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United States Department of the Interior

OFFICE OF SURFACE MINING
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WASHINGTON, D.C. 20240

TO ALL TNTERESTED AGENCIES, STATES, PUBLIC GROUPS, AND CITIZENS

Enclosed is a copy of the final combined petition evaluation and environ-
mental impact statement (EIS) document evaluating if certain lands in southern
Utah are unsuitable for surface coal mining and reclamation operations.

The purpose of this combined petition and EIS document is twofold: l) to
review and evaluate the allegations made in the petition for designation of certain
Federal lands in southern Utih as unsuitable for surface coal mining under Section
522 of the Surface Mining Control and Reclamation Act of 1977 (see Fe=derel
Reg,ister, January 17, 1980, p. 339E-99) and 2) to provide an evaluation of this

Ft--and alternative actions that could be implemented by the Secretary of the
Interior.

Controversial issues raised by the petitioners, the intervenors, the publicr and
other agencies include air quality, visibility, visual intrusions, noise, deep ground
water, r-eclaimability, blasting effects, and impacts on the local economy. Concern
was also expressed on the relationship of the Alton coal to the Allen-Warner Valley
Energy System; however, this concern is not a basis for designation of the petition
area as unsuitable for mining.

Public hearings to. solicit testimony concerning the draft document were held
at Kanab, Utah, in two sessions on September 29, t 980, and in one session on
October 10, 1980, and at Panguitch, Utah, in one session on September 30, 1980.
Responses to the hearings testimony and written comments on the draft document
have been prepared by the Office of Surface Mining and are published in this final
document.

I thank you for your interest and participation in the petition and EIS Process.

Sincerely,

ffi/Z-k
Walter N. Heine
Director
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A. TITLE OF DOCUMENT

Southern Utah Petit ion Evaluation Document

B. NAME, ADDRBSS, AND PHONE NUMBER OF OSM COhITACT

Paul Bodenberger
Office of Surface Mining
Brooks Towers
1020 lSth Street
Denver, Colorado 80202

FTS: 327-5656; commercial: 303-$7 -5656

C. ABSTRACT

The Southern Utah petition of November 28, 1979, to which this document
responds under 10 CFR igt through 769, alleges that certain areas near Bryce
Canyon, Utah, should be declared unsuitable for coal mining. I tn"l decision on
this petition by the Secretary of the Interior is anticipated in early December 19E0.
The petition alleges that reclamation following mining would not reestablish
suitable vegetativd cover, thus adversely affecting wildlife, soils, esthetic values,
and climatic conditions. The petition also alleges that mining operations would
adversely affect Bryce Canyon National Park and Dixie National Forest through
degradaiion of visibility, aii quality, and scenic vistas, and that topograP.hic forms
in the park would be ihreatened to a degree that would be unaccePtable. Th.
petition further alleges that mining would-result in a substantial loss or reduction
bt water supply anJ of food and fiber products in affected areas; further'
alternative energy sources could provide a greater energy yield- than the Allen-
Warner Valley E-nergy System, which probably would be supplied by coal mining
operations in the petition area.

The analyses in this document support conclusions that revegetation reclama-
tion could be iuccessful, but that blas{ing noise and impairment of visibility would
result in a short-term intrusion on the Bryce Canyon National Park recreation
experience during active mining. The document also finds that pumping.ground
water f rom the lavaio Sandstone might affect, over the long-term, local water
supplies and possibly diminish the flow bt tne Virgin River, which is habitat for the
endangered woundfin minnow.

Various alternative actions, including conditional alternatives, are analyzed-
In general, the alternatives would lower the magnitude of adverse impacts to most
res-ource values. However, some of these alternatives would also result in large
tonnages of nonrecoverable coal.



FOREVORD

A. NATUREOF THE DOCUMENT

This document combines an evaluation of the petition to designate Federal
lands as unsuitable for surface coal mining operations with an environmental
impact analysis of the effect of any Federal Jction on the Petit ion.. Evaluation of

the Southern Utah petition, the fiist filed under the Surface Mining Control and
Reclamation Act of lg77 (SfrltCnn), is combined with the environmental review to

avoid duplication and to reduce PaPerwork.

B. SCOPE OF EYALUATION

The SMCRA provides, in sectlon 522(c), for a process by which citizens may
petition to have an area designated as unsuitable for all or certain types of coal
.ining. The Southern Utah petition was submitted to the Office of Surface Mining
(OSfrl)"on November 28, lg7g and a final decision is anticipated by early December
1980. The petit ion area contains existing Federal coal leasesl however, the only
mining plan pending apprcval is one for only a small portion of the leased coal, the
plan of the Shakespear Coal Corporation.

The purpose of this combined petition evaluation and environmental impact
statement-(ntS) document is twofold: l) to review and evaluate the allegations
made in the petition to designate certain Federal lands in southern Utah as
unsuitable; and 2) to evaluate alternative actions that could be implemented by the
Department of the Interior (DOI) in an EIS as required by the National
Environmental Policy Act of 1969 NEPA). This study wil l  be one of the documents
that provides the basis for the Secretary's decision on this petition.

Time frames for the Secretary's action on this Petit ion are established by
section 522 of. SMCRA. OSM, in consultation with the Council on Environmental

Quality (Ceq;, has arranged for accelerated review procedures under NEPA so that
i aecil ion on.the petit i6n can be made within the l2-month time frame for the
petit ion process.

A mine proposal submitted by Utah International, Inc. in 1976 to the U.S.
Geological Survey covering the Alton leasehold in the southern part of the Petition
area was not resubmitted as a mining plan under SMCRA. Utah International, Inc.
proposes mining the leases in the near future and has conducted many studies over
ihe' past f ew years preparatory to f i l ing a mining plan with OSM. A small
undeiground mine in the northeastern part of the petition area has operated in the
past Jnd may be reopened. A mine plan proposing reopening of this mine has been
received but evaluation of the plan by OSM is prohibited by regulation because the
mine location is within the petition area. A decision cannot be made on the mine
plan until a decision has been made on the unsuitability petition.

Combining the evaluation of the petition with the NEPA environmental
analysis has resulted in an unusual structuring of this document. Because no mining
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plan is presently proposed for the bulk of the petition area, OSM used projected
plans of Utah International, Inc., to develop a mining scenario on which to base the
evaluation of the petition allegations. The allegations were categorized into
disciplines for analysis. Analyses in this document assume that all th-e applicable
Federal and State laws, regulations, and land use plans, plus the apiiopriate
permanent regulatory program under SMCRA, would be in effect. The described
adverse impacts are unavoidable and would not be mitigated by normal site-
specific measures. Impacts that would occur are categorized as short-term when
they occur only during the life of mining and reclamation (about 40 years) and as
long-term when they would exist longer.

Alternatives were developed in part to reflect coal production levels and
methods previously planned or discussed as alternatives portrayed in the Allen-
Warner Valley draf t environmental impact statement (U.S. Bureau of Land
Management, 1980) and in the Southern Utah Coal Development f inal environ-
mental impact statement (U.S. Geological Survey, 1979).
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SUMMARY

A. BRIEF EXPLANATION OF THE PETITION PROCESS

Criteria for assessing unsuitabil i ty for surface coal mining operations are
provided by SMCRA, section 522k1, and include nonreclaimabil i ty, incompatibil i ty
with existing land use plans, potential damage to f ragile or historic lands,
substantial loss or reduction of long-range productivity of water supply or food or
fiber products, and mining on hazardous lands which could endanger l i fe or
Property.

B. DESCRJPTION OF SOUTHERN UTAH PETITION

Events.--The Southern Utah petit ion was submitted to OSM on November 28,
1979rff iras determined to be complete on December 27, L979. The petit ion is
included as an appendix to this report. A public scoping meeting was held on May
6, 1980, and public hearings on the petit ion and on the draft evaluation document
were held on September 29 and 30, and October 10, 1980. Intervention petit ions
were fi led on September 16, 1980 by Utah International, Inc. and Nevada Electric
Investment Companyr and on September 26, 1980 as amended on October 3,  1980 by
Gary Kalpakoff, Joan A. Kalpakoff, and East Canyon Irrigation District. A final
decision on this petit ion is anticipated by early December 1980.

Issues.--The major allegations in the petition deal with technological and
econoilii-Feasibility of reclariation, damage io surface and ground water systems,
and damage to the unique values of Bryce Canyon National Park and Dixie National
Forest.

C. DEFINITION OF FEDERAL ACTIONS

The Secretary of the Interior must make a decision on the Southern Utah
petit ion in December, 1980. Several alternatives are available to the Secretary,
ranging from designating all Federal lands in the entire petit ion area unsuitable for
surface mining operations, through any conditional designations, to not designating
any of the Federal lands in the area unsuitable. Because the area of the petit ion is
about i25r200 acres, designation of parts of the area for one criterion or several
criteriar designating other parts using other criteria, or not designating at all, is
possible. Additional management conditions beyond the mining and reclamation
performance standards can be required, prior to approval of future mining plans. It
is recognized that requirements of regulations or approval of specific mining plans
and permits do not guarantee avoidance of impacts. Monitoring and enforcement
of the requirernents are essential. The public has available opportunity under
section 520 and 521 of SMCRA to participate in monitoring approved mining
operations.



Several alternatives are analyzed in chapter IV, howeverr ds noted above,
other alternatives or combinations of alternatives are available to the Secretary.
The analyzed alternatives ares

. 83 Designate none of the petition area as unsuitable for surface coal mining
opeiations.--The normal Federal Lands Regulatory Program would apply to
surface coal mining activities. A determination not to designate any or all of
the petition area as unsuitable would not mean that coal mining would
necessarily occur. On-the-ground operations could only commence upon
approval of a site-specif ic mine plan with appropriate conditions.

. Cl: Designate the entire petit ion area unsuitable for all surface coal mining
oper surface
could be issued in the area designated and no new coal leases granted.

The Secretary of the Interior could make partial designations of unsuitabil i ty,
such as declaring certain types of coal mining as unsuitable, or certain
locales unsuitable, or a cornbination of bothl accordingly, such alternatives
have been analyzed as follows:

. CZz Designate as unsuitable for all surface mining operations those parts of
the petition area on which reclamation is not technologically or economically
f easible.

. Dl: Designate as unsuitable for coal mining only those operations that would
intrude upon Bryce Canyon National Park; analyze impact of surface mining
operations which would not intrude upon Bryce Canyon National Park.

. D2: Designate as unsuitable for coal mining only those operations that would
intrude upon Bryce Canyon National Park; analyze impact of underground
mining which would not intrude upon Bryce Canyon National Park.

. E: Designate entire petition area unsuitable for surface mining only; analyze
impact of underground mining.

. F: Restrict mining activities to protect the Navajo Sandstone aquifer.

D. SUMMARY OF MAJOR IMPACTS AND CONCLUSIONS

The major impacts and conclusions presented in this document are as follows:

Hvdrologic balance.--Pumping ground water from the Navajo aquifer for a
coal slurry pipeline would likely have some adverse impact on springs
and wells in the petition area. A long-term decrease of water in these
springs and wells would likely occur beyond the lif e of the mine
although the exact time and extent of the decrease cannot be pre-
dicted. Sources of surface water supplies in the southwest part of the
petition area would be destroyed by mining, but the water that is lost
could be replaced although it is not likely that the exact spring location
could be restored.
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Air qual i tyl--Prevention of signif icant deteriorat ion (PSD) standards are not
currently appl icable to mining activi t ies. However, the EPA studies
conclude that the annual average total suspended part iculates (TSP)
concentrat ions from mining activi t ies would not exceed the PSD Class I
or Class II  standards, even i f  appl icable. The 24-hour PSD Class I
increments would not be exceeded on high terrain locations within the
Park, but could be exceeded one or two t imes a year in the southeast
corner of the Park.

Visibi l i ty.--Visibi l i ty to t ire south of the Park would be reduced local ly while
mining is visible from the Park; however, there would be no perceiv-
able reduction in visibi l i ty when looking at elevated vistas such as
Navajo Mountain or Mt. Trumbull .  Plurnes created by the mining would
be intermittently visible for 20 to 25 years.

Visual resources.--Mining in the eastern part of the Alton leasehold would
m o r t - t e r m v i s u a l i n t r u s i o n i - . a w o r k i n g d r a g l i n e a n d d i s t u r b e d

and unreclaimed areas that would be perceived when mining is closest
to the Park--and reduction of visibi l i ty from Yovimpa Point because of
blast ing and fugit ive dust. After reclamation, long-term impacts to
visual resources would be a change in landscape color and texture as
viewed from Yovimpa Point.

Vegetation.--The available information does not support the allegation that
revegetation would not be successful in the petition area.

Wildl i fe.--No long-term adverse impacts to wildl i fe populat ions are expected,
assuming that mining and ieclamation fol low'the requirements of
SMCRA and pert inent laws for the protection of wi ldl i fe.

Erosional forms.--Blast vibrations and air overpressures caused by blasting
r c n o a d v e r s e e f f e c t o n e r o s i o n a l f o r m s i n B r y c e C a n y o n .

Noise.--Blasting and mining machinery noise in the Alton leasehold east of
the west iange l ine of T. 40 S., R. 4 w. of the Salt Lake Meridian would
have a significant adverse impact on Bryce Canyon National Park all of
the t ime for the l i fe of the mine. Noise from mining machinery in the
area west of this l ine would impact the Park only about l0 percent of
the t ime.

Economics of coal resources.--The analysis indicates that coal fronr sources
coalfield would be available for use at the

proposed AWV energy system at a lower cost and could be used without
affecting coal demand at other locations.

Sociology and economics.--Mining would cause population to increase con-
siderably, resulting in both negative and positive economic and social
impacts. New services and facilities would be required by the affected
communit ies and the social environment of these communit ies would
probably undergo major changes.
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E. CONTROVERSIAL ISSUES

Those issues involving the most controversy are: air quality, visibil i ty, visual
intrusions, noise, deep ground water, reclaimabil i ty, blasting effects, and impacts
on the local economy. The relationship of Alton coal to the Allen-Warner Valley
(AWV) Energy System is a signif icant and controversial issue, but is not a basis for
designation of the petit ion area as unsuitable for mining.
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CHAPTER I

INTRODUCTION

OSM has prepared this evaluation document in accordance with sections 522
of SMCRA and 102(2)(0 of NEPA. It  contains detai led statenrents on the potential
coal resources, on the demand for coal resources, and on the impacts of alternative
unsuitabi l i ty designations on the environment, the econornyr and the supply of coal.

A. DESCRIPTION OF THE PETITION

l. Dates of Petition Submission and Scheduled Decision

OSM received a petit ion on November 28, 1979, which requested OSM, under
section 522 of. SMCRA, to designate certain Federal lands abutting Bryce Canyon
National Park and Dixie National Forest in Kane and Garfield Counties, Utah, as
unsuitable for surface coal mining operations (f ig. IA-l). The petit ion was declared
complete on December 27 , 1979. Public hearings on the petit ion were held in
Kanab, Utah, on September 29 and October 10, 1980, and in Panguitch, Utah, on
September 30, 1980. Intervention petit ions were fi led on September 16 and 26,
1980. A final decision on the petit ion wil l  fol low the public hearing by
approximately 60 days.

OSM has undertaken inv-estigations and analyses and has prepared this
document in compliance with the requirements of section 522 of. SMCRA and of
section 102(2)(O of NEPA.

2. Area lrrcluded in Petition

Approximately 3251200 acres or sl ightly more than 500 square miles are
included within the boundaries of the petitioned area. Of this surface, about
2031900 acres, excluding Bryce Canyon National Park, are in Federal ownership,
161300 acres are owned by the State of Utah, and 68,500 acres are owned by
private enti t ies (f ig. I IB8-I;  see also Land Use section). By law, the peti t ion
applies only to the Federal lands.

t. Basic Allegations

'The petitioners allege that:

l. The area affected by,surface coal mining operations could not be reclaimed in

ssible to eltablish suitable



vegetative cover and that the relatively fragile ecology of the area would be
disrupted for hundreds of years, adversely affecting wildlife and esthetic
values. The petitioners cite unfavorable soil, overburden, and climatic
conditions, and the lack of an adequate supply of suitable-quality irrigation
water. The petitioners claim that replacement of the present pinyon-juniper
forest by other vegetation would adversely affect esthetic and recreational
values.

