors, these two
counties do not employ enough people to meet the needs of
the county for locally demanded goods and services. These
commodities must be imported from outside the county. This
situation 1is characteristic of many rural areas and does
not, by itself, imply economic depression or lack of
opportunity. There may be potential for economic expansion
into areas of economic activity now served outside the
counties if ©personal income levels are sufficiently high.
The narrowness of the economic base in these counties does
pose problems of economic stability, however. If key
industries falter, economic dislocations may be severe. For
instance, if a drought were to occur in Wayne or Garfield
Counties (counties heavily dependent upon the agricultural

sector), their economies might be hard pressed until the
drought ended. Likewise, a slowdown in tourism (reflected
in the retail trade and personal services sectors) in Kane

County could produce economic dislocations that would be

felt countywide.

(4) Income
the nation and the
State of Utah, personal income in the region is low. In
1975, +the county with the highest per capita personal
income, Garfield County, had attained only 76.7 percent of
the state's average per capita income and only. 64.7 percent
of the national average. San Juan County's per capita
personal income, which has historically been the lowest of
the four counties, was 56.8 percent of the state average and
47.9 percent of the national average. In terms of growth
rates, Wayne County's per capita personal income grew most
rapidly in the ten-year period from 1965-75 and San Juan
County had the lowest growth rate.

Relative to

The ~ income of 67 percent of the
families was less than $10,000 in 1969. By comparison, only
55 percent of the families in the state of Utah had incomes
below $10,000 for the same year. Estimates of +the 1975
distribution of income which were developed for the state
and the four counties indicated that 24.3 percent of all
families in the state had incomes less than $10,000 while
40.3 percent of the families residing in Garfield County had
incomes below that figure. Corresponding percentages from
Kane, San Juan and Wayne Counties were 31.6 percent, 51.7
percent and 49.6 percent respectively.
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Care should be taken in the
interpretation of the raw income data, particularly in rural
areas like those that predominate in the Glen Canyon region.
For example, family income may be lower than elsewhere
because fewer members of the family are employed outside the
home; food requirements are often supplemented from home- or
farm-grown sources; housing, work-commuting expenses, and
other costs of living may be relatively low; income reported
by self-employed people may not reflect capital accumulation
and additions to net worth as in the appreciation and debt
reduction of 1land ownership; and in a broader sense, the
association with wuncrowded natural amenities contributes
importantly to the value of a life-style chosen by people
who live in the region. These are real values not captured
in statistical income measurements. ‘ ’

For example, when other
indicators such as housing, auto ownership, education and
medical care are taken into account, Kane and Garfield
Counties, which rank very low in terms of personal income
alone, fall about midway among all Utah counties (DES 75-43,
Bureau of Land Management 1975).

(5)

Housing

The vacancy rate for rental units

in the study area has been high, reflecting in part a
condition of transient activity associated with seasonal
variations in employment (see discussion on employment).

Between 1960 and 1970, the per capita availability of
housing improved, because population changes were generally
surpassed by changes in the amounts of year-round housing.
There is, at the same time, much dependence on mobile home
and trailer accommodations. While such accommodations are
often comparable to permanent housing in quality, the amount
of permanent housing 1is more frequently associated with
stable community development. ' -

Population increases of the
magnitude that have occurred since 1970 would be expected to
worsen the per capita availability of housing, particularly
permanent housing. Population in the region increased by an
estimated 2,500 persons from 1975 to 1977 and construction
data indicates that during that time, a total of 428 new

dwelling wunits were built which had a value of $11.07
million. Future housing availability is uncertain and will
depend upon the type and magnitude of regional economic
development.