2. Surface coal minin rations in the affected area would significantl
damaqe Bryce Canyon Nati Park. Dixie Nati other fraqi

titioners state that scenic vistas from tlands. More specifically, the petitioners state that scenlc vlstas lrom tne
Fffiwould be scarred; visibility and other air quality values from and within
the Park would be reduced; the geologic formations of the Park would be
threatened; the Park's ecological system and wildlif e habitats would be
threatenedl scenic attractions in the park would be impaired; and wildlife
would be adversely affected. The petitioners cite the visual intrusion of
mining and reclamation operations; dust generated by the operationsl blast-
ing; nbise and odors produced by the operations; and changes in the soilt
water, and vegetation regimes as factors contributing to the adverse effects
as well as invasion of nonnative plant species'

3. Surface coal mining operations would result in.a sub::lafrtial {g,ss or re9uctio-l
f ibqr=Pioducls in

specifically, the petit ioners have
ld destroy sprints essential to wildlife and

livestock; damage the essential hydrologic functions of the alluvial valley
floors of Johnson, Kanab, and Skutumpah Creeks; destroy pasture land and
cropland and otherwise reduce agricultural productivity; and adversely affect
the water supply of Kanab. Factors cited that would lead to these effects
include: the destruction of local aquif ers and aquifer recharge areas;
accelerated runoff and erosion, Ieading to increased flood flows and sedimen-
tation, aggradation of downstream channels, and increased streambank ero-
sion; and the withdrawal of water from the Navajo Sandstone aquifer.

If the criteria for designation are satisfied, the Secretary is required to
prepare a statement on the abundance of coal resources of the area, the demand
for coal resources, and the impact of such designation on the environment, the
economy, and the supply of coal. Pursuant to this requirement, the petitioners
allege that:

Alternative energy sources could provide a g,realer elergv yiel{rin the salne

"presumed principal consumer of coal to be mined from the petition
area. More specifically, the petitioners indicate that conservation,
solar heating of water, coteneration, and the development of teo-
thermal, wind, and hydropower systems could replace the energy
produced by the proposed AWV system.

4. Petitioners

This petition was submitted by three organizations and seven individuals: the
Sierra Club, the Environmental Defense Fund (EDF), and the Friends of the Earth
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(FOE); and Sylvan Johnson, Leon Lippincott, Caroline Lippincott, Jet Mackelprang,
Cynthia Meyers, Susan Hittson, and Larry Litt le.

5. Intervenors

On September L6, 1980 Utah International, Inc. and Nevada Electric
Investment Company fi led with OSM a Petit ion in Intervention in opposition to the
unsuitabil i ty petit ion which was fi led on November 28, 1979.

On September 26, L980 Gary A. Kalpakoff , Joan A. Kalpakoff , Henry Carroll,
Norman H. Carroll, and East Canyon Irrigation Company fi led with OSM an
Intervention Petit ion supporting the unsuitabil i ty petit ion which was fi led on
November 28, 1979. On October 3, 1980 an Amended Intervention Petit ion was
fi led with OSM by Gary Kalpakoff, Joan A. Kalpakoff, and East Canyon Irrigation
District which removed the names of Henry Carroll and Norman H. Carroll.

B. CONTROLLING LEGISLATION

SMCRA (P. L.  95-87;91 Stat.  507;30 U.S.C. 1272) was passed by Congress on
August ), 1977 . Section 522 was designed as a program by which decisions could be
made on whether surface coal mining should give way to frcompeting uses of higher
benef itsr" uti l izing frrational planning principles" (H. Rep. No. 95- 2I8, 95th
Congress, lst Sess. 94, 1977). Designation of unsuitabil i ty may prohibit or l imit
specif ic types of mining prior to an application for a permit to mine. Such
designation would inform the mining industry at an early date of lands "either not
open to surface mining or where surface mining (was) subject to restrictions."

SMCRA provides two forms of protection of areas from adverse effects of
surface coal mining through unsuitabil i ty designation (10 CFR 769.3). The first
form is the prohibition of new mining operations under any circumstances in
certain areas. These include lands within the boundaries of any unit of "the
National Park System, the National Wildlife Refuge System, the National System
of Trails, the National Wilderness Preservation System, the Wild and Scenic Rivers
System, including study rivers designated under section 5(a) of the Wild and Scenic
Rivers Act, and National Recreation Areas (SMCRA, section 522 (eXl)).

The second form of protection is a process by which citizens may petition to
have lands designated as unsuitable for all or certain types of surface coal mining
activities. Such designation may be requested of the regulatory authority if coal
mining operations would be incompatible with existing State or local land-use
plans; affect fragile or historic lands in which such operations could result in
signif icant damage to important historic, cultural, scientif ic, and esthetic values
and natural systems; affect renewable resource lands in which such operations
could result in a substantial loss or reduction of long-range productivity of water
supply or of food or fiber products (including aquifers and recharge areas); or
affect natural hazard lands, thus endangering l i fe or property (SMCRA, section 522
(aX3)). The petition for such designation is-required to contain only allegations of
fact and supporting evidence which would tend to support the allegations (SMCRA,
section 522 (c)); the location and size of the petition area; a description of how



mining may adversely affect people, land, air, water, or other resources; the
petit ioner's name, address, and telephone number; and identif ication of the peti-
t ioner's interest which is or may be adversely affected (fO CFR 769.13\. The
regulatory authority for Federal lands, the Secretary of the Interior (SMCRA,
section 523 (a\), must designate an area as unsuitable for all or certain types of
surface coal mining if it is determined that reclamation is not technologically and
economically feasible under the Act (SMCRA, section 522 (aXz) as modified by
section 522 (b), 30 CFR 769.4 and 762.1l, and section 523 @D. The area may be
designated as unsuitable if the other criteria are met (30 CFR 762.11).

The SMCRA and its legislative history clearly reflect the intent of Congreas
to include protection of publicly-owned parks and other places by prohibiting
mining on them, or on sites where such mining would affect those areas (SMCRA,
sect ion 522 (e)( l ) ,  (D, and (3);  Senate Report  95-128,95th Congress, lst  Sess.,
S.F., May l0; House of Representatives Report No. 95-218; 95th Congress, lst
Sess., Letter from Secretary of the Interior Andrus, Congressional Record S5862).

Fragile lands, as defined in the permanent program regulations (30 CFR
762.5), means geographic areas containing natural, ecologic, scientif ic, or esthetic
resources that could be damaged or destroyed by surface coal mining operations.
Examples of fragile lands include, inter alia, valuable habitats for f ish and wildlife,
critical habitats for endangered or threatened species of animals or plants,
uncommon geologic formations, areas of recreational value due to high environ-
mental quality, and buffer zones adjacent to the boundaries of areas where surface
coal mining operations are prohibited under section 522 (e) of the SMCRA and 30
CFR 761. The legislative history of the SMCRA il lustrates that Congress intended
to include the meaning of adverse impact as defined under the Historic Preserva-
tion Act of 1966, as amended, 36 U.S.C. 470f . Adverse effects under the
regulatory program developed for that Act include: introduction of visual, audible,
or atmospheric elements that are out of character with the property or alter its
sett ing (36 CFR 800.3).

Thus, the SMCRA, its regulatory program, and other associated Federal land
management statutes (Federal Land Policy and Management Act of 1976, P.L. 94-
579; National Forest Management Act of 1976, P.L. 94-583) support the considera-
tion of the allegations presented in the Southern Utah petition although the
statutes do not necessarily support their approval.

l. Buffer Zones

The petition alleges that the concept of a buffer zone for Bryce Canyon
National Park should be considered. The purpose of such a buffer zone would be to
protect an area adjacent to the Park or other preserved area in order to shield the
Park from adverse effects of actions in the surrounding environment. Earlier
versions of the SMCRA, such as H.R. I t r00 Q97 4), attempted to address the
concept of buffer zones as they relate to surface coal mining operations. These
bills provided that those critical areas adjacent to a national park could be
protected if needed to safeguard the integrity or values of the Park. These earlier
versions of the SMCRA of 1977 ran into difficulties in defining the extent of
crit ical areas and the nature of adverse impacts. As a result, the SMCRA of 1977
contains no explicit provision for designating buffer zones, although the concept is
incorporated in the permanent regulatory program at 30 CFR 762.5. The concept



could be applied to this petition area by utilizing selected alternatives of chapter
IV as stipulations or conditions related to surface coal mining operations.

2. Legislative Mandate: National Park Service

Three pieces of major legislation define the responsibilities of the National
Park Service to ensure park protection. The three statutes are: the NPS Organic
Act of 1916, the Presidential Proclamation on Establishment Act (Bryce Canyon,
June 8, 1923) and the Clean Air Act Amendments of 1977. Relevant excerpts f rom
these pieces of legislation follow.

The Nat ional  Park Service Organic Act requires the NPS.tof f . . .conserve the
scenery and the natural and historic objects and the wildlife therein and to provide
for the enjoyment of the same in such manner and by such means as will leave
them unimpaired for the enjoyment of future generations.f '

Legislation establishing and enlarging Bryce Canyon National Park are
explicit with references to the scenic values of Bryce Canyon National Park and
with direction to preserve them (Presidential Proclamation No. 1665, 43 Stat. l9l4
(June 8, 1929h Letter to House Committee from the Department of the Interior,
incorporated into H.R. Rep. No. 554, 68th Congress, lst Sess. I (1924h Letter to the
House Committee f rom the Department of Agriculture, incorporated into H.R.
Rep. No. 554, 68th Congress,. lst Sess. 2 $92a); Presidential Proclamation No.
1952,47 Stat.  2455 (May 4; l93l)) .

The Clean Air Act Amendments of 1977 grant the National Park Service
substantial authority and responsibility to protect the air sheds and air quality
related values of the parks. (nir quality related values are defined as visibility and
those scenic, cultural, biological and recreational resources of an area that are
affected by or dependent upon air quality.)

Specific sections of the Clean Air Act which directly relate to the Federal
Land Managers, including National Park Service's role in air quality/visibility
protection, are outlined below:

"The Federal Land Manager. . .shall have an af f irmative responsibility to
protect the air quality related values (including visibility). . .of a Class I
Prevention of Significant Deterioration (PSD) area and to consider. . .whether
a proposed major emitting facility will have an adverse impact on such values
(155(dx2xB)).''

Additionally, the Clean Air Act states that a State (or EPA, if the State has
not been delegated PSD permitt ing authority) is prohibited from issuing a permit if
there is a projected air quality increment violation unless the applicant ". . .demon-
strates to the satisfaction of the Federal Land Manager. . .that the
emissions. . .will have no adverse impact on the air quality related values (including
visibil i ty) (165(d)(2XC )(i i i))."

Conversely, if a source would not cause a Class I PSD increment violation,
the State (or EPA) may issue a PSD permit unless rt. ..the Federal Land Manager
demonstrates to the satisfaction of the State that the emissions. . .will have an



adverse impact on the air quality related values (including visibil i ty)
(165(dx2)(Cxii))."

In summary, the National Park Service is rnandated to do two things with
respect to Bryce Canyon National Park: ensure that the Park's integri ty is
preserved for the enjoyment of present and future generations; and protect and
preserve the resources of the Park, including the scenery, the visibi l i ty, and the air
qual i ty of the area.

t. Legislative Mandate: Bureau of Land Management

The Federal Land Policy and Management Act of 1976 authorizes the Bureau
of Land Management to develop policy and promulgate rules and regulations
governing all aspects of public land management and to carry out comprehensive
land use planning. The Act mandates that the management of public lands be on
the basis of multiple use and sustained yield. The Act declares that it is the policy
of the United States that "the public lands be managed in a manner that will
protect the quality of scientif ic, scenic, historical, ecological, environmental, air
and atmospheric, water resources, and archeological valuesl that, where appro-
priate, wil l  preserve and protect certain public lands in their natural condition;
that will provide food and habitat for fish and wildlife and domestic animals; and
that will provide for outdoor recreation and human occupancy and use." The Act
also mandates that "the public lands will be managed in a manner which recognizes
the Nation's need for domestic sources of minerals, food, t imber, and fiber from
the public lands. . . .r l

The Bureau of Land Management has completed a management framework
plan summary for the BLM-administered land included in the petit ion area.
Generally, the draft summary concludes that coal resources should be developed on
a multiple resource use basis, with adequate protection and/or restoration of values
pertaining to water quality and quantity; recreation resources; archeological
resources; wildlife habitats; livestock forage; and air quality.

C. RELATION OF PETITION AREA TO ALLEN-WARNER VALLEY ENERGY SYSTEM

About eight percent of the area of the petition includes valid Federal coal
leases held by Utah International, Inc., Nevada Electric Investment (NEI) Compdny,
and Ceasar Fulton. Both Utah International, Inc. (operator for NEI Company), and
Fulton have indicated their intention to mine the coal in the near future after
obtaining the necessary permits and mine plan approval. Utah International
proposes to transport coal to the proposed Allen-Warner Valley powerplants.
Fulton's coal would presumably be sold in the open market (fOO tons per month).
The powerplants, part of the proposed Allen-Warner Valley Energy System (AWV),
would be owned and operated by four uti l i t ies: Pacif ic Gas and Electric (PG&E),
Southern California Edison (SCE), Nevada Power Company (NPC), and the city of
St. George, Utah.

The AWV applicantsr preferred source of coal is the Alton leasehold, which is
within the petition area; however, they are considering other coal sources in the



West. The proposed AWV system is being studied by the Bureau of Land
Management (BLM). BLM issued a draf t environmental impact statement for the
AWV on June 20, 1980. A decision on the application for land use permits before
the BLM is expected after the issuance of the Final AWV Environmental Impact
Statement. The State of California Public Uti l i t ies Commission is making a
decision on the issuance of a Certif icate of Public Convenience and Necessity to
the California uti l i t ies involved, PG&E and SCE; this decision is expected after
December 1980.

Alternative sources of coal or energy may be available in the service areas of
the uti l i t ies proposing the AWV system. These alternative sources are discussed in
the Allen- Warner Valley draf t environmental impact statement (U.S. Bureau of
Land Management, 1980) and are summarized in chapter III of this document.
These alternatives are:

. Alternative 3 (p. 2-2$z transportation of coal for the Allen plant from
southwestern Wyoming or central Utah coal fields and trucking coal from the
Alton fields for the Warner Valley plant at a rate of I mil l ion tons per year.

, Alternative 4 (p. 2-35)z transportation of all coal from southwestern Wyoming
or central Utah.

. Alternative 5 (p. 2-4Oz conservation protrams and the development of non-
conventional enerBy sources.

The availability of alternative energy sources is not a basis for designation of
unsuitabil i ty under SMCRA, although such availabil i ty may be taken into account
by the Secretary.

D. PREVTOUS AND CURRENT STUDIES IN THE AREA
THAT PERTAIN TO THE PETITION AREA

Several major environmental assessments and land use planning documents
have been prepared in the region and have been utilized extensively in the
preparation of this evaluation document. These documents include: Development
of Coal Resources in Southern Utah Environmental Impact Statement (U.S.
Geological Survey, 1979a\; Allen-Warner Valley Energy System, Draf t
Environmental Impact Statement (U.S. Bureau of Land Management, t 980);
Kaiparowits Final Environmental Impact Statement (U.S. Bureau of Land
Management, t97 6); Kaiparowits Coal Development and Transportation Study
(ERt, 1980a); Draft Environmental Impact Report: Allen-Warner Valley Energy
System and Western Transmission Lines (Calif ornia Public Uti l i t ies Com mission
Staff, 1980b); and Alternatives to the Harry Allen-Warner Valley Energy System:
A preliminary assessment of potential contributions (California Public Uti l i t ies
Commission Staff , 1980a).



CHAPTER tr

DESCRJPTION OF AFFECTED ENVIRONMENT

A. INTRODUCTION

The Southern Utah petition area has been described in two recent environ-
mental statementsr'rDevelopment of Coal Resources in Southern Utah," parts I and
2 (U.S. Geological Survey, 1979), and the draft environmental impact statement
"Allen-Warner Valley Energy System" (Bureau of Land Management, 1980). A
summary of the physical setting of Bryce Canyon N ational Park is contained in
"Bryce Canyon: The Story Behind the Scenery" (Bezy, 1980). Therefore, the
following section contains only information necessary as a basis for responding to
the petit ioner's allegations, and for evaluating the environmental impacts of the
various alternatives.

Phvsical settinF

Most of the area lies on the southern slopes of the Paunsaugunt Plateau and is
61200 to slightly more than 91500 feet above mean sea level. The topography south
of the plateau comprises southward sloping benches and small mesas, separated by
canyons that generally are 300 to 600 feet deep. The principal streams are the
East Fork Virgin River, Kanab Creek and the Paria River, which are tributary to
the Colorado River (f ig. IA-l). The Paunsaugunt Plateau slopes northward and is
drained to the north by the Sevier River (f ig. IIA-l). The Paunsaugunt Plateau is
bounded on the west by the Sevier Fault and on the east by the Paunsaugunt Fault
(f ig. IIA-2). Displacement on the Sevier Fault is down to the west 1,000 to 2,000
feet; on the Paunsaugunt Fault--down to the west 100 to 500 feet, on the Bald
Knoll fault--down 550 feet to the east. The coal-bearing Dakota Sandstone and
overlying Tropic shale dip I to 3 degrees northerly and crop out in much of the
petition area on the south slope of the Paunsaugunt Plateau. To the north,
overlying the Cretaceous Dakota and younger rocks (fig. IIA-2) in the Paunsaugunt
Plateau is the Tertiary Wasatch Formation which has been eroded into the unusual
and colorful land forms seen exposed in Bryce Canyon National Park. The contact
between the Tertiary and older rocks is an erosional unconformity east of the Paria
River but may be conformable in the area west of the Paria River. Non-coal
bearing sedimentary rocks that underlie the Dakota crop out in the southern and
southeastern part of the area, and in the southwest part of the area are Bald Knoll,
a volcanic cinder cone, and basaltic lava flows of Quaternary age. At depth and
separated f rom the coal beds by 530 to 800 feet of sandstone, limestone, and shale
is the Navajo Sandstone which is about 1,600 to 2,000 feet thick. The Navajo is a
major aquifer in the region. Valley floors contain a few feet to tens of feet of
Quaternary alluvium.

Water supplies in the area are scanty; Alton obtains water from three springs
about 2 miles north of the townsite. Kanab, about 30 miles south of Alton, uses
about 11000 acre feet per year from a spring and wells that tap the Navajo
Sandstone (f igs. IA- I and IIA-2). Water f rom shallow wells, springs and small
streams is used mainly for irrigation, watering livestock and by wildlife. When
available, Skutumpah Creek flow is used for irrigation, about 2 miles south of the
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Alton mine lease, where wells supply additional water from alluvium along the
creek. Several irr igation wells along iohnson Canyon (fig. IIA-1, see also section B)
tap the Navajo sandstone. Most streams are ephemeral and flow mainly in response
to rainfall and snow melt but many springs issuing from Cretaceous sandstone beds
provide I to 5 gal/min of flow foi short-distance-s (see streamflow records in fig.
I IA-2).

B. DETAILED ENVIRONMENTAL INFORMATION

l. Climate and Air Quality

The climate of the petition are^a is cool to moderate and semiarid. The mean
annual temperature at Aitoq is 45.3oF. The averRge moqthly temperature ranges
f rom sl ighi iy less than 30oF in Jaquary to^ 65o-to 70oF 

-in 
July and August.

Temperafu.eextremes range from -15oF to 95oF. The average frost-free periot of
about l l2 days extends from early June to September. Freezing temperatures are
common in mid-September through May. The mean annual precipitat ion at Alton is
about 16.4 inches and annual precipitation ranges from less than L2 to about 30
inches. Average monthly precipitat ion ranges from I l2 to 2 inches. May and June
are the driest months and about 4.5 inches or 28 percent of the precipitat ion occurs
during July, August, and September. Severe thunderstorms with high winds occur
occasional ly in the second half of spring, usually in associat ion with a cold frontal
passage. The 100-yearr 5-hour precipitat ion is est imated to be 7.4 inches. Summer
convective storms are generally not severe, although at times they produce violent
weather, local flash floods, and can cause considerable damage to roads and stream
channel banks. The extreme variat ion in frequencies and intensit ies of individual
storms is of concern as the intense storms present a high erosion hazard potential
in the pinyon-juniper ecotype.

Southern Utah is primari ly a rural area with l ight industr ial act ivi ty and air
qual i ty monitoring has not been extensive. The Utah State Division of Health has
operated four rnonitoring sites in the southern Utah region for two years or more
each during the past decade. In addit ion, air qual i ty monitoring has been
conducted for several years in Page, Arizona, and monitoring equipment has
recently been establ ished at Bryce Canyon and Zion National Parks. Also, under
contract to Utah International, Inc., ERT col lected data for I  year near Alton. The
Kaiparowits coal development and transportat ion study (Ent, 1980a) and the air
qual i ty technical report (ERT, 1980b) discuss major pol lutants in the region
including the peti t ion area. Except for Cedar City, annual mean total suspended
part iculate (TSP) concentrat ions are low, ref lect ing the rural nature of the study
area. Isolated high dai ly values, however, were recorded at most of the monitors
(table IIB 1- I  ) .

The Clean Air Act Amendments of 1977 establ ished the mechanism for air
qual i ty planning throughout the country. The Act al lows for designation of
dif ferent areas either as trnon-attainment areastt or as trattainment areas.tr An
area is designated non-attainment or attainment for each of the f ive major
pol lutants: carbon monoxide (CO), ozone (O"), total suspended part iculates (TSP),
sulfur dioxide (SO^) and oxides of nitrogen (Nd*).

H-2



-  -  D  ' P A H G U I T C X

l  -  r r L
t -

I  - '

),,L
-/(- \
L'N
, ; \

,t:l
:a--

b

5,

"tl

// ,-\/
t 4.

'ffi6
l l / l :  

i .  U
-  t t o r t c

r \ ' l' .  
\ \ f'*ot{.. 

/7| -J.,., (*' cAN l ro r rv ru [g . l  t

?=St)...L1,,r-p::_Y
GEORC€tOwrf

,::t' "'$

. \ ]
o  A L t o N  !

pyotioolo

,(€"|'a

:-rL,
E$n-#

Figure IIA-1.--Map of the Southern Utah peti t ion area showing physiography.

ll-2a



1 1 2 0 3 0 '
't 12" OO'

S t r e a r n f l c w  d a t a  c o l l e c t e d  h y  t h e  U . S .  C e o l o g l c a l  S u r v e y

370

45'

370

oo'

ra  r8e

S t a t l o n

n u m  b e  r S t a t l o n  n a m e

P e r l o d  o f

r e c  o  r d

Hln l rn r r rn

( c f s )

Ma x J mtrn

( c f s )

l ) r a l n a g e  A v e r a g e

a r e A  
- - - - - I " c . . - f  

" . c( s q  n r t )  ( c f s )  p e r  y e a r )

C o l o r a d o  R l v e r  h a s l n :
7 8 2 0  P a r l a  R l v e r  a t  l , e e s

F e r r y ,  A r l z o n a
4 O t 7 8  K a n a b  C r e e k  n e a r

F r e d o n  l a  .  A r J  z o n a
4 U 4 4 5  E , a s t  F o r k  V l r g l n  R l v e r

n e a r  ( l l e n d a l e ,  U t a h

S e v l e r  R J v e r  b a s l n :
17J45 Hamrnoth  Creek  above

l . r e s t  l l e t c h  D l t c h
n r - " a r  l l a t c h ,  U t a l r

1 7 4 5  S e v l e r  R l v e r  a t
l l a t c h ,  U t a h

l 8 l 9  E a s t  F o r k  S e v l e r  R l v e r
n e a r  R u b y s  I n n

t 9 2 l - 7 9  1 , 4 t 0  2 9 . t

l 9 6 t - 7 9  1 , O 8 5  6 . J 7

1 9 6 6 - 7 9  7 4  1 9 .  I

1964-7  9 |  0 5  4 6 . J

t 9 l  l - 2 8  1 4 0  t 2 3
1 9 3 9 - 7 9

3 3  ,  5 / r O  0 .  0 6

8 9 ,  1  1 0  2 0

2  1  , 1 0 0

4  , 6 2 0

I  I  . 8 4 0

I  l 5 , l 0 o

0  4 , 6 3 0

6 .  5  6 f ' )

65?

1 . 4 9 0

t 9 6 l - 7 9 7 l  1 5 . 5  I t , ? 3 0  0  2 1 4

Figure ll\-z.--Map of the Southern Utah petition area showing Seohydrologic
characterist ics, with a general ized strat igraphic section, ground

water potential,  and streamflow records.

fi-2b



> .

? l
z l

F l
< i
. l l

I
I

> l

?t
7 <

F r l
I
I(

F E E T
0-30

o-50

0-50

o-300

K a i P a r o w i t s
6 5 0 - 7 5 0  g r a y ,  d a r k

s i l t s t o n e

A l l u v i u m

I  r o n - s t a i n e d  t u f f a

B a s i c  i  n t r u s i v e s - e x  t r u s i v e s

A l l u v i a l  c o n g l o m e r a t e

L i m e s t o n e  a n d  s a n d s t o n e ,  g r a y

c o n g l o m e r a t e ,  v o l c a n i c  s e d i -
m e n t s

F o r m a t i o n ,  g r e e n -
gray  sands tone and

_  W a s a t c h  F o r m a t i o n .  p i n k ,  r e d ,
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s i l t s t o n e

Upper  Cre taceous coa l -bear ing  rocks  inc ludes :

W a h w e a p  S a n d s t o n e ,  1 , 0 0 0  t o  1 , 6 0 0  f e e t  o f  m u d s t o n e  a n d

cl i f f- formin g sandstone

St ra igh t  C l i f f s  Sandstone,  as  much as  I  ,600 fee t  o f  c l i f f -
fo rming  sands tone,  sha le ,  mudstone,  and th in  to  th ick

beds  o f  coa l

Mancos Sha le ,  about  3 ,300 fee t  o f  sands tone,  mudstone,

benton i t i c  sha le ,  carbonaceous sha le ,  and coa l

Trop ic  Sha le ,  630 to  1 ,600 fee t  o f  sha le

Dakota  Sandstone.  as  much as  165 fee t  o f  sands tone w i th

in te rbedded mudstone,  sha le ,  and coa l

Pre-Cre taceous rocks  inc ludes  Jurass ic ,  T r iass ic ,  and Permian

r o c k s :

Mor r ison  Format ion  (Upper  Jurass ic ) ,  0  to  630 fee t  o f

sands tone and benton i t i c  mudstone

Winsor  Format ion ,  wh i te  and red  sands tone

Cur t i s  Format ion ,  gypsum beds and l imestone cong lom-

era te

Ent rada Sandstone (Upper  Jurass ic ) ,  f rom 0  to  1 ,000 fee t

o f  s i l t s tone and sands tone

Carmel  Format ion  (Midd te  Jurass ic ) ,  0  to  1 ,0O0 fee t  o f

s i l t s tone,  sands tone, . l imestone,  and gypsum

Nava jo  Sandstone (Tr iass ic  (? )  and Jurass ic ) ,  500 to  2 '00O

feet of water-bearing sandstone. Forms cl i f fs

Kayenta  Format ion  (Upper  Tr iass ic  (? ) ,  about  260 fee t  o f

sands tone,  s i l t s tone,  and sha le ;  minor  amounts  o f  l ime-

s t o n e

Moenave Format ion  (Upper  Tr iass ic  (? ) ) ,  O to  430 fee t  o f

c l i f f - fo rming  sands tone,  s lope- fo rmin  g  sands tone,  s i l t -

s tone,  and mudstone

Wingate  Sandstone (Upper  Tr iass ic ) ,  0  to  430 fee t  o f  c l i f f -

forming sandstone

Chin le  Format ion  (Upper  Tr iass ic ) ,  430 to  1 ,300 fee t  o f

sandy ,  l imy ,  muddy,  and benton i t i c  rocks

Moenkop i  Format ion  (Lower  and Midd le  (? )  Tr iass ic ) '  100

to  1 ,100 fee t  o f  sha le ,  sands tone,  l ime '3 tone,  and evapo-

ri tes

Ka ibab L imestone (Permian) ,  0  to  1 ,150 fee t  o f  do lomi t i c

l imestone,  s i l t s tone,  and sands tone

Contac t

T  Fau l t  -Dashed where  approx imate ly  loca ted ;  do t ted  where

concealed. Bar and bal l  on downthrown side

U.S. Geological Survey stream-gaging station (number refers
to table)
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G E N  E  R A L I Z E D  S T R A T I G R A P H  I C  S E C T I O N

EXPLANATION
(  Reg iona l )

I IJI Q,rut"rnary and Tert iary sedimentary rocks includes al luvi-

um, dune deposits, landsl ide deposits, glacial moraines,

and deposits of uncertain age that may be Quaternary
and (or) Tert iarY

| |  Quaternary and Tert iary volcanic rocks includes basalt,

basalt ic lava f lows, and ash-f low tuffs

[E'j-i-]i.l re.tiary and U p per Cre taceo us sedim entarv roc ks in cl u des :

Wasatch  Format ion  (Ter t ia ry ) ,  as  much as  1 ,750 fee t  o f

l imestone,  mudstone,  and sands tone

Canaan Peak Formation (Upper Cretaceous and Paleocene)'

0 to as much as I ,50O feet of sandstone and conglom-

era te ,  l imestone,  mudstone '  and benton i t i c  c lays tone

Kaiparowits Formation (Upper Cretaceous), 2,300 to

3,000 feet of sandstone

Mesaverde Formation (Upper Cretaceous), 330 feet of con-

glomeratic sandstone and interbedded shale

]  I i 'Tl  1600-2000 Navajo sandstone

ruil WATER-BEARING PROPERTIES

Quaternary and Tert iary sedimentary rocks-Yields small  to

moderate to wells and springs. Yields moderate to small

( less than 50 gal/min) from deposits of gravel '  sand' or

i i l t  less than 50 feet thick. Some springs yield as much as

1 5 0  g a l / m i n .

Quaternary and Tert iary volcanic rocks-Expected well  yields

as much as 50 gal/min. May not yield water in some places

Tert iary and Upper Cretaceous sedimentary rocks-General ly
yields less than 10 gal/min to wells and springs' Local ly

Wasatch Formation yields as much as 50O gal/min'

Upper Cretaceous coal-bearing rocks-Sandstones probably

* i t t  y ie tO a t  leas t  10  ga l /min  to  we l ls .  Y ie lds  1O to  2OO

gal/min tq springs, the most persistent spring horizon is at

ihe base oi the Straight Cl i f fs above Tropic Shale; springs

in Sink Valley issue from Dakota Sandstone. Shales not

considered to be water Yielding.
Pre-Cretaceous rocks-Navajo Sandstone yields about

1O ga l /min  to  spr ings ,  less  than 10  to  1 ,000 ga l /min  to

wells (general ly of good quali ty) Other formations yield

l i t t le or no water (general ly less than about 50 gal/min

and of poor qual i ty) from sandstones and fractures' no
yields from shale, dense l imestone, and gypsum
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Table IIB 1- l.--Ambient back8round ggnc=entrations of total suspended
p

Site

Max imum
24-hour:

.;;;;;;2

Concentrat ions (u
Second-highest

max imum
24-hour

Annual
geometSic

mean-

Cedar Ci ty

Hurr icane

Page Water Tower

Alton

Year

1977
1978

t977
1978

t977
1978
r979

r977
197 8
1979

March 197 8
through

February 1979

l5 l
262

175
, 193

423

661
r86

220
6 I
l 9 l

543
r37
83

132
245

5 l
47

t!,167
t33

Bull f  rog Basin
(Clen Canyon
National Recreation
Area) 1977

Wah Weap
(Glen Canyon
National Recreation
Area) 1977

1978

Page Airport

258

322
143

r4 l
46
13T

2t3
t20
75

24
l l

fl'
34

I7

35
25
34

l 4405 l

fS"" f igure I IBI2- l  for locat ion of  s i tes.? r v v  r r 6 u r s  r r L J r z , _ r  t u r  r ( ) c a l l o n  o I  s l I e s .-Al lowable 
24-hour maxiryrum average concentrat ions are 260

r r r  c f  r n - | ^ - - f  ^ ^ l  I  c t \  - ^ -  I  t  .primary standard unq 150 ug/m' for the seiondary standard. primaiy
+ ^ ,  + h ^  ^ - ^ 4 ^ ^ ! : - -  i  r  !

lgr,-the 
protection,.of huma-n health and secondary standards are forof hugan::] l i . : ( i .e.., ef fects of soils, water, vegetation, esthetics,

National Am
-National 

Amlient Air Quality Standards maximum allo+vable
limits are 7 5 ug/m' f or the primaiv standard and 6:; , ' , ; 'rJ 

'  
; 'pr imary s tandard and 60 ug/m'  for

standgrd for the annual geometric me-an.' lncomplete data.  source of  data:  ERT, l9g0b.

?
ug/m- for  the
standards are

the protection
etc . ) .
concentration

the secondary
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Non-attainment areas are those areas in a State which presently exceed

national ambient air qual i ty standards for any (or al l)  of the pol lutants identi f ied

above. In general,  these areas are required by the Act to have prepared.plans

which wil l  s6ow attainment of the standards by 1983. These plans are cal led non-

attainment area plans, and after EPA approval become a part of the federally-

enforceable State Implementation Plan.

Areas which do presently meet the national ambient air quality staldards are

cal led 'rattainment areas.tr Attainment areas are further divided into three

classes, each of which affords a dif ferent level of protection provided through a
,,prevention of Signif icant Deteriorat ion (PSD) incrementrr system which al lows for

a specif ic maximrlm increase in pol lutant concentrat ion for each PSD class.