Social Services

(6)

Health, education and social
services (such as police and fire protection) are minimally
provided in this sparsely settled area. As with most low
density areas, cooperative agreements between areas gnd
voluntarism account for many necessities (e.g. fire
protection). The degree to which this minimal provision is
entirely adequate is a function of the needs and desires of

the resident population. Of all counties described, it %s
evident that Garfield, Kane and Wayne are guite marginal in
their social services coverage.

services
One

Demands for social
reflected in public welfare appear to be generally low.

exception 1is San Juan, which has an extraordinarily high
demand for aid to families with dependent children. In
general, throughout the region, a tradition of small
community and religious solidarity and mutual self help
tends to mitigate the apparent dearth of amenities and at

the same time contributes to a quality of living higher than
might be deducted from the available numerical indicators
(DES 75-43, Bureau of Land Management 1975, p. 358) .

Barriers to future growth are the
availability of water and the capacities of existing sewage
treatment facilities. In Kane and Garfield Counties, the
facilities are only able to serve the existing porulation
(ibid., P. 360).

Local Government Finances

(7)

Although social services of a
variety of forms are generally available, they may not be
characterized as providing a rich climate for the

satisfaction of public needs. Local government revenues are
apparently strained to provide more, or better services than
now exist, should government officials so desire. Fiscal
time lag is a limiting factor, inasmuch as local governmegt
finances are dependent upon property tax income, which is
fixed to property value levels.

sources of income more responsive
to short-term fluctuation (sales taxes, consumption taxes,

liquor profits and personal income taxes, among others) are
constrained due to the relative economic inactivity of the
area. The local counties would be at an initial
disadvantage in serving new populations, unless returns
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through such chort-term sources were increased. Since 1970,
the counties have enacted a state-authorized room tax of 1.5
percent on hotel, motel and other transient accommodations.
This income is given to the counties for tourist-travel
promotion and in-county development.

Attitudes

(8)
A public opinion survey (DES
found that the desire for growth and
to pay for its costs varied from community to
community. The most distinct difference found was that
between the southern Utah counties and Page, Arizona.
Residents of the southern Utah Counties were more in favor
of change (population increase, taxation increase and
general economic development) than were the residents of
Page. Willingness to change employment was greatest among
residents of the counties, especially among the younger
people. Willingness to accept monetary investment by
outside interests was about the same for the +two study
areas. One possible explanation for the differences of
opinion between the two groups is the experience of Page
residents with several recent "boom and bust" cycles, an
experience that may temper their otherwise optimistic
expectations cf benefits, without costs, of economic
development. Ancther explanation may 1lie in the greater
support of highway improvements by rural (southern Utah)
versus urban (Page) populace (McMillan and Assael 1968).

Appendix 36)
willingness

The study did reveal,
however, certain reservations among the southern Utah
interviewees. Concern with the adequacy of water supplies

and sewage treatment was expressed. Greater opposition to
growth was reflected by residents of Boulder and Kanab than
by other communities. Some stipulated that they would favor

outside 1investment if the money were used to benefit the
community or if the investors were the M"proper"® kind of
people.

The southern Utah findings

may be cast in the context of information covered under the
preceding sections on population, economy and social
services. Economic underdevelopment and strong community

ties have been mentioned as dominant characteristics of this
area. With these conditions in mind, support of economic
development can be interpreted as both a desire for
objective improvements in the physical amenities of 1living
and a desire for subjective improvements in the socio-



emotional atmosphere of living in these communities. Favor
of economic development means favor of improved employment
opportunities for young persons who would otherwise have to

leave their homes and families +to earn a living in the
"outside" world. Economic development can serve to
reinforce and stabilize an wundercurrent that otherwise

weakens community solidarity.

b. rizona

In addition to the communities in
Utah, the city of Page in Coconino County, Arizona, is
within the proposal's zone of influence. Page was created
by the Bureau of Reclamation in 1957 +to house workers
constructing the Glen Canyon Dam. The population peaked in
1962 at about 6,200 persons and then declined to about 1,000
in the next four years. A second boom occurred in 1970 when
construction began on the 2,250 megawatt, Navajo generating
station, with population reaching a peak of over 9,000 in
early 1975. The Bureau of Reclamation turned over oreration
of the town to locally-elected officials in March, 1975 as a
result of Public Law 93-493, Seventeen square miles of
land, along with all municipal services, were transferred to
the town. Current population is estimated to be between
4,000 and 4,500.