There are three types of area classif icat ions. Class I areas have the smallest

increments and thus ai lo* only a small  degree of air qual i ty deteriorat ion, while

Class III areas have the largest incremenfs and thus allow a larger .degree 
of

development, In no case would the air quality. of .an area be allowed to deteriorate

beyond the National Ambient Air Quali ty Standards.

All of the petition area except for Bryce Canyon National Park has been

designated Class II  under the PSD regulat ions. l i .  
qual i ty degradation_ that

"..&opanies 
moderate, well-control led growth could be accommodated. Bryce

Canyon and Zlon National Parks are witfrin or near the petition area and are

designated Class I areas, where very l i t t le air qual i ty deteriorat ion is al lowed.

2. Visibility

Visibil i ty is an important attribute of Bryce Canyon National Park. The

petit ion area turrently has some of the highest visual .ranges in the.country. Past

Lxperience has shown that small incremlnts of pollutants added to a pristine

environment would reduce visibil i ty more than a larger increment added to a

partial ly degraded environment (EeR, 1979). Visibil i ty involves the human Percep-
iion of ine 

-pfrysical 
environment. Therefore, an evaluation of the effects of air

pollution on visibil i ty must include a consideration of the process of human visual
perception and qu"ntit ication of the impacts of air pollution on the optical

characteristics of the atmosphere.

Visibil i ty is measured by calculations of visual range--how far a distant

object can # seen. Visual i"ng" measurements (telephoto.meter readings) are

taken three times daily at both 6ryce Canyon and Z\on National Parks. A color

photograph of the same view taken at the same time allows correlation of

pnotofrapnic documentation with the instrument readings.

Experience has shown (Kaiparowits Coal Development and Transportation

Study, ERT 1980a) that visual range measurements (telephotometer readings) over-
state the actual distance at whicf, tne human eye can see a natural object. Most

natural objects are visible at about 7 5 percent of the measured visual range.
(Snow-covered mountains are visible f or longer distances because of greater

contrast.) The average visual range for the Bryce Canyon area' for summer 1979

measured f rom Yoviripa Point looking south toward Navajo Mountain' \yas about

ZOO kilometers 020 ,niles). Thus tar-gets as distant as ll0 kilometers (93 miles)
typically are visible. The greatest visual range during summer L979 (3tO t<itometers
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(tgg mites)) was measured about 10 percent of the time. The least visual range
(about 40 kilometers (Z+ mites)) was measured less than I percent of the time.

The National Park Service has conducted a survey at Bryce Canyon National
Park'to assess the Park visitor's reaction both to visible surface mining operations
and to changes in air quality which directly affect visibility (see chapters III and V).

?. VisrJat Resources

Yovimpa Point in Bryce Canyon National Park is an improved overlook. The
vista from the overlook includes the Kaiparowits Plateau, Navajo Mountain, the
Kaibab Plateau, the Coral Pink Sandunes, the Kanab Canyon system, and the Grand
Staircase (photographs IA and IB). This view is also available from the whole of the
southern Amphitheater. The Point overlooks the Yovimpa-Rainbow trail, one of
the most scenic wilderness trails in the Park. The following discussion describes
mainly the approximate 2,000 acres of the Alton leasehold visible from Yovimpa
Point (f ig. IIB3-1). This surface mineable acreage extends from 5 miles to I I
miles from Yovimpa Point.

The petition area has been classified by the Bureau of Land Management into
visual Resource Management Classes II, III, and IV (fig. llBS-2). See chapter III for
BLM class definit ions. The Alton leasehold includes both mineable and unmineable
Federal and non-Federal lands (f ig, IIC-l), divided into the following percent of
classes:

VRM class Acreage Percentage

n%03
I I I  I t  ,  t20 3g
IV 16,450 5g

The view has been separated into three zones: foreground-middleground,
background, and distant. The foreground-middleground can be seen for a distance
of 3 to 5 miles from Yovimpa Point. The hoodoos (erosional features) can be seen
within this zone along the edge of the Pink Cli f fs, defining the edge of the
Paunsaugunt Plateau into which Bryce Canyon is actually eroded. This plateau is
the top step of the Grand Staircas€r E series of cl i f fs which r ises to the north from
the Grand Canyon to the Bryce Canyon National Park.

The Grey Cli f fs, forming the second step of the Staircase, l ie within the 5 to
l5 mile background zone. The step begins immediately below Yovimpa Point and
presents a landscape of hi l ls covered with pinyon-juniper and dissected by a broad
valley vegetated with sagebrush. Beyond this val ley begins the third step of the
Grand Staircase, the White Cli f fs, into which Zion National Park is carved. This
encomPasses the zone in which vegetational texture can st i l l  be discerned under
best visibi l i ty condit ions (photographs IA and IB). Beyond this, to the southeast
where form, l ine, color and texture changes can no longer be discerned, l ie the last
three steps of the staircase. These are the Vermil l ion Cli f fs at the base of which
the town of Kanab is si tuated; the Chocolate or Belted Cli f fs, best seen near the

I I -4



*'?J,i1lo

CAN}'ON NAT'1. PARK-7-71-'---T -

J
_ a

a -

+
n

Wu
+

-L
I

r  l o (  |

T t 0 s  I

{:ryry- q
+ry "Imh\a

-  \ / l

h u
.tAww

-L ,!-P
| 36 lil

a

5 C A I E

LEGEND Hir+;9i=:tr,,
L E A S E  A R E A

li:'::i:'iiii::::ili:':il V l Sl B LE' COAL

fT77T v rs IBLE

Figure IIB3-1.-- lVtap showing port ion of the peti t ion area
that is visible from Yovimpa Point. (Source: Comarc Study.)



I
I
I

l- i
O H o r ( h  t l

t - i

I
r
I  I I I

a
/)
I

r

$

t i
T- r  i  Pe t i t i ona re

, l
I  t  D t x t t

-i- -.dt '>
- r + F l l

r - ^ + l t l l l
T' +*"

, l r f l t c o n n o n v l

. i tr.o,f 
-Tf \1

- J  
- t  I  I  o o r r ' r r o / r o----t ,-1 -^;i_q_-\r l

i i-l,, 
\

; I- ,  L - r  ;  I'1 VWtUeat, i
I  Po ,Nr l  I  I
I  

- . ' |  
I

I
':_:-l 

I
I I I I I ,

Pet i t ion area

S C  A t E
O  |  2  a  6 F ' l . l

:

Figure l lBS-2.--Map of the Southern Utah peti t ion area showing
BLM Visual Resource Management Classes.

(Numbers II. III. IV refer to classes.
See text for clarification)

I I-4b



south entrance of Zion National Park; and the Kaibab Plateau, cut by the Grand
Canyon and forming the southernrnost or bottom step.

The Sheep Creek-Bull  Val ley area l ies east of Bryce Canyon and can be seen
from four dif ferent overlooks within the Park (Paria View, Farview Point, Rainbow
Point, and one overlook near Ponderosa Creek). This area occupies the foreground-
middleground of most vistas from the overlooksl i t  also l ies within the scene of
hoodoo observations along the Pink Cli f fs. This area is in the BLM VRM Class II
area.

4. Surface Vater and Shallow Ground Water Systems

The petit ion area is drained by the east fork of the Virgin River, Kanab
Creek, and the Paria River.  Goode (ne+rp,36-41) descr ibes the hydrology of  the
East Fork drainage. Records for the U.S. Geological Survey gaging station, East
Fork Virgin {iver near Glendale, indicate an average discharge for the period 1966-
79 of.  l9. l  f  t ' /sec or 13,840 acre-f  t lyr  ( f  ig.  I IA-2).

Kanab Creek heads in the Pink Cliffs along the eastern and southern margins
of the Paunsagunt Plateau and crosses the petit ion area. Johnson Wash joins Kanab
Creek about 6 miles south of Fredonia, Arizona. The general hydrology of the
watershed has been described by Goode (1966, 1964) with supplemental data
col lected by Sandberg(1979).  Cordova (1980, p.26) reports:

"Runoff f rom the upper Kanab Creek basin. . .occurs mainly during the spring
snowmelt period. . . . Howe{€r, instqntaneous peak discharges of several
hundred to more than 1000 f.t ' ls (lOm'/s) have been recorded in the basin,
commonly the result of summer cloudburst activity. Based on stream-
channel-geometry measur.ements . . . in Kanab and Johnson Canyon Creeks
near the Arizona-Utah State l ine, total mean annual runoff f rom the rupper
Kanab Creek basin into Arizona is on the order of 50,000 acre-tt(62 hm')."

The Paria River is fed by tributaries that head in the eastern part of the
petit ion area. The upper portion of the Paria f lows through the study area. Major
tributaries to the Paria which cross the petit ion area include Henrievil le Creek,
Bryce Creek, Yellow Creek, Will is Creek, Papoose Creek, Lower Podunk Creek,
and Deer Springs Wash. The average annual f low at Lees Ferry, Arizona, where the
Paria empties into the Colorado is 2IJ0A acre-feet (f ig. IIA-2). Portions of the
Podunk Creek and Deer Spring Wash drainages are described by Goode (1966).

Several rock units store water and supply springs or are tapped by wells.
Most of the units above the Navajo Sandstone contain localized supplies of perched
ground water. Relatively localized aquifers are in the Dakota Sandstone (tne coal-
bearing formation) and in sandstone and l imestone units above and separated from
the Dakota by 650 to 700 feet of relatively impervious Tropic shale (f ig. IIA-2) and
in alluvial deposits in the valleys of Kanab Creek, Sink Valley Wash, Thompson
Creek, and. Skutumpah Creek. The aquifers above the Tropic are beds or lenses of
limestone (in the Wasatch Formation) or sandstone (in the Kaiparowits, Wahwedp,
and Straight Cliffs formations) that dip I to 3 degrees to the north. The localized
aquifers are recharged by precipitation on their outcrop areas, and by runoff or
streamflow that originates outside of the outcrop area. Probably some water
moves into the aquifers via faults or joints. The aquifers discharge water in springs
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or seeps in many places where the aquifers crop out on steep slopes or where the
aquifers are underlain by relat ively impervious shale beds.

Springs above the Tropic shale provide the base f low for Kanab, Thompson'
Mil l-Skutumpah, and other creeks east of Skutumpah. Most of the base f low of
Kanab Creek above Alton (above the Tropic) is diverted for irr igation; diversions of
the f lows of Thompson and Skutumpah Creeks are below the Tropic and the Alton
coal deposits. Thompson Creek discharges an average 340 acre-ft lyr at a stat ion
near the mouth of Bald Knoll  Hol low at about the middle of the Dakota Formation,
and Skutumpah Creek discharges an average 250 ac-ft lq at a stat ion below the
base of  the Dakota (Sandberg,  1979,  P.  l l  and l3) .

Spring and wells

Goode (1966, 1964) and Cordova (1980) have located and discussed the nature
of many spring areas in and near the peti t ion area. Both authors have discussed the
occurrence ol springs in upper Cretaceous strata at the base of the Pink Cli f fs in
the northern port ion of the peti t ion area and in the Navajo sandstone.

Several springs at the base of the Pink Cli f fs are direct ly developed for
i r r igat ion (Schmidt ;1980) .  In  Water  Canyon,  t r ibutary to  Lower Robinson Creek,
spring waters in Upper Cretaceous strata are diverted into an irr igation _canal
which transports the water over 2 miles to pasture land in Sink Valley. Spring
waters in Rush Canyon are diverted to irr igate lands at the mouth of the same
canyon. At the base of the Pink Cli f fs in Parla drainage, springs are developed and
their waters used for irr igation in Paria Valley i tself  .

Springs from the Navajo Sandstone are used to ir .r igate lands in Johnson

Canyon and, to a much lesser extent, along Kanab Creek (Schmidt, 1980). The Jet
Mackelprang ranch is notable for i ts almost complete dependence on spring f low to
water pasture lands in Johnson Canyon. Mackelprang has no wells on his property.
Spring water is also used to irr igate other lands in Johnson Canyon owned by the
Kanab Stake Welfare Ranch and by Oscar Judd. Along Kanab Creek below White
Cli f fs, spring water is used to irr igate isolated terraces. West of Kanab Creek,
spring water is used to irr igate lands in Three Lakes Canyon, Cave Lakes Canyon,
and Upper Cottonwood Canyon. Springs in each of these drainages come from the
Navajo sandstone.

Wells are an important rel iable source of irr igation and stock water in the
vicinity of the peti t ion area (Schmidt, 1980). Wells are developed in Johnson
Canyon, from the upper diversion site (table IIB4-1) downstream to beyond the
canyon mouth. Several wells have also been developed at the confluence of
Skutumpah and Thompson Creeks. Irr igation wells are also located near Tropic in
the Paria Valley and at the Deer Springs Ranch.

Stream diversions

Several stream diversion are located throughout the study area, particularly
on the East Fork Virgin River, in Kanab, Johnson, and Deer Spring Wash
watersheds, and on the Paria River (Goode, 1964; table IIB4-l).

Common to all stream diversions is the method of diversion. At each site, a
check dam has been constructed, using concrete or car bodies and debris. High
flows commonly carry over the check dam while low flows are diverted. Actual
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diversion is accomplished at the face of the concrete check dam or with a hand-dug
channel direct ing f low to the irr igation canal. Check dams serve to maintain an
art i f ic ial ly high base level in the channel at the diversion site. Below each check
dam, the channel drops to i ts former level.  General ly, downstream incision is less
than l0 f  eet below the level of the diversion channell  however, in lower Johnson
Wash, incision is about 40 feet and in Kanab Creek near Kanab, incision exceeds 50
feet. At some sites, the downstream channel is armored with gravel. Bedrock does
not seem to have l imited incision at any location.

Northeast of the Alton leasehold hydrologic characterist ics are poorly known
but probably are similar to those of the leasehold because the geologic and
topographic characterist ics are very similar. Most of the northeast area is drained
by the upper reaches of the paria River and i ts tr ibutaries (f  ig. I IA-2). springs
support perennial f low in parts of some tr ibutaries and in the Paria i l ive.;
howeverr many tr ibutaries are ephemeral and f low only in direct response to
prec ip i ta t ion or  snowmel t .  Communi ty  water  suppl ies are main ly  f rom spr ings,
and water is diverted f rom streams for irr igation aiong the val leyi.  Although 

"no
streamflow data have been col lected in this part of thJ peti t ion i .ea, the avdrage
runoff is est imated to be about 4,000 acre-feet per year based on avai lable ."co.l ,
for the Alton area and the Paria River at Lees Ferry.

Al luvial val ley f loors

A reconnaissance investigation identi f ied possible al luvial val ley f loors in the
western part of the peti t ion_ -alea (f ig. I IB4-l) where there is exist ing agricultural
use of  va l ley f loor  lands.  SMCRA requi res that  a l luv ia l  va l ley f loorJbeldent i f ied
{o. purposes of determining i f  mining reclamation can restore the hydrologic
functions of the f loor.

The identi f ied al luvial val ley f loors in the peti t ion area general ly meet the
cr i ter ia  of  geomorphic  considerat ions.  They are a lso e i ther  unde.  f loo i  i r r igat ion
or rneet reconnaissance cri teria for being considered f lood irr igable. Aiother
cri teria for identi fying al luvial valtey f loors is subirr igated u."Jr. These are
l imited in extent^lo the spring areas of the uppermost ui l l"ys, to the upper Kanab
creek Val ley,  to  Sink va l ley,  and to por t ions o i 'D"" .  spr ing wash (Meadow canyon)
( f i g .  I IB4- l ) .

5. Deep Ground Vater

.  The major  ground water  resource in  the pet i t ion area is  the Navajo Sandstone
aquifer, a thick and very extensive geologic ind hydrologic unit .  The most recent
and detai led hydrologic descript ion of the Navajo is the report by Cordova (19g0).

The Navajo crops oyt  in  the pet i t ion area ( f  ig .  I IA_2)  and d ips gent ly
nor thward beneath the over ly ing Carmel  Format ion.  I t  is"a poor ly  cemented {uar tzsandstone and_ has h igh poros i ty  and permeabi l i ty  enhanced'by local  f  ractur ing and
jo int ing.  

.The Navajo consis ts  of  a  th ick upper  member (maximum about  l ,g00Jeet)
separated f  rom a lower member,  the Lamb Point  Tongue,  by t f re  Tenny Canyon
Tongue of the Kayenta Forrnation. The Tenney Cany-on is less permeable and
impedes ver t ica l  rnovement  of  water  in  p laces.  The over ly ing Carmel  Format ion is
re lat ive ly  impermeable and the Navajo,  where saturated,  is-  a  conf ined,  ar tes ian
ground water  systern.  Major  normal ,  nor th-south faul ts  in  the area (Sevier  and
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Paunsaugunt)  in tersect  the Navajo and probably exer t  contro l  over  ground water
movement .  Recharge to the deeper  Navajo is  in  the outcrop area (Goode,  1980)  but
too few data ex is t  to  determine the means or  area of  d ischarge of  th is  water .  The
chemical  qual i ty  of  water  in  the Navajo is  good.  Cordova (1980)  g ives an average
of  270 mglL tota l  d issolved sol ids.  Recoverable water  in  s torage is  est imated by

Cordova (1980)  in  the upper  Kanab Creek basin to  be about  34 and 300 acre- feet  per

acre in the outcrop and buried areas of the Navajo, respectively. The deep ground

water in the Navajo is presently undeveloped in the peti t ion area and has not been
appropriated for use by the State of Utah.

6. Vegetation and Soils

The Al ton leasehold is  character ized by the fo l lowing vegetat ion communi-
t ies:  p inyon- juniper  woodland,  p inyon- juniper /sdge ,  b ig  sagebrush,  p inyon-
juniper/sage-oak, and several tnanmade grassland areas.

Soil  depths in the Alton leasehold range from shallow (r idge tops) to deep
( lower s ideslopes and bot tom).  These soi ls  are formed pr imar i ly  f rom the Tropic

Shale and underlying Dakota Sandstone formations.

Pinyon- iuniper

The pinyon-juniper community is about 50 percent of the Alton leasehold.
The vegetat ion is  dominated by Pinus edul is  (p inyon p ine) .  and JuniPerus
osteosperma (Utafr juniper), with Querc,.rs gEff iEf t i i ' (Gambei oak) and Ep]Iof ium
pa-nia-latah (wil low herb) being subdominate in this community.

The soi ls  of  the p inyon- juniper  communi ty  consis t  pr imar i ly  of  moderate ly
deep (20 to 40 inches)  ext remely gravely  and very channely c lay loams which occur
on steep to rol l ing uplands and below terraces. The slopes range from 5 to 50
percent. Many of the soi ls are developed on shale and slopewash gravel over shale
and are considered well  drained.

Pi nyon- i  uniper /saReb r ush

The second largest vegetative unit (20 percent) in the peti t ion area, is the
pinyon- juniper /sagebrush communi ty .  Major  species were Pinus edul is  (p inyon

pinl),  Juniperus osteospe.rma (utan juniper), Artepisia tr id941q!C (f iS:agebrush),

and Arffi-ar6uscuii(iow sagebrush). This veEeiffin coffiGity is a mosaic of
pinyonjun$Er, ana sage. The pinyon and juniper occurred together in clumps with
very l i t t le  understory,  and sagebrush dominates the in terspaces.

The soi ls  of  the p inyon- juniper /sagebrush communi ty  consis t  pr imar i ly  of
deep (60 plus inches) sandy loams. These well-drained soi ls are on upland sideslopes
ranging from 0 to 29 percent and are developed from sandstone and al luvial
deposi ts .

BiF, sagebrush

Sagebrush communit ies occupy approximately 7 percent of the Alton lease-
hold. The major species are Artemisia tr identata associated with an understory of
Sitanion hystix (bott lebrush squ iT). 

-
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Figure I IB4-1. - -Map of  the Southern Utah pet i t ion area showing
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The soi ls  of  the b ig sagebrush communi ty  consis t  pr imar i ly  of  deep (60 to lZ
plus inches)  sandy and c lay ioams.  These soi is  are on-col luv ia l  deposi is ,  a l luv ia l
val leys, and al luvial fans composed of shale clasts. The soi ls of the sagebrush
commun i ty  a re  we l l  d ra ined .

Pi nyon- i  uniper/s agebrush-oak

The pinyon-juniper/sagebrush-oak have the smallest extent of the four
vegetat ive communi t ies (3 percent) .  Major  species are p inus edul is  (p inyon p ine) ,
]un iperu:  osteosperma (Utaf r  jun iper) ,  Ar temis ia t r iGntata Tbig sagebrush) ,
A r t e m i s i a a r b u s c u l a _ ( I o w s a g e b r u s h ) , u n d a m b e l o a k ) . T h e
ruril-erstory conSGts of annual and perennial lorb;- 

-

Soi ls  of  the p inyon- juniper /sagebrush-oak communi ty  are moderate ly  deep to
deep,  ext remely gravely  loams and cobbly  loams.  These soi ls  normal ly  occupy
terrace tops and gravely knol ls on slopes ranging from 0 to 29 percent. The soi ls
are developed on gravel and sandstone and are well-drained.

Grasslands

Most grassland areas in the Alton leasehold are the results of vegetation type
conversion. Sagebrush and/or pinyon-juniper/sage was converted to grassland
(chaining and rootplowing) for enhancement of l ivestock and wildl i fe habital.

Deer  Spr ings Point  (T.  40 S. ,  R.  4 W.)  was d isk-p lowed (BLM) in  1960 and
subsequently seeded to crested wheatgrass. Sagebrush is reinvading the Deer
Springs area from the east and west. Addit ional mechanical treatments on the
ARropyron cristatum (crested wheatgrass) have been used to prevent f  urther
sagebrush invasion.

Swallow Park (T. 39 S., R. 3 W.) was double-chained (BLM) in 1967. The
vegetation is dominated by Artemisia tr identata and Artemisia arbuscula with
numerous other shrub species occurrhg in lesser amounts.=ThEEmlnant grass for
the site is Agropyron intermedium (intermediate wheatgrass).

The Black Rock (T.41 S. ,  R.  .5  W.)  double-chained (BLM) area was conver ted
in 1971. Most herbaceous vegetation occurs in close proximity to shrub vegetation.
Dominant species are Artemisia tr identata and Artemisia arbuscula. Juniperus
osteosperma occurred onJTre site wffi vaffius otheffiEidTffious spffi

The Al ton (T.  39 5. ,  R.6 w.)  chained (pr ivate)  area was chained or  p lowed in
1970. Sagebrush is reinvading parts of the area. The- dominant vegetation
consisted of Artemisia arDu?cula, Agropyron smithi i  (western wheatgrais), and
Agropyron cri affis-iTilGin.

The majori ty of the soi ls on the chained areas are deep (60 ptus inches) sandy
loams and sandy clay loams. However, the Alton chained area is a deep clayey soi l
that is noticeably sal ine and sodic at a depth of about 30 inches below the surface.
These soi ls are well-drained, and occur on slopes of less than l5 percent.
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7. Erosional Forms in Bryce CanYon

The fo l lowing d iscussion is  excerpted f  rom "Bryce Canyon:  The Story Behind
The Scenery,"  wr i t ten by John Bezy ( t (C Publ icat ions,  1980;  p.  l5-27) .  The fu l l

document  is  avai lab le at  Bryce Canyon Nat ional  Parkr  ot  by wr i t ing KC

Publications, Las Vegas, Nevada.

Bryce Canyon is  f  amous as a masterp iece of  eros ional  scenery.  The

sedimentary layers of  the Wasatch format ions are character ized by a gr idwork of
horizontal bedding planes and vert ical cracks, or joints. Weathering and erosion
proceed rapidly along these natural l ines of weakness, etching out rectangYlu,
areas of  bedrock that  eventual ly  form ar t is t ic  wal ls  and p innacles.  I t  is  bedding
and jo int ing,  then,  that  largely  determines the pat terns,  shapes,  and deta i ls  in to
which the badlands wi l l  develop.

" (T)he most  s ign i f  icant  of  the st ructura l  features of  the Wasatch format ion is
a complex system of  rmaster '  jo in ts .  These f ractures run throughout  the
entire thickness of the formation and are probably the result of the strain
generated by monumenta l  crusta l  movement  in  which twis t ing and deforml-
i ion,  occurr ing in  per iods of  fo ld ing and faul t ing,  caused the re lat ive ly  br i t t le
bedrock to break along vert ical planes.

"(T)he dif ferences in the hardness of the rock layers also determine the
shapes rock wi l l  assume. Because the ind iv idual  beds of  the Wasatch
format ion were deposi ted in  a lake envi ronment  that  f luctuated,  they vary in
th ickness,  chemist ry ,  and in  the s ize of  rock par t ic les.  Some of  the most
massive of these layers consist of f  resh-rvater l imestone and dolomite--
chemical ly  prec ip i ta ted rock r ich in  ca lc ium carbonate.  Other  s t rata are
composed of si l t  and clay part icles weakly cemented by varying amounts of
ca lc ium carbonate.  The more f i rmly a par t icu lar  bed is  cemented,  the
greater is i ts hardness and resistance to erosion. I t  is these alternating beds
of carbonate-r ich and carbonate-poor rocks that give the walls of Bryce
Canyon their characterist ic horizontal grooves and protrusions.

"As gul l ies cut down into the Wasatch, they encounter the dense network of
jo in ts  that  permeates these rocks,  and thei r  courses soon become entrenched
along paths contro l led by these f  ractures.  In  fact ,  most  of  the st reams that
dra in the Park amphi theaters are guided by jo in t  systems for  most  of  the i r
extent .

"Each vert ical feature is topped by a block of the old caprock, .  .  .sheltering
the f ragi le  co lumn beneath i t  f rom the pel t ing ra ins.  The columns become
increasingly separated as rveathering continues to widen the intervening joint
spaces.

" .  .  . (T)hei r  crowning s labs of  caprock wi l l  topple,  exposing the vulnerable
st rata below to the powerfu l l  and pers is tent  impact  of  ra in.  .  .  . (E)ros ion wi l l
obl i terate the dist inct ive prof i les of these features and reduce them to low,
conical hi l ls much l ike those of the Dakota badlands and the Painted Desert
of Arizona.tt
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E. Land Uses and Land Use Plans

Land within the peti t ion area is under Federal (74 percent), State (5 percent),
and pr ivate (Zt  percent)  ownership ( f ig .  I IB8- I ) .  Federa l  land is  under  the
management of either the Bureau of Land Management (gl-NI), the Forest Service,
or  the Nat ional  Park Serv ice.

In the Alton leasehold, approximately 87.7 percent of the land surface is
mult iple use rangeland with l ivestock grazing, wi ldl i fe habitat,  watershed lands,
recreation, and those types of uses associated with rangeland. Dry-farmed wheat
and pasture lands make up about 4.6 percent of the area. About 1.3 percent is
other cropped agriculture land, and about 5.4 percent consists of roads and spaces
for  outbui ld ings and st ructures.

Bureau of Land Management

Lands managed by the BLM in the pet i t ion area,  about  l5 l , l00 acres,  are
used primari ly for l ivestock grazing. BLM is in the process of completing a
Management  Framework Plan (MFP) for  the BLM-adminis tered area inc luded in  the
unsuitabi l i ty peti t ion. A draft summary was released for publ ic review in March
1980. A f inal land use decision, as i t  relates to coal resources, was made by BLM
in September 1980.

As part of the land use planning process, eighteen of the twenty Depart-
mental coal unsuitabi l i ty cr i ter ia were applied to the coal lands inside the Alton-
Kanab and Kaiparowits Known Recoverable Coal Resource Areas (KRCRA's).
Information necessary to apply cri ter ion number 16 (special f lood plains) and
criterion number 19 (al luvial val ley f loors) was not avai lable for analysis. In
addit ion, a mult iple use analysis involving resource values not covered by the
unsuitabi l i ty cr i ter ia was made.

General ly, the f inal decision recommends that coal resources be developed on
a mult iple resource use basis with adequate protection of water qual i ty and
quanti ty, recreational values, archeological resources, wi ldl i fe habitat,  l ivestock
forage, and air qual i ty.

The town of Alton, and Alton cemetery, involving approximately 200 acres of
Federal coal land, have been determined to be unsuitable as sites of coal
development. A 4O-acre public water reserve is located in the southern port ion of
the pet i t ion area (T.40 S. ,  R.  4 W.,  Sal t  Lake Mer id ian,  Kane County)  and is
protected by Executive Order (8. O. I07), dated Apri l  17, 1926. Resource values
recognized in the other unsuitabi l i ty cr i ter ia could be protected by special means.

No wilderness study areas (WSA'a) have been designated by BLM within the
peti t ion area. However, port ions of four BLM wilderness inventory units are within
the area (UT-04- 247 , 255, 266, and 268). The State Director (gl,M) has recom-
mended that some lands should be designated as WSA's. Final decisions wil t  be
announced on Decemb er 12, 1980.

Units 255 and 266 are proposed to be dropped from further wilderness
consideration. Neither inventory unit  extends into a Known Recoverable Coal
Resource Area (KRCRA) or has substantial potential for coal development. Some
7,864 acres of Unit 247 which l ie within the peti t ion area are being recommended

I I . I I



as wilderness study areas. However, this area (southeast port ion of T. 38 S., R. 3
W.) is not within a def ined KRCRA and has l i t t le or no potential f  or coal
development. Unit 268 contains 7 1864 acres in the peti t ion area that are being
proposed as a WSA (T. 36 5., R. 2 W.). Approximately 41369 acres of this unit  are
wi th in the Kaiparowi ts  KRCRA ( f igs.  I IB8- l  and IA- l ) .

Bryce Canyon National Park - National Park Service

On-June 9, 1923 (Proclamation 1664i 43 Stat. l9l4), Bryce Canyon was
withdrawn f rom Powell  N at ional Forest and set aside as a national monument
because of i ts "unusual scenic beauty, scienti f ic interest and importance (President
Harding)." One year later, the area was "dedicated and set apart as a publ ic park
for the benefi t  and enjoyment of the people, under the name of 'Utah National
Parkr (Rct to establ ish Utah National Park, June 7, 1924)." This Act states that the
area ". .  .known as Bryce Canyon, ( is) of unusual scenic beauty, scienti f ic interest,
and importancex * *.rr The name was changed to Bryce Canyon National Park on
February 25, 1928. Bryce Canyon National Park is managed and maintained by the
National Park Service.

Bryce Canyon National Park makes up approximately 341715 acres of the
peti t ion area. Section 522(e) of SMCRA expressly prohibits coal mining activi t ies
within National Parks; thus Bryce Canyon National Park is designated unsuitable
for coal mining by the Act. Bryce Canyon possesses f 'outstanding geological
formations" and "examples of the scenic grandeur of our natural heri tage," and l ike
al l  national parks presents "a true, accurate, essential ly unspoiled natural
example,fr and is "so outstandingly superior in qual i ty and beauty as to make
imperative ( i ts) preservation by the Federal Government for the enjoyment,
education, and inspirat ion of al l  people" (Critera for Parklands, [J.S. National Park
Service, I97l).  The area, known as "Color Countryrr,  contains the Pink, Gray,
White, Vermil l ion and Chocolate Cli f fs, as well  as the various shades of green of
pine, sage, juniper, Gambel oak, and aspen. Many of the Park's visi tors are drawn
to the area by the remarkable scenery and the opportunit ies to learn about the
cultural heri tage and natural history. Visitat ion to Bryce Canyon National Park
varies considerably, as shown by the annual visi tor counts for the last four years.
There  were  6251597  v is i to rs  in  1976 ;511 ,508  in  1977 ;679 ,260  tn  1978 ;  and  588 ,095
rn 1979. However, the longer-term f igures show a definite upward trend, with a 52
percent  increase in  v is i ta t ion between 1959 and L979 (U.S.  Nat ional  Park Serv ice,
l  gg0) .

Forest Service

The [J.S. Forest Service manages an estimated 57 1200 acres of the peti t ion
area as Dixie National Forest. Land uses in the Forest include recreation, grazing,
t i rnber ing,  and wi ld l i fe  habi ta t .

Section 522(e)Q) of SMCRA prohibits surface mining within the peti t ion area
on Nat ional  Forest  lands which have s igni f icant  forest  cover .  More than 50,000
acres of the Dixie National Forest land within the peti t ion area are considered to
have signif icant forest cover and are legal ly unavailable for surface mining at this
t irne. Those areas that are not considered to have signif icant forest cover and
might legal ly be avai lable for surface mining are located where there is no known
surface-mineable coal.
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The signif icant forest cover prohibit ion does not apply to surface operations
incident to underground coal mining. A l imited amount of coal that might feasibly
be mined by underground methods underl ies the Dixie National Forest port ion of
the peti t ion area.

The management objectives, direct ion, and decisions contained in the
Markagunt Plateau Land Use Plan and the Paunsaugunt-Sevier Planning Guide for
the peti t ion area constrain mining activi t ies in several ways. Land use planning in
this area as i t  is related to mineral development can best be summarized as the
management of explorat ion and development of mineral and energy resources to
minimize adverse effects on environmental and scenic values. Environmental and
scenic values are an intregal part of the Dixie National Forest port ion of the
peti t ion area and include: views from major travel routes, l ivestock grazingr high
visual resource values, commercial t imbering areas, wi ldl i fe habitat,  and signi-
f icant f ishery and aquatic resources.