Three employment areas comprise
the majority of employment in the Page area: employment at
the Navajo generating station (transportation, communication
and utilities sector); Federal government; and tourism-
related employment (trade and service sectors).

During the rapid growth period

and for several vyears after, municipal facilities and
community services were hard pressed to accommodate the
population. At the present time, however, Page could handle

a population of about 10,000 without substantial strain on
community and municipal services. Improved building 1lots
are available, and there are presently about 600 vacant
trailer spaces available. Some moderate and 1low income
housing is available in the form of apartments and duplexes.

Water supply and facilities are
abundant for the present population. Page 1is allocated a
water supply from Lake Powell sufficient for a population of
15,000 and present water facilities in the +town have a
capacity to store and distribute water for a population of
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10,000. Sewage treatment facilities were designed for a
population of 10,000, with additional settling pond areas
necessary as population approaches this level. Hydro-

electric power is supplied by the Bureau of Reclamation from
water released from Lake Powell. Page receives a large
enough allocation of power that they resell some of it.

Medical facilities and personnel
are adequate for the population. The town has a 25-bed
hospital, four doctors, two dentists, and a University of
Utah clinic staffed with nurse practitioners. The hospital
has a 1low occupancy rate of 31-32 percent. The physician
population ratio is .95 per 1,000 persons, somewhat lower
than the 1.53 national average, but satisfactory for a non-
urban area. The dentist population ratio (.48 per 1,000) is
the same as the national average.

Law enforcement 1is more than
law enforcement persons for each
There are two full-time firefighters in

adequate, with about 2
thousand persons.

Page, with the rest of the fire department made up of
volunteers. Ambulance service is also available.,

City government finances are
excellent. Particularly given the unique situation in Paage
where virtually all vacant land is owned by the city. Page
has no debts and no city property taxes.

School facilities in Page are
excellent. Kindegarten through twelfth grade is housed on
the same campus, which was recently constructed. Present
enrollment is about 1,800, with a low student-teacher ratio

of 17:1. The physical facilities have a capacity to
accommodate substantial increases in student numbers.

Page's
be between 5,500 and 6,000 in 1985,
7,000 in 1990
Very little would
growth.

population is expected to
and between 6,000 and
according to the Page Comprehensive Plan.
need to be done to accommodate this
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B. The Recreation Area
1. Existing use
The land and water surface of the

recreation area is currently used as shown in DES Map 10 and
DES Table 7. About 99 percent (1,087,720 acres) of the land
surface of the recreation area is in the natural 1land-use
category, where human activities have little influence on
natural processes. Even though much of the recreation area
is covered by mineral interests and landownership categories
that allow several types of mining activities (see Sections
Iv.B.23. and 24.), such activities are not now taking
place--either in the recreation area or on state 1land
included within it. The predominance of +the natural
category reflects the fact that most of the recreation area
is in an undisturbed, or very nearly undisturbed, condition.
Lake Powell (163,000 acres), 395 miles of unpaved roads
(2,395 acres), and utility rights-of-way (285 acres)
comprise the 165,680 acres of the RRU 1land-use category,
where motorized activities and the management of utilities
are major uses.

It should be emphasized that existing land-
use categories indicate only the location of current 1land
uses, rather than intended ones.
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DES Map 10 also serves to indicate the
location and extent of existing developed areas (1,595
acres) and paved roads (79 miles). For comparison, acreages
and percentages of existing land-use categories and proposed
management zones are shown in Table 5.

2. Existing facilities

Table 6 contains a 1list of principal
visitor-use facilities currently in use within or adjacent
to +the recreation area. The places may be located on DES
Map 10.