State lands

The State of Utah administers approximately 161300 acres of surface and
8,000 acres of sub-surface mineral r ights in the peti t ion area; 121840 acres of this
resource is presently under lease. The primary uses of this land include agricul-
ture, recreation, and inst i tut ional. The economic development of coal resources on
State lands is dependent upon the creation of logical mining units involving
intermingled Federal lands. The State is therefore concerned that prohibit ion of
coal mining on Federal lands in the peti t ion area would substantial ly reduce the
value of the coal resources on State lands.

The Governorrs Executive Committee for Economic and Physical
Development adopted a pol icy on coal leasing for the State of Utah on September
19, 1978 (Coal Leasing Policy Task Force, 1978). In summdryr the pol icy may be
stated as one of encouraging a dispersed pattern of coal leasing and development in
the State to prevent any one area from being sacri f iced to energy development
(Coal Leasing Policy Task Force, 1978). In the southern Utah area, the State
supports the development of coal resources where environmental ly feasible; such
development is necessary to rel ieve the coal resource area of central Utah which
presently is bearing the brunt of mining activi ty in the State.

Private lands

About 58,500 acres of private land surface in the petit ion area is used for
domestic purposes, l ivestock grazing, and farming. The principal lands of each
petit ioner are located in Johnson Canyon or at its mouth.

The Kane County portion of the petit ion area which includes the Alton
coalfield has been classified as open space under the master plan for the County,
and zoned as multiple use and agricultural by the County. Surface and underground
mining is allowed on those areas zoned multiple use. The areas that are zoned
agricultural permit underground mining and conditionally allow surface mining
(Kane County Commissioners,  1980).

Garfield County, which takes in the northern portions of the petit ion area,
has no zoning ordinance. The official posit ion of the Garfield County Commission
as of 1980 is a conditional support of coal development based on water use. The
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le t ter  f rom the County Commissioners to  the Bureau of  Land Management  is  on
f i le  wi th  the Of f ice of  Sur face Min ing.

Ag,r iculture

The most long-standing agricultural use in the area is l ivestock grazing.
Some lands are irr igated. In 1863, Levi Savage brought a small  band of sheep to
Kanab, and he reported in his journal that grass was knee high al l  over the town and
t l - re surrounding h i l ls .  By 1870,  there were many f locks and herds,  and in  L9l3
l ivestock numbers in  Kane County had reached the fo l lowing levels :  I10,000 sheep,
15,000 cat t le ,  10,000 goats,  21300 horses.  In  IgT4l ivestock numbers had decl ined
to the fol lowing levels: 51583 sheep, 8,125 catt l€, 0 goats, 199 horses (Utafr State
Department of Agriculture, 1974). General ly, the decl ine in l ivestock numbers is
attr ibuted to overgrazing and to some extent to a cl imatic shif t  towards aridity.

Cultural resources

Two cultural resources surveys have been performed in the peti t ion area.
These surveys do not include al l  the areas of proposed land disturbance, and
addit ional surveys wil l  be necessary. A Bureau of Land Management-sponsored
survey (Hauck, 1977-7$ located 2L archeological si tes, and a survey by I lalbirt
(19S0) located 107 s i tes.  These known s i tes represent  Archaic ,  Fremont /Anasazi ,
Paiute, Mormon, and Navajo cultures. The majori ty of the sites consist of stone
tools, f lakes, and ceramic sherds; however, there is also evidence of structural
remains, abandoned bui ldings, and other features (Halbirt ,  I980).

No f inal report has been submitted documenting the signif icance and National
ReFister el igibi l i ty of the 107 sites located by the Museum of Northern RrTzona.
Unti l  documentation is submitted, i t  must be assumed that al l  si tes may be el igible
for nomination to the Natiglg! ReRister under the cri terion that they ". .  .have
yielded, or may be l ikely toJie@Tntormation important in prehistory. .  ."  Oe
CFR, Par t  60.5) .  Fur thermore,  i t  is  assumed that  addi t ional  s i tes wi l l  be located,
and they wil l  also be potential ly el igible under the same cri terion. There also may
be signif icant si tes located outside the area of direct impact.

9. Vildlife

The rnost common wildl i fe species in the peti t ion arears pinyon-juniper
woodlands and sagebrush-grasslands are Odocoileus hemionus (mule deer),
S y l v i l a g u s s p p . ( c o i t o n t a i l - r a b b i t ) , z e n a i d u r n i n g d o v e ) ,
GxilFaphuTi-bscurus (blue grouse), Meleagris Fallopavo
@ @ Iegqelq-15anA:Teiled- piseJn). @
( beave r )a re i n t r r eJ f f i [ o f f i no t t hepe t i t i ona }eanea r t l - r eV i r8 ] ; _RTVer .
Anti locapra americana (pronghorn antelope) and Cendrocercus urophasianus (sage
grous€TnF-ab-it-IFe northwestern corner of the peffin area. Tlle;boveTTo.ml-
tion was collected by the {J.S. Fish and Wildlife Service (FWS) and the Utah
Division of Wildlife Resources (OWn) to serve as the basis for the collection of
maps tit led "Ranking of Wildlife on Federal Coal Lands, Utah'r (U.S. Fish and
Wildlife Service, 1978).

Other large mammals include Canis lufans (coyote), Lynx rufous (bobcat),
(black-tailed jacErab5imidea taxuJ-(6-5d[er), Ere*rizonLepus calif ornicus
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dorsatum (porcupine) ,  and Mephi t is  mephi t is  (skunk) .  Smal l  mammals inc lude a
var ie ty  9f  bats,  squi r re ls ,  ch ipmunks,  wood rats ,  mice,  kangaroo rats ,  shrews,  and
gophers (U.S.  Geologica l  Survey,  1979a) .

The southern and nor thernmost  par ts  of  the pet i t ion area have been exten-
s ive ly  (but  not  to ta l ly)  surveyed and ranked by the FWS and DWR accord ing to a
scheme of  wi ld l i fe  va lues.  The wi ld l i fe  va lues,  in  descending order  or  importance,
are designated:  cr i t ica l ,  h igh-pr ior i ty ,  substant ia l ,  and l imi ted (U.S.  F ish and
Wi ld l i fe  Serv ice,  1978) .

The southern por t ion of  the pet i t ion area is  character ized by h igh-pr ior i ty
wi ld l i fe  va lues,  p lus 28 sect ions ranked cr i t ica l .  Those sect ions ranked in  the
nor thernmost  por t ion are most ly  of  substant ia l  or  l imi ted value.  Those sect ions
ranked cr i t ica l  ( in  the Dix ie Nat ional  Forest )  and h igh pr ior i ty- -a l l  in  the southern
por t ion--were examined in  greater  deta i l .  In  a l l  cases rvhere a sect ion was ranked
cr i t ica l ,  i t  was because a l l  four  of  the fo l lowing h igh-pr ior i ty  habi ta t  factors
exis ted in  a s ingle sect ion.  I f  fewer than four  factors were in  a sect ion,  i t  was
designated h igh pr ior i ty .

.  B ig game (mule deer) :  severe winter  range--80 acres or  more;  normal  winter
range--  150 acres or  more.

.  Cougar:  popular  hunt ing area.

Turkey:  essent ia l  habi ta t - -40 acres or  more.

Band-ta i led p igeon:  essent ia l  habi ta t - -80 acres or  more in  potent ia l  in t roduc-
t ion areas.

A f i f th  factor  (bald eagles s ighted in  winter  season)  occurred only  in  the
ex t reme nor thwes t  co rner  (T .  39  S . ,  R .5  W. ,  sec .  9 ,  17 ,  and  18)  o f  the  sou thern
por t ion near  the Vi rg in River .  I t  should be emphasized that  th is  FWS/DWR
evaluat ion of  wi ld l i fe  habi ta t  va lues covers three-quar ters of  the pet i t ion area
south of  Bryce Canyon Nat ional  Park.  However,  very l i t t le  of  the areas east  or
west  of  the Park is  covered,  except  for  36 sect ions adjacent  to  the nor theast
corner  of  the Park,  which were prev iously  descr ibed as having substant ia l  or
l imi ted wi ld l i fe  habi ta t  va lue.  Accord ingly ,  i t  is  impossib le for  the FWS to make
recommendat ions regard ing wi ld l i fe  on por t ions of  the pet i t ion area not  covered by
the above-referenced survey (C.  Johnson,  ora l  communicat ion,  October  15,  1980) .

The southern Utah f ina l  envi ronmenta l  impact  s tatement  (U.S.  Geologica l
Survey,  1979a)  descr ibes the ent i re  pet i t ion area.  The area l ies pr inc ipal ly  wl th in
State deer  herd uni t  50A.  This  uni t  has 255,000 acres of  summer range and 4391600
acres of winter range (tJ.S. Geological Survey, 1979a), During severe winters,
winter range is reduced to 2991000 acres (Hutt and others, l96j),  The boundary
between deer  summer and winter  range approx imate ly  fo l lows the southern border
of  the Al ton mine lease.  Migrat ion f rom summer to winter  range is  south through
the Al ton mine lease.  Huf f  and others OleS;  f ig .  IA- l )  have ident i f ied major
migrat ion routgs a long Kanab Creek,  Skutumpah Creek,  and Meadow Canyon.
Howeverr  Nish (ora l  communicat ion,  August  15,  l9S0)  s tated that  a l though there is
a tendency for  deer  to  move f rom summer to winter  range a long cree[  bot toms,
and th is  is  a major  movement  area,  i t  does not  conta in any mass migrat ion
corridors. The 197 6-77 populat ion structure rnean in unit  50A is 25 percent bucks,
74 percent does, and an annual production of 73 fawns per 100 does (nWR, 1977).
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Mountain lions and bobcats use the rocky ledges and outcrops for dens. No
data are available on populations of these animals, but harvest inf ormation
indicates a stable or increasing mountain lion population; 23 mountain lions were
kil led in the area during 197l-77 (U.S. Geological Survey, 1979a). Bobcat
populations have decreased, but they are currently protected by State law, and
populations may become more stable. In addition, workers carrying out f ield
surveys for the preparation of this document noted numerous signs of black bear
(Eggfglg! americanus) along Bame trails in the Petition area.

Wild turkeys, introduced several years ago, are found in small but unknown
numbers. They are associated with the Mountain Brush vegetation type' where
Gambel oak is predorninant and mature ponderosa pine is available for roost trees.

A small population (about 50) of sage grouse occupy the area (U.S. Bureau of
Land Management,IgT5). The range of one flock in the vicinity of Alton extends
into the lease south of town. Another flock has been observed at the head of
Skutumpah Creek. Strutt ing grounds, nesting sites, and wintering areas for these
f locks have not been located (U.S. Geological Survey, 1979).

The only federally-l isted endangered species, protected under the Endangered
Species Act of 1973, 16 U.S.C. Section 136I (1976), resident year-long in the
petit ion area, is Cyonomys parvidens (Utafr prairie dog), which inhabits a narrow
belt of land in the- noitFwesiernmost corner of the petition area located off of the
Alton leasehold (T. 36 S.1 R. 3 W., sec. 3). Haliagqtqq leucocephaluq (bald eagle), a
Federa l ly l is tedendangeredspec ies ,a lsoprotec ted-5yf f ig leProtect ion
Act, l6 U.S.C. Section 668 (1976), may be a winter resident in the ponderosa pine
in the southern portion of the petit ion area near the Virgin River. Aquila
chrysaetos (golden eagle), protected by the Bald Eagle Protection Act, inhabits
cliffs which are 2 to 3 miles north of. the Alton leasehold and in the petit ion area.
Certain migratory bird species, protected by the Migratory Bird Treaty Act, l5
U.S.C. Section 703 (J970, namely Accipiter cooperii (Cooper's hawk), Accipiter
striatus (sharp-shinned hawk), Acc]Flter gentlfis (goshawk), and SpFirapiCus
tl-rvioi?Gus (wittiamson's sapsuckeT)-TilFE5li ftrested Jreas in the petili6ii-aG.
A-]so louna within the petition area are Falco mexicanus (prairie falcon), I"lto
sparverius (sparrow hawk), B_uteo jamaicerffiTedGllecl-hav,'k), golumba fas&ta
GanA-taiGd 

'pigeon), 
AeronEuTef AxatatiT-Iwhite-throated switt[SFa rnexicana

(western btueiird),' anAlffity;-@ flammeolus (flammulat&J*lll$
occidentalis (spotted owl), Speotyto cunffila (burrowing owl), and Bubo
tlrglnianus (great horned owl)-Jora]- com municalion, Richard Dotson, Southern
Utah State College).

The East Fork Virgin River, passing through the westernmost corner of the
petit ion area near the town of Alton, is considered to have l imited fishery values.
However, it contains Salmo gairdneri (rainbow trout) and Salmo trutta (brown
trout), Rhinichthys @sfiffid-aace), Catostomus latipinnis (iJffielmouth
sucke;), (cita suckers), 5n?i-is cl,affiFortfish waters.
Nevertheless, it f lows into the Virgin River which is of crit ical value to the
PlaRopterus arRentissimus (woundfin minnow), a federally-l isted endangered species
(Wydoski and Berry, I97I). Also present in the Virgin River is the Gila robusta
(Virgin River roundtail chub) which is being considered for inclusion inJhffiieral
endangered l ist and may be more threatened than the woundfin (Cross, 197 5). Also
present is the Lepidomeda moll ispinis (Virgin River spinedace) which is considered
a declining species by the Utah Division of Wildlife Resources.
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10. Recreational Use

The petition area, excluding Bryce Canybn National Park, is used for
dispersed recreation, primarily sightseeing, hiking, carnping, off-road vehicle use'
hunting, f ishing, and solitude.

By contrast, Bryce Canyon N ational Park receives an average of 620 1040
visitors per year, primarily from May through September, within a fairly concen-
trated land use. jone. Recreational use within the Park consists primarily of
sightseeing, hiking, backpacking, camping, horseback riding, and those individuals
seEking solitude. During the winter, outdoor enthusiasts turn to cross-country
skiing and snowmobiles for recreation.

Mining and related activities would be evident frorn observation points on the
southern rim of the Paunsaugunt Plateau. These points are on lands administered
by the [J.S. Forest Service and the National Park Service.

Yovimpa Point provides the only southern-f acing view f rom Bryce Canyon
National park over a portion of the Alton coalfields' eastern section, and it
receives an average of t lOrOOO visits per year. Several other viewpoints within the
park have high annual visitation and, while they do not directly overlook portions
of the coalfield, may be impacted by coal-related activit ies.

There are no developed viewpoints on the Paunsaugunt Plateau in Dixie
National Forestl however, people can find their way to high points along the
southern or amphitheater rim of the Plateau by hiking or by using unimproved
access roads. The U.S. Forest Service has no current plans to develop the
overlooks in this area (Powell Point and Mil l Creek/Powell Point).

I l. Background Sound Levels at Bryce Canyon National Park

Background sound levels at Bryce Canyon National Park have been measured
by EPA-guiaeA personnel (EPA, 1980). EPA concludes that the background_sound
levels are comparable to those in a high-quality sound studio and that the Park is

the quietest place yet measured in EPA's Region VIII .  Because of these low levels,

manmade sources of sound frorn outside the Park would have a greater impact than
noise in other areas where background sound levels are not so low.

Meteorological condit ions in the vicinity of Bryce Canyon National Park are

favorable for lohg-range sound propagation from the Alton leasehold toward the
Park. Weather data in the peti t ion area indicate that 7 5 percent of the t ime the
wind speed is less than l0 miles per hour. A 10 rnph wind would have negligible
masking effect on surface mine noise. Therefore, 75 percent of the t ime, wind
would not rnask mining noise. Winds normally pick up in the early rnorning and

would increase the impact of rnining noise on the Park.

Sound levels were measured at three types of locations within the Park: near

high use areas, such as Bryce Point and Yovimpa Point; along trai ls; and near
cainpsites. Most of the sites near high use areas were chosen as to be in close
proximity to, but shielded from, sounds produced from human activi ty. The
speci f  ic  s i tes are ident i f ied in  tab le I IBI  l -1 .
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At night, equivalent sound levels of 25 dBA (decibels, A-weighted) are
common throughout the Park, and instantaneous levels are frequently below 20
dBA. (Equivalent sound levels are also termed average background sound levels.)
The equivalent level gives more weight to loud rather than soft sounds. Because of
the weighting of loud sounds, use of the equivalent level tends to overestimate the
masking of man-made noise.

During the duy, equivalent sound levels of 20 to 35 dBA are common along
tra i ls  in  the Park,  whi le  instantaneous levels  are f requent ly  below 20 dBA. The
Park is normally so quiet during the day along the trai ls that the variat ion in
equivalent levels is primari ly due to footfal ls along the trai l .  The investigation
showed that sounds generated in high use areas did not general ly affect the sound
level tneasurements along most of the trai ls in the Park.