3. Lake level

Glen Canyon Dam and powerplant have been
planned and constructed to operate between the elevations of
3,490 and 3,700 feet above sea level. (See USGS special map
in pocket of DES Volume 2.) Within this range in elevation
the lake has a volume of 6,124,000 to 27,000,000 acre-feet,
an area of 52,000 to 163,000 acres, and a shoreline of 990
to 1,960 miles. Figures 2 and 3 show the relation of
surface elevation to lake area and shoreline, respectively.
Figure U4 shows the 1lake elevation through December 1977.
Abnormally high inflows could cause the lake to rise above
its maximum design elevation (3,700 feet) to 3,711 feet, the
elevation of the spillways. During the normal life of the
reservoir, the water 1level is expected +to vary between
elevation 3,490 and 3,700 feet. A seasonal variation is
normally about 25 feet; however, extreme seasonal variations
may be as much as 60 feet or as little as 5 feet. Figure 5
gives annual probability curves based upon a model of future
inflow to the reservoir and demands for water for the
elevation of the reservoir over the next 25 years. Thus,
for example, there is a 50 percent chance that the reservoir
elevation will be at or above 3,648 feet some time during
the year 2000. A maximum, long-term drawdown of 210 feet
(from 3,700 to 3,490 feet) could occur in about 35 years if
the worst period of recorded inflow reoccurred.

Although the vast majority of the lake's
shoreline is cliff walls or steep slopes (from 15 percent to
perpendicular, see DES Map 1l1), in some places, particularly
the developed areas, the land slopes away gradually from the
water's edge. Here a relatively small vertical variation in
the level of the lake (on the order of 10 or 20 feet) can



produce a disproportionately large horizontal change in the
distance to the water from any fixed point (On the order of
hundreds of feet). Moreover, the configuration_ of the
surface may drastically change as the water level rises oOr

falls.

SQURCES
1. Bureau of Reclamation 1975a.
2. . 1975b.

3. personal communications.

——
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Table 5. Existing Land Use and Proposed Management Zones.

PROPOSED
ZONE EXISTING LAND USE MANAGEMENT ZONES!
Acreage Percentage Acreage Percentage

Natural 1,087,720 86 668,670 54

(Wilderness) None (588,855)2  (47)

(Pot. Wild. Add.) None (48,955)3 (4)
RRU 165,660 13 557,890 . 45
Development 1,595 <1 19,270 <2
Cultural 25 <1 25 <1
TOTAL 1,255,000 1 ,245,8554

1 Management Zoning Proposal or Wilderness Recommendation, as applicable.
2 Excludes State lands and State mineral rights.
3 Federal oil-gas leases.

4 Includes boundary adjustments.



Table 6. Existing facilities.

PLACE

ACREAGE

FACILITIES AND ASSOCIATED CAPACITIES

Lees Ferry

Wahweap —
Lone Rock

Rainbow Marina

Bullfrog

280

440

<1

Historic Lees Ranch and Lees Fort complex, parking —
135 vehicles, campground — 50 sites, picnic area — 10
sites, campstore, service station, hard hull launching
ramp — 2 lane, downriver launching area — small boats
for rent — 4 ranger station — 3 houses and 2 trailers,
concessioner quarters — 6 trailers. Peak visitation of
1,100 occurred on June 20, 1976.

Lodging — 147 rooms (541 pillows}, restaurant — 550
seats, tour boats — 11 (140 passnegers), boat slips —
280, mooring buoys — 100, rental houseboats — 58,
rental small boats — 50, dry storage — 400 boats,
recreation vehicle park — 120 spaces, marina campstore,
marine store, boat repair shop, service station, parking —
500 spaces, campground — 178 sites, picnic area — 124
sites, launching ramps — 4, dirt airstrip — 3,500 feet
long, visitor center, dam, switchyard, district ranger
station, employee housing— 4 houses, 1 duplex
apartment, 1 fourplex apartment, and 10 trailers,
concessioner quarters — 80, pit toilets — 4 and random
camping — 300 units. Peak visitation at Wahweap of
10,500 people on May 30, 1976, and at Lone Rock of
1,210 people on September 11, 1977.