Near high use areas during the day equivalent sound levels of 30 to 40 dBA
are common. lnstantaneous sound levels commonly are below 30 dBA. Even in the
high use areas the sound levels are below the national day-night equivalent level of
50 to 60 dBA irr residential areas. At a short distance from the high use areas
sound levels are comparable to those rneasured along the trai ls. At the present
t ime, i t  is relat ively easy for the Park visi tor to entirely escaPe the noises from
high use areas within the Park.

In sorne cases the rninimum sound levels recorded at the Park are art i f ic ial ly
high because the extremely low background levels are below the level of detection
of the instrumentl therefore, at these extrernely low levels, instrunrent noise was
measured rather than actual background sound level. True background levels
cannot be determined because of instrurnent l imitat ions. These instruments are
not as sensit ive as the human ear.

The most signif icant of rnanmade noises are: surface vehicular traff ic within
the Park, aircraft,  and human voices. At the entrance to Bryce Point parking lot
indigenous levels of 20 to 30 dBA prevai l  50 percent of the t ime. I f  a Park visi tor
were incl ined to spend much of his or her t ime at or near a parking lot the sound
levels  are s t i l l  ext rernely  low much of  the t ime.

Exist ing manmade noise sources at the Park with the exception of aircraft
are confined to specif ic and relat ively small  geographical areas. In contrast, the
projected impacts of surface coal rnining noise would pervade the entire Park.
Presently, when visi tors f ind noise sources annoying, they may easi ly f ind port ions
of the Park which are devoid of manmade sounds except aircraft.  Although noise
pollut ion from aircraft occurs throughout the Park, the effect on indigenous
equivalent sound levels is not great. During one 40-minute period of recorded
measurement near Yovimpa Point f ive aircraft f lew over. Maximum instantaneous
sound levels were in the range of )5 to 45 dBA 5ut indigenous sound levels were
below 3l dBA for 50 percent of the measurernent periods.

Ducting phenomena are common within the peti t ion area and would tend to
funnel or ampli f  y mining noise towards the Park. These are refract ion phenornena
caused by wind speed in the direct ion of the Park, alt i tude changes, and
ternperature inversions. The effects of the ducting phenomena are quanti f ied in
chapter I I I .

In summdryr because Bryce Canyon National Park is such an extrernely quiet
place, a given level of noise intrusion result ing from extraneous sources would have
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Table I IBI  l -1 . - -Locat ion of  sound- level  measurement  s i tes

Site Locat ion

l .  Sunset  campground

2. Bryce Point

3. Bryce Point

4.  Bryce Point

5.  Bryce Point

6. Bryce Point

Rainbow Point

Rainbow Point

9. Yovimpa Point

10. Yovimpa Pass

7 .

This site was on top of the r idge behind the
amphi theater ,  about  200 feet  f rom the back row
of seats.

This site was near the parking lot,  next to the small
s ign at  the entrance to the lo t .  The same s i te
number is also used for the location of a site
that  was midway nor th-south in  the bus lane,
about 3 feet from the low stone rai l .

This site was about 320 yards down along the trai l  that
s tar ts  at  Bryce Point  (Bryce Point  Tra i l ) .

This site was 100 feet beyond the arch on Bryce Point
Tra i l ,  which makes i t  about  twice as far  a long
the t ra i l  as s i te  number 3.

This site was 100 yards west of the Bryce Point
parking lot and 100 yards north of the east-west
roadway to the parking lot.

This site was 150 yards south of the approach road,
shie lded by a natura l  berm.

This site was 20 yards north at the comfort stat ion.

This site was 100 feet north of the water tower, which
was 50 feet southeast of the comfort stat ion.

This site was 30 yards north of the weather stat ion.
The same site number is also used f or the
location of the site that was 50 yards north of
the weather stat ion.

This site was 200 feet north of the Information sign.

8 .
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a much greater adverse impact than those satne levels would have in a less quiet
envi ronment .  Meteoro logica l  condi t ions in  the pet i t ion area favor  sound propaga-
t ion f rom the Al ton leasehold toward the Park.

12. Economic Infrastructure

Most local economic impacts would be concentrated in Kane and Garf ield
Count ies.  F igure I IB l2- l  shows the re lat ionship of  ex is t ing communi t ies to  the
pet i t ion area.  Min ing in  the Al ton coal f ie ld  would pr imar i ly  af fect  communi t ies
along or near the Highway 59 corr idor: Kanab, the Long Valley communit ies ( iUt.

Carmel ,  Glendale,  and Orderv i l le) ,  A l ton,  Hatch,  and Pangui tch.  Other  min ing
activi ty in the peti t ion area would also affect the communit ies in Bryce Valley
(Tropic ,  Henr iev i l le ,  and Cannonvi l le)  and Escalante.  Some indi rect  e f  fects ,  due to
purchases of goods and services by new Kane and Garf ield County residents, would
be felt  in Cedar City and St. George, two regional service centers located west of
the two Counties; however, these effects are not considered large enough to
warrant detai led analysis. The fol lowing discussion summarizes a more detai led
report prepared for OSM (nUS Corporation and Denver Research Inst i tute,
N US/DRI,  Septernber  1980) .

Economic inf rastructure impacts are sensit ive to basel ine condit ions;
however, the level of future economic activi ty outside the peti t ion area is not
well-defined at this t ime. For this reason, two basel ine scenarios are used as the
basis for analysis. The low baseline scenaric assumes moderate growth rates; i t  is
based on expectat ions of continuous growth in exist ing activi t ies (e.g., tourism) nut
no signif icant coal development. The high basel ine includes those activi t ies in the
low baseline plus the highest scenarios of coal act ivi ty projected for those port ions
of the north and south Kaiparowits coalf ields outside the peti t ion area (Five

County Associat ion of Governmcjnts, May 1980).

Popula! ion

Populat ion project ions under the two basel ine scenarios are shown in table
IIBI2-1. Other related project ions--e.9., households and school enrol lment--show
similar patterns of increase; however, school enrol lment in Garf ield County has
actual ly experienced recent decreases. Growth rates are substantial for most
cotnmunit ies under the high basel ine scenariol however, Alton and the three Long
Valley communit ies are projected to have the same moderate growth under either
basel ine. Most of the populat ion increase in Kane County under the high basel ine is
assumed to occur in a new town that would serve the south Kaiparowits coalf ield.

Garf ield County reached i ts peak census count of.5,253 in 1940 and showed a
continuing decl ine in popr.r lat ion through 1970, but has experienced some growth
during the 1970's. Kane County had about half  as much populat ion as Garf ield
County in 1940 and has since ref lected alternating decades of populat ion decl ine
and growth with substantial growth real ized during the 1970's. Much of the
populat ion growth in recent years (probably most of the growth in Garf ield County)
is attr ibuted to ret ired persons moving into the area. The growth trends appeared
to reverse in 1979. The State estimated that Garf ield County populat ion remained
unchanged in 1979, while Kane County populat ion decl ined 2.5 percent
(Br inkerhof f ,  March 1980) .
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Econom ic base

Tourist trade and government are the largest economic sectors in Kane
County,  account ing for  over  hal f  o f  the ernployment  in  the County.  A large
sawmil l  in Fredonia, Arizona, is also a rnajor source of ernployment for Kanab
residents. The County economy is highly seasonal with the tourist trade l imited to
the Apr i l -september per iod and pr imar i ly  concentrated in  the three summer
rnonths.  A cursory rev iew of  sa les tax receipts  ind icated that  about  40 percent  of

retai l  trade is attr ibuted to tourism.

Government has been the largest economic sector (26.4 percent of employ-
ment)  in  Garf ie ld  County;  Federa l  government  prov ides c lose to one- th i rd of  the
total governrnent ernployment. The service sector and manufacturing (sawmil ls)

together  prov ide 3 l  percent  of  ernployment .  Tour is t  t rade prov ides a mojor  source
of income and sales tax receipts in Panguitch and Hatch. The communit ies east of
Bryce Canyon Nat ional  Park exper ience a much lower level  o f  tour is t  t ra f f ic ;
however, the Park and trade establ ishments to the west provide a major source of
ernployment .  Unemployment  s tat is t ics for  Garf ie ld  County ref lect  a  seasonal
inf luence similar to that in Kane County but at a consistently high unemployment
rate, which is among the highest in the State.

The seasonal nature of ernployment is ref lected in employment stat ist ics
each year  wi th summer ernployment  levels  approx imate ly  50 percent  h igher  than
employment in winter months. In 1979, Kane and Garf ield Counties had average
unernployment  rates of  5 .3 and 8.3 percent ,  respect ive ly ,  but  in  the winter  the
rates peaked at  10.3 and 17.9 percent ,  respect ive ly .  Review of  s tat is t ics for  the
past 5 years indicates that unernployment rates were even higher in previous years
(7.-5 and I4.4 percent annual averages in 1975), but the labor force in each County
has increased s lowly (Utan Department  of  Ernployment  Secur i ty ,  1980) .  The large
dependence of local economics on tourist trade (retai l  trade and National Park
ernployment) and sawrni l ls not only causes the seasonal inf luence each year, but has
resulted in substantial adverse effects from national economic condit ions during
L979-80, i .e.,  frorn reductions in travel and demand for bui lding rnaterials. For
example, sawmil l  employinent experienced cutbacks and reduced workweeks, and
Kanab experienced no increase in sales tax receipts in 1979 af ter doubling in the
preceding 5 years.

Ranching has been a signif icant economic sector in both Kane and Garf ield
Counties, but i ts contr ibution to the economy has shown a continuing gradual
decl ine (U.S.  Department  of  Commerce,  Bureau of  Economic Analys is ,  Apr i l  1980a-
d;  Alvey,  June 1980,  and local  i l r terv iews,  June 1980,  in  sect ion E of  chapter  V) .
Most of the ranching employrnent is attr ibuted to the ranchers and their famil ies,
and rnany ranchers supplement their income from other sources (U.S. Department
of  the Inter ior ,  Bureau of  Land Management ,  Apr i l  1980) .

Tables I IBI2-2 and I I IBI2-3 present  ernployment  and earn ings pro ject ions by
sector for the low basel ine scenario. The Kane County project ions ref lect no
signif icant changes in the contr ibution of dif ferent sectors except for the gradual
decl ine in agriculture and no contr ibution from mining. In Garf ield County, a
substant ia l  contr ibut ion f rom min ing is  pro jected for  the uranium mine and mi l l
cornplex being developed by Plateau Resources outside the peti t ion area. This
development is being accommodated in the new town of Ticaboo and wil l  have
minimal  ef f  ect  on ex is t ing communi t ies in  the County.
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Table l lBlz-2.--Low baseline employment proiect ions by economic sector

(Source of  pro ject ions:  est imated by NUS Corporat ion based on the fo l lowing:  a)
year ly  ernployment /populat ion rat ios in  accordance wi th local  pro ject ions;  b)
agr icu l tura l  employment  assumed to cont inue I -percent  annual  decl ine
ref lected in  1973-78;  c)  min ing ernployment  est imated f rom avai lab le
informat ion;  d)  non- farm propr ie tors d is t r ibuted propor t ional ly  to  a l l  pr ivate,
non- f  arm wage and salary sectors l  and,  e)  remain ing d is t r ibut ion in
accordance wi th 1978 rat ios af ter  adjustment  for  non-basic  mul t ip l ier  on
mining employment)

Kane County

Agriculture-
Farm proprietors
Farm W&S employees
A g r i .  S e r v . ,  f o r . ,  e t c .

Non-farm
Non-farm proprietors

Non-farm W&S employees
Mining
Construction
l4anufacturing
I  1 9 1  d U

Trade

F , I , &  R E

Services

Government

TOTAL

Garfield County

Agriculture
Farm propri.etors

Farm W&S employees

Non-farm

Non-farm proprretors

Non-farrn w&S employees
Mining

Constructi-on

Nlanufacturing

T r C r & U

Trade
F , r , &  i l E

Servi-ces

Government

TOTAI.

I/so,rr"" of

Lt',t!/ lego
N o .  t  N o .

U . 6  8 . 2
2 A  2 . 0

z  v . L

2 0 4  1 4 . 5

1985
N o .

1 3 6

- - inc luded ! , t i th  p r lva te ,  non- fa rm w&S

employees--

1 9 9 0  1 9 9 5  2 0 0 0
N o .  N o .  N o .

1 4 3

1 5  l . l  0
2 0  L . 4  2 6
6 6  4 . 7  8 5

r 0 r  7 . 2  l 3 t
328  23 .3  425

3 7  2 . 6  4 8
1 6 1  1 r . 4  2 0 9
3 3 1  2 3 . 5  3 3 3

1 , 4 0 9  1 0 0 . 0  1 , 4 0 0

220
L 9 7  1 0 . 9

2 8  1 . 5

0 0 0
4 3  1 9  5 8

141 L62 L92
2L5 249 294
700  807  954

7 9  9 1  1 0 8
344 395 469
5 4 9  6 3 3  7  4 8

2  , 2 O O  2 . 5 1 0  2 , 9 4 O

199  189  180

n

J >

I 1 5

L t >

5 6 9

6 4

2 8 0

446

r , 8 2 0

209

r41 7 . 8 -- inc luded wi th Pr ivate,  non-farm 'v ' i&S

employees--

7 0 0  7 0 0  7 0 0  7 0 0
56  60  62  65

332  369  390  423
140  150  156  r54
321  346  360  383

40  43  44  47
559 601 625 662
733  792  824  876

3 , 0 9 O  3  , 2 6 0  3  , 3 5 O  3 , 5 0 0

Sureau of  Economic Analysis,

I I J  O .  I  J ) U

2 7  1 . 5  4 3
2 6 3  1 4 . 5  3 0 9
( D )  ( D )  1 0 8
1 7 8  9 . 8  2 5 8
( D )  ( D )  3 0
296  16 .4  44 t
447  26 .4  59 t

r , 8 0 9  1 0 0 . 0  2 , 3 5 0

1978 data:  U.S.  Department of  Commerce,
Apr i l ,  1980 .

Legend: T,C8U--Transportat ion,  cort rounicat ion & ut i l i t ies;  F, I&RE--Finance,  insurance
& real  estate;  W&s--wage e salary.
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Table l lBI2-3,--Low baseline earnings proiect ions by economic sector

(Source of  pro ject ions:  est imated by NUS Corporat ion by:  a)  ca lcu lat ing
average earnings per employee in 1978 in each 

^sector 
usinf i  data below and i i l

the preceding table;  b)  mul t ip ly ing by the pro jected number of  employees
from the preceding table; c) including an assumed 2-percent annual increase
in real earnings)

Kane County

Agr icu l tu re

Mining

Construction

l4anufacturJ-ng

T , C r & U

Trade

F , I ,  &  R E

Serv ices

Government

I V T r u

Ga-rfield Countv

Agriculture

Mining

Construction

Manufacturing

6  F  . f l
I  1 \ -  I  C U

l rade

F , I , &  R E

Services

Government

TOTAI,

1 9 7 8

5 0 2  ( 4 . 9 r )

1 6 5  ( 1 . 6 r )

6 9 2  ( 6 .  E r )

4 L 7  ( 4 . r r )

I , 1 0 5  ( 1 0 . 9 r )

2  , 4 2 4  ( 2 3  . 8 r  )

3 0 7  ( 3 . 0 r )

1 , 5 8 5  ( 1 5 . 6 r )

2 , 9 6 6  ( 2 9 . 2 l ^ )

I 0 , 1 7 1  ( 1 0 0 . 0 r )

1 , 3 9 8  ( 9 . 0 r )

2 , 2 L 3  ( I 4 . 2 * ^ )

1 0 2  ( 4 . 5 r )

2 , 5 L 6  ( 1 6 . 2 r )

( D )  ( D )

1 , 3 6 8  ( 8 . 8 r )

( D )  ( D )

L , 9 L 2  ( 1 2 . 3 r )

4 , L 9 6  ( 2 7 . 0 1 )

1 5 , 5 4 1  ( 1 0 0 .  0 a )

1 9 8 0  1 9 8 5

5 t l  5 3 7

0 0

7 2 0  1 , 0 7 0

434 648

l ,  1 5 9  L , 7 O g

2 , 5 3 9  3 , 7 5 5

3 1 9  4 7 0

1 , 6 6 5  2 , 4 6 5

3 , 1 0 3  4  t 3 9 2

LO,449  L5 ,246

L , 4 2 2  L , 4 9 2

6 , L 9 6  L 3 , 6 9 2

1 , 0 1 3  L , 4 5 7

2  , 6 9 6  3 , 1 9 9

L , 4 O 4  2 , 0 1 1

L , 7 9 9  2  , 4 7 3

3 3 5  4 9 3

2 , 5 8 7  3 , 6 2 2

5 , 4 O 7  7  , 4 O g

2 2 , A 4 9  3 5 , 8 3 8

1990  1995  2000

562 592 622

0 0 0

1 , 4 5 1  L , 9 2 6  2 , 3 8 6

8 7 7  1 , 1 1 3  L , 4 5 6

2 , 3 L 7  2 , 9 6 3  3 , 8 6 3

5 , 0 9 8  6 , 4 9 O  8  , 4 7 2

6 4 L  8 1 5  r , 0 6 8

3 , 3 4 2  4 , 2 4 8  5 , 5 5 5

5 , 2 3 8  7  , 9 4 I  L 0 , 3 5 2

2 0 , 5 2 6  2 5 , 9 8 8  3 3 , 7 8 4

1 , 5 6 8  L , 6 4 4  L  , 7 2 9

1 5  , 1 1 0  1 6 , 6 9 3  L g  , 4 2 2

L , 7 2 3  L , 9 6 5  2  , 2 7 6

3 , 9 1 I  4 , 5 6 4  5 , 4 5 6

2 , 3 7 8  2 , 7 3 0  3 , 1 6 9

2  , 9 4 2  3  , 3 9 0  3  , g 1 L

5 8 5  6 6 1  7 7 9

4  , 2 9 8  4  , 9 3 5  5  , 7 1 2

8 , 8 3 4  r 0 ,  I 4 g  1 l ,  g l 3

4L ,349  46 ,7LL  53 ,497

Source of  1978 data:  U.S.  Department of  Commerce,  Bureau of  Economic Analysis,
A p r i l , 1 9 8 0 .