Store, marine service station, employee housing — 3
houseboats and 1 _triplex. All facilities float. Peak
visitation of 3,418.

Lodging — 58 rooms (180 pillows}), restaurant — 60
seats, tour boat — 38 passengers, boat slips — 50
mooring buoys — 150, rental houseboats — 60, rental
small boats — 50, dry storage — 354 boats, rv park — 16
spaces, service station, parking— 575 spaces,
campground — 86 sites, picnic area — 50 sites, launching
ramp, paved airstrip — 3,500 feet long, ranger station —
21 quarters, and concessioner quarters — 40. Peak
visitation of 10,150 occurred on May 28, 1977.
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PLACE

ACREAGE

FACILITIES AND ASSOCIATED CAPACITIES

Halls Crossing

Hite

Hans Flat

Total

320

30

1,595

Lodging — 7 units (88 pillows), restaurant — no seats,
boat slips— 53, mooring buoys—- 41, rental
houseboats — 42, rental small boats — 39, dry storage —
300 boats, rv park — 4 spaces, marina campstore,
parking — 300 spaces, campground — 65 sites, picnic
area — 20 sites, launching ramp, dirt airstrip — 3,400
feet long, ranger station, employee housing — 4 trailers,
and concessioner quarters — 30. Peak visitation of 1,458
occurred on May 28, 1977.

Boat slips— 18, mooring buoys — 25, rental
houseboats — 34, rental small boats — 20, dry storage —
100 boats, parking — 150 spaces, campground — 6 sites,
launching ramp, paved airstrip — 2,100 feet long, and
employee housing — 4 trailers, and concessioner
quarters — 10. Peak visitation of 2,844 occurred on
May 28, 1977.

employee triplex

Ranger station and housing —

apartment and 4 trailers.
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4.  Topography in relation to development
potential

DES Map 11 shows those areas along the
shoreline of Take Powell, excluding the Navajo 1Indian
Reservation, that have relatively gentle slopes (an average
of less than 15 percent) and are for the most part free of
canyons, ravines, and escarpments. The map is based upon a
lake level of 3,700 feet above sea level. Including the
area below this elevation would decrease the number of
locations with gentle topography, because more and more
cliffs would be exposed as the water level were lowered. At
Wahweap, Warm Creek, Bullfrog, and Farley Canyon the gentle
slopes generally extend about 1/72 to 3/74 of a mile
horizontally to the 3,600-foot contour before dropoff
occurs. At Halls Crossing and Hite, on the main channel of
the Colorado River, gentle slopes extend only about a
quarter mile to the 3,600-foot contour. There is virtually
no gradual descent by Dangling Rope Canyon and Llewellyn
Gulch, where dropoff begins at 3,680 feet.

5. Sedimentation

Sediment has been measured for the Colorado
River and its tributaries since 1925.: The average annual
inflow of sediment to Lake Powell is computed to be about
70,000 acre-feet for the 1926 to 1974 period. Because there
has been a large decrease of sediment since the early years
of measurement, it is now estimated +that the 100-year
accumulation of sediment into Lake Powell will be 5,000,000
acre-feet. This is 19 percent of the capacity of the
reservoir. If more major reservoirs are built upstream,
they would trap some sediment and dJdecrease the sediment
inflow to Lake Powell. The Hite area, just below the head
of +the reservoir in the area of maximum sediment
accumulation, is the only one of the development sites
listed in Table 3 to be affected by sedimentation in the
near future (20 to 30 vyears). Sedimentation here is
expected to be about 35,000 acre-feet per year, a rate that
will silt in the site, necessitating either dredging or
abandonment of the marina facilities in about 20 to 30
years. DES figure 6a shows bottom profiles from
sedimentation surveys conducted in 1970 and 1973.

\

SOURCE

Bureau of Reclamation 1975 and 1978.



6. Geplogic hazards

Sand deposits and landslides threaten the

safety of visitors to the recreation area. Active and
stabilized dunes and deposits of blow sand are extensively
distributed throughout the recreation area and are

especially abundant on stripped rock platforms eroded from
thick sandstone units. The deposits generally are on the
relatively high divide areas between tributary streams or on
the south and southwest sides of canyons. In Glen Canyon
large dunes were deposited on the lee side of promontories,
on the western side of the canyon, or at the base of north-
facing slopes and cliffs on either side of the Colorado
River. Scattered blow-sand deposits are almost everywhere
and show 1little relation to prevailing winds. The largest
dune area on the Colorado Plateau extends south from Glen
and Navajo Canyons to Moenkopi Wash. On the summit of Red

Rock Plateau between Moki and San Juan Canyons another
extensive dune field is present. ILongitudinal dunes and
blow sand are present east of the Straight Cliffs and the

sand deserts flanking the Henry Mountains. All of these
blow-sand and dune areas represent formidable impediments to
overland travel (DES Appendix 7 contains more information on
this subject).

Although landslides of several types (see
DES Appendix 8 for a detailed account) are characteristic
of the Canyonlands region, the waters of Lake Powell have
intensified the rrocesses that lead to these events. Along
numerous segments of the shoreline the lake has created
unstable areas that are outstanding hazards *o 1lake wusers
because they are favored camping and mooring spots. The
instability 1is the result of water encroaching upon
sandpiles, former landslides, talus slopés, and rockfalls.
Sandpiles as much as 100 feet high accumulate to the leeward
of vertical <c¢liffs formed by the Navajo, Wingate, and
Entrada formations. When such piles become waterlogged, the
entire pile can slide into the water in a matter of seconds.
Dormant landslides and talus slopes are common along Chinle

outcrops. When their toes become lubricated by the rising
water, large segments can become activated and slide into
the deep nearshore water. Such slides can be detected

beforehand by observing breakaway scars. There are no known
incidences of injury or property damage from these events.
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The most dangerous hazard, yet the one
least predictable, is the fall of large slabs of Wingate and
Navajo sandstones anywhere along the lake. The falls occur
wherever the lake waters have either removed or lubricated
the upper part of the supporting rocks. Large slabs can be
released along near-vertical joints and topple suddenly into
the water. The fall of a single slab 300 feet long and 150
feet high near the mouth of Iceberg Canyon (on the east
shore just above the Rincon) in 1974 beached a large boat
anchored to the shore across the canyon. Several smaller
falls are known, one overhang having collapsed quite
suddenly upon an underlying boat, killing one occupant and
seriously injuring another. Perhaps +the most dangerous
aspect of such a fall is the associated large waves, which
increase in height as they bore into the narrow canyons.

SOURCE

Geological Survey 1975.

7. Fish

and the Lake Powell fishery

DES Table 10 lists some of the most common
or larger fish species of Lake Powell. Largemouth bass and
black crappie are currently the most important game species
in the lake; trout, last implanted some 4 years ago and now
disappearing, are of secondary importance. Striped bass
are expected to be a major game species in the future. The
endangered Colorado squawfish and humpback chub are
extremely rare in the lake. Channel catfish, walleye, and
bluegill are other species that contribute to the sport
fishery, whose quality is very good. Bass and trout in the
5- to 7-pound class are frequently taken, and crappies up to
2 pounds are not uncommon.



Escalante River
of fish, only
sucker, bluehead sucker,

of the
species

A recent study
(Holden and Irvine 1975) found ten
four of which—--the flannelmouth
roundtail chub, and speckled dace--are native. The
introduced red shiner, dominant in the lower part of the
river, was the most abundant species.

SOURCES

1. American Fisheries Society 1960.
2. Eddy 1957.
3. Gloss 1971.

4. Holden and Irvine 1975.
6. _ 1970.

7. May 1973.

8. May and Gloss 1974.

9. Minchley 1973,

10. Stone et al. 1968.

8. Climate
The recreation area generally receives an
average of about 6 to 7 inches of precipitation per year,
although canyon bottoms and high plateaus may receive

several inches less and more, respectively. The range in
annual precipitation usually varies between 4 and 10 inches.

Although snow may fall during the winter
months, it normally remains on the ground only a few days,
except at the higher elevations (above 7,000 feet). Snow
has virtually no effect on the management and use of the
recreation area, except in the Orange Cliffs, where
occasional heavy snows isolate the Hans Flat ranger station
and render the Flint Trail (from Hans Flat to Hite, Map 1)
and other roads in the vicinity impassable for periods of
several days. Brief, intense thunderstorms produce
practically all the moisture received during the summer.
Such storms may make use of the recreation area's unpaved
roads--notably, the Flint Trail, the Warm Creek/Last Chance
road, and the Hole-in-the-Rock road--impossible for up to 2
or 3 days, depending on the intensity of the storm. July
and August are generally the wettest months, June the
driest.
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The relatively mild climate of the region
is conducive to a long visitor-use season--from March to
October for most activities. Over most of the area,
temperature maximums exceed 90 degrees on more than 100 days
a vyear. Extremes of more than 100 degrees are common.
Summer minimums average between 60 and 70 degrees during
July and August. Winter maximums average in the upper 40s
and 50s; minimums average well below freezing, rarely sub-
Zero. The average number of frost-free days is about 200
days at Glen Canyon City, 220 days at Page, and 245 days at
Hite.

The summer thunderstorms that sweep throuah
the area pose a dual threat to visitors. The intense rain
that they dump on localized watersheds may cause flashfloods
that come pouring down canyon bottoms, annihilating
virtually everything in +their paths. On the lake, severe
winds, qusting to 70 miles per hour, can and have been known
to capsize small craft.

SQURCE

Weather Bureau 1971-1974.

9. Water rights

All water used by National Park Service
operations in the recreation area comes from deep wells,
with the exception of Lees Ferry, where it is taken directly
from the Colorado River, and Rainbow Marina and Hite, where
it 1is taken directly from the lake. Current consumption
from wells is about 624 acre-feet per year; from the 1lake
it is about 6 acre-feet per year, and from the Colorado
River at Lees Ferry about 8 acre-feet per vyear. The 15
acre-feet taken from the lake and Colorado River is about S
percent of the 260 acre-feet reserved for the Glen Canyon
Unit by Public Law 93-493.



10. Access and circulation

Lake Powell provides the principal access

to, and circulation among, the recreation areat's many
recreational sites and activities. 1In addition, 79 miles of
paved roads and 395 miles of unpaved roads provide
vehicular access to the lake, all developed areas, and many

remote locations away from the lake. Most of the 395 miles
of unpaved roads are often impassable to two-wheel-drive
vehicles because of frequent rough, steep, muddy, or sandy
sections that prevent or make unsafe driving on them without
four-wheel drive. These conditions may occur at any time,
but are most 1likely during winter and summer. (Important
exceptions to this condition are the Hole-in-the-Rock road
and the road across Warm and Last Chance Creeks, roads that
are quite readily traversible by two-wheel-drive vehicles,
except when wet.)

11. Visitation, recreational use, carrying
capacity

Figure 6 shows yearly visitation from 1962,
when the recreation area was established, through 1977.
Linear trend analysis for the 16-year period yields an
average annual increase of about 25 percent per year, a
rate that may be taken as a rough approximation of future
growth in visitation to the area. Visitation is highly
seasonal with nearly 50 percent 