Legend: T,C&U--Transportat ion,  communicat ion e ut , i l i t ies;  F, I ,&RE--Finance,
insurance & real estate; (D)--Not provided to avoid disclosure of
confindential informati.on; rough estimates used for projections.
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In the high basel ine scenario, mining becomes the predominant basic eco-
nomic sector  in  both count ies.  There would be a reduct ion in  the re lat ive
percentage of total ernployment attr ibutable to econornic sectors which presently
contr ibute most  of  the basic  ernployment ,  i .e . ,  agr icu l ture,  manufactur ing,  t rade
and governlnent. Because of high wages in the mining industry, the percentage
changes in earnings would be more pronounced than for ernployment. Assuming
that non-basic ernployment would rnaintain i ts relat ionship to basic employment,
the high basel ine includes substantial increases in the number of jobs in al l  sectors
except agriculture and manufacturing.

Housing,

The exist ing housing inventory in Kane and Garf ield Counties is predorni-
nant ly  s ing le- fami ly  homes.  Mobi le  hornes do not  represent  a s igni f icant  percen-
tage of  the housing stock in  Kane County.  In  1976,  there were 70 mul t i - fami ly
housing units of a total 11494 housing units in Kane County. There are presently
137 subdivisions approved by the County, but only 15 percent of the lots are
developed. In Garf ield County mobile homes account for a signif icant percentage
of total dwell ing units in most communit ies. ln 1975, the distr ibution of occupied
housing was:  86 percent  s ing le- fami ly ,  2  percent  mul t i - fami ly ,  and L2 percent
mobile hornes. Based on recent studies, developers in both counties wil l  probably
be able to construct new housing at a rate higher than exist ing levels (Five County
Associat ion of Governrnents, December 1976 and June 1978).

County services and f inance

Garf ield and Kane Counties provide ser vices which include law
enforcement/courts, road construction and maintenance, medical care faci l i t ies,
and general administrat ion. County services are integrated with those provided by
other pol i t ical jur isdict ions, including Federal government (e.9., recreational
services), State governrnent (e.g., highway maintenance and construction, and
bookrnobiles), and local governments and service distr icts (e.g., pol ice and sewage
treatment) .

Given the rural character of both counties, their service infrastrrtcture is
general ly adequate to meet current perceptions of needs. Both counties are
planning construction of new courthouse faci l i t ies which wil l  provide needed
adrninistrat ive space (Kane County's courthouse wil l  also prcvide new jai l  faci l i -
t ies). Both sherif fs '  departments are adequately staffed for current populat ions,
although the large land areas of the counties make service to outlying locations
diff icult .  Future scattering of county populat ion could necessitate addit ional law
enforcement staff and equipment.

Medical care facilities are generally adequate in both counties. BaseC on
typical planning standards, the hospital in Kane County has excess bed capacity,
while the Garf ield County hospital is adequate for the present populat ion. The
present number of doctors and dentists is somewhat below standards for the
populat ion served in the counties. There are three physicians in Kane County and
two in Garf ield, with one dentist avai lable in each county.

Kane County does not operate any solid waste collection or disposal service,
but may do so in the near future. Collect ion service for the Kanab area is also
being considered. Garf ield County currently provides sol id waste col lect ion and
disposal service, but is experiencing some problerns due to an inadequate number of

TI.2T



r rgreen box ' f  (garbage)  conta iners avai lab le to  handle so l id  waste (p ive County
Associat ion of  Covernrnents,  June 1980,  and local  in terv iews) .

Table I IBI2-4 sumrnar izes key f inancia l  var iab les for  t l - re  two count ies and
selected cornmuni t ies.  The count ies re ly  heavi ly  on local  proper ty  taxes and State
road funds to f inanr ie  the i r  serv ices.

Detai ied f inancial project ions (using computer-based rnodel, analyzlng each
major revenue and expenditure category on an annual basis) have been PrePared for

selected local  j r . r r isd ic t ions (Kane County,  Kanab,  Orderv i l le ,  and Kane County
Schooi  Dis t r ic t )  to  serve as ind icators of  the l ike ly  magni tudes of  publ ic  f inance
impacts.  Basel ine pro ject ions for  those four  jur isd ic t ions are shown in tab le I IBI2-
5 fcr  se lected years.

Under the low basel ine,  Kane County revenues ( f rom exis t ing sourcesr  us ing

exis t ing tax rates)  would be exceeded by requi rements for  new expendi tures unt i l
1988.  t t r ls  is  pr imar i ly  due to the ant ic ipated addi t ion of  a  so l id  waste co l lect ion
system. The def ic i t  could be avoided i f  grant  funds could be secured.  These and
other project ions do not take into account grants and other external assistance
which the jur isd ic t ions rn ight  apply  for  but  are not  assured of  receiv ing.  Af ter
i988,  th"  iounty 's  f inancia l  pos i t ion would be sound (NUS/DRI,  September 1980) .

Under the high basel ine, Kane County revenues would increase sharply, due
pr imar i ly  to  increases in  coal - re lated proper ty  taxes,  However,  needs for
expendi{ures,  par t icu lar ly  new capi ta l  investment  in  medical  f  ac i l i t ies,  would
increase even iaster .  Needs for  new capi ta l  investrnents would be so large re lat ive
to the exist ing tax base that the County would be unable to issue bonds to cover
thern (NUS/DRI,  September 1980) .

Schools and school f inance

Both Garf ie ld  and Kane Count ies have county-wide school  d is t r ic ts .  Kanab

Elementary and Kanab High School  are current ly  operat ing at  capaci ty  wi th  four
ternporary c lassrooms in  use.  I -ocal  o f f ic ia ls  fee l  that  Val ley Elernentary and
Val ley l - l igh School  in  Orderv i l le ,  which handle s tudents f  rom Al ton and Long Val ley
communit ies, are operating at less than capacity with space for 60 and 64
addi t ional  s tudents,  respect ive ly .  However,  the h igh school  bui ld ing is  considered
inadequate and d is t r ic t  o f f ic ia ls  would l ike to  bui ld  a new fac i l i ty  and conver t  an
older one to a middle school. Neither Kanab elementary nor the two high schools
meet the State's square-footage-per-pupil  standards ((Five County Associat ion of
Governments;  Utah State Board of  Educat ion,  1980;  local  i r r terv iews) .

In  Garf ie ld  County schools ,  based on local  o f f ic ia ls '  judgernent ,  Pangui tch
Elementary currently is operating at capacity 'whi le Panguitch l ' { iddle/nign School
has an excess capacity to serve 50 addit ional students. Bryce Valley Elernentary
and Bryce Valley High School in Tropic both have excess capacity with space for an
addi t ional  40 and 70 students,  respect ive ly  (F ive County Associat ion of
Governments,  June 1980) .  Based on the State s tandards,  the Pangui tch middle/h igh
and elementary schools are somewhat below State square-footage requirernents.

The largest  source of  school  revenues is  the State Basic  School  Program. Key
f inancial variables for the school distr icts are summar\zed in table IIB l2-6.
Baseline f inancial project ions for Kane County school distr ict are included in table
l l}Lz-5. Under the low basel ine, revenues would be exceeded by needs for new
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Table l lBI2-6.--Financiul ru**a.yr Kun" County
a

(Source:  Kane County School  Dis t r ic t ,  1980;
Garf ie ld  County School  Dis t r ic t ,  1980)

Assessed Valuat ion L979

l[ilf Ler4f

Bond Limit as Percent
of  Assessed Valuat ion

L979 Bond Limitation

1980-81 Budget

Revenues - 1980-81 Budget

Property Tax

Federal  Funds

State Contribution to
Basic School  Program

l,l iscellaneous

Expenditures -  1980-81 Budget

Instruct ion

Transportat ion

A&ninistration &
l{ iscel laneous

Kane County
Schoo l  D is t r i c t

$  1 l ,  9 L 4  , 9 7 0

4 3 . 1 5  r n i l l s

4z

4 7 6 , 5 9 8

2  , 5 O O , 0 0 0

$  5 9 O , o o o

$  6 8 1 0 0 0

$  1 , 0 3 5 ,  o o o

$  6 0 7 , o 0 o

$  1 ,  160 ,  000

$  90 ,ooo

I  885 ,ooo

Garf ie ld County
S c h o o I  D i s t r i c t

$  1 5  ,  3 3 O  , 6 6 7

3 6 . 0 0  m i l 1 s

4 z

6 1 3  t 2 2 7

2  , 4 5 O  r  o o o

9  4 2 O , O O O

$  1 3 2 , 6 0 0

$ L , 2 o o ,  o o o

$  2 6 7  , 4 O O

$ L , 2 8 0 , 0 0 0

$ r2o ,  ooo

$  1 , 0 5 o  , 0 0 0

t

)

)

)
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expendi tures,  pr imar i ly  new school  construct ion,  throughout  the analys is  per iod.
The distr ict 's exist ing revenues would be unable to cover the capital expenditure
requi rements (NUS/DRI,  September I  980) .

While the distr ict 's revenues increase greatly from the coal-related taxes
under high basel ine assumptions, the needs for new school construction are so great
that the distr ict would run a def ici t  unti l  1995. The required new capital
investrnent is so large relat ive.to the exist ing tax base that the distr ict would be
poli t ical ly and legal ly unable to issue bonds for the total amount of construction

NUS/DRI,  September 1980) .

Municipal services and f inance

The municipal- level services provided in communit ies in Kane and Garf ield
Counties are water, sewer, pol ice and f ire protection, parks and recreation, and
l ibrary services. With the exception of Escalante, Cannonvi l le, and Glendale, the
cit ies and towns do not have town hal ls. Most administrat ive work is performed in

shared spaces or at the homes of ci ty off icials. Panguitch and Kanab share county
f  ac i l i t ies.

Al l  municipal i t ies have developed community-wide water systerns to serve
their residents, and most have adequate water supply, storage and distr ibution
systems in operation. Kanab is currently unable to use i ts water storage capacity
eff iciently. The city is in the process of upgrading the water l ine from its source
to i ts storage faci l i ty to assure that the city has the capabil i ty to ut i l ize i ts
maximum storage capacity. The city is also atternpting to dri l l  wel ls for addit ional
water supplies 

-(although 
this is being delayed due to l i t igation involving a local

irr igation distr ict).  Ordervi l le currently has many undersized water l ines which
cause water pressure problems and reduce f ire f ighting capabil i t ies. The town has
applied for grant and loan funds from FMHA and the State to irnprove the system.

Kanab, the Long Valley cornmunit ies (Glendale, Ordervi l le, and Mt. Carmel),
and Tropic have sewage col lect ion and lagoon treatment systems. The remaining
cit ies and towns are serviced by individual septic systems. For Panguitch, this has
been a problern owing to the recent high water table. Kanab is in the process of
upgrading i ts sewage system to accommodate I2r000 people. The Long Valley
Sewer Improvement Distr ict is nearing cornplet ion of i ts three community system,
which has the capacity to serve 1,500 people.

The only communit ies which provide their own pol ice protection are Kanab,
Panguitch and Escalante. , \ l l  three communit ies are sl ightly below standards for
the number of off icers serving the present populat ion; standards range from 1.4 to
3 off icers per 1,000 populat ion (Mountain West Research, Inc., January 1979). The
others rely on protection from the county sherif f 's departments. Fire protection is
provided on a str ict ly volunteer basis with varying types of organization. Several
communit ies need to organize or upgrade their volunteer systems.

All  com munit ies in Garf ield and Kane Counties with the exception of Mt.
Carmel have adequate park faci l i t ies. Kanab also has a summer recreation
director. Library services are provided to most communit ies by the State
bookmobile program. Kanab and Panguitch also share l ibrary faci l i t ies with their
respective counties.
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Baseline f inancial project ions for Kanab and Ordervi l le are included in table
I IBI2-5.  Kanab,  under  low basel ine assumpt ions,  would begin to  show a surp lus in
1992. At that t i rne, revenues begin to exceed the need for new capital faci l i t ies
and to cover  the debt  serv ice on expansion of  the water  system. However,  the c i ty
would cont inue to be in . f inancia l  d i f f icu l ty  for  the major i ty  of  the analys is  per iod
under h igh basel ine assumpt ions.  Revenues would exceed expendi tures only  in  1993
and 1994. The city would not receive any direct coal-related property taxes and
other revenue sources would not increase fast enough to meet the needs for new
faci l i t ies and serv ices dernanded by the increased populat ion (NUS/DRI,  September
l  gg0) .

The populat ion increase projected for Ordervi l le under both the low and high
baseline scenarios would not be great enought for the town to experience any
f inancia l  d i f f icu l ty .  No populat ion thresholds requi r ing major  capi ta l  investments
would be reached under  e i ther  basel ine (NUS/DR[,  September 1980) .

lt. Sociological Condition

Kane and Garf ie ld  Count ies were f i rs t  set t led in  the 1860's  by members of  the
Church of Jesus Christ of Latterday Saints (t-OS or Mormons). Their rel igious
beliefs led to the development of srnal l  rural vi l lagesr os opposed to the more
typical pattern of isolated homesteads throughout the Midwest during the same
period, and to the development of t ightly integrated and homogeneous communit ies
with civic and rel igious leadership general ly vested in the same individuals. These
communi t ies rernain much as they were at  the turn of  the century:  the v i l lage
sett lement pattern st i l l  predominates, as does the LDS rel igion, with i ts ernphasis
on st rong fami ly  and communi ty  bonds.

Between 1890 and 1940 Kane and Garf ield counties showed errat ic but
general ly continuous populat ion growth. Growth, however, was less than that
expected from natural increase, suggesting that both counties experienced out-
migrat ion.  From 1940 unt i l  1970,  the populat ions of  both count ies decl ined.  From
1950 to 1950, however, Kane County grew, largely owing to the construction of the
Glen Canyon Dam. Pre l iminary 1980 census f igures ind icate that  both count ies
grew f rom 1970 to 1980--Kane County by 62 percent  and Garf ie ld  County by l l
percent; whether this new growth equals that to be expected f rom natural increase
is unknown. Most of the growth in Kane County was in Kanab and environsl Alton,
Glendale and Ordervi l le, had low to moderate growth. Hatch in Garf ield County
was the only community in either county to lose populat ion (21 percent) during the
1970's .

About 1940, the economic structure of Kane and Garf ield counties also began
to shif t  from a land-based agrarian econorny to a mixed economy. There were
fewer farms and farmers, larger farrns, and, unti l  1964r df l  increasing amount of
land being put into production. At the same t irne there was a notable shif t  from
sheep to cat t le  ra is ing.  More i rnpor tant ly ,  far rn ing as a fu l l - t ime way of  l i fe
appeared to decl ine. More and more farr^ners spent more and more t ime away frorn
the farm, some f inding i t  necessary to obtain wage work in order to subsidrze their
farming operations. The self-suff iciency of individuals and communit ies in the
Alton area through the 1940's now has been replaced with what can be character-
ized general ly as a degree of economic stagnation. Special izat ion and mass
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markets have drastical ly altered the abi l i ty of these communit ies to sustain their
populat ions at levels equal to those which would be expected due to natural growth.

Because of their proximity to the peti t ion area, Alton, Hatch, Glendale, and
Ordervi l le, Utah, were selected for intensive study. An open-ended, in-depth
interview schedule was administered to a randorn sample of 6l household heads in
these four cornmunit ies. The populat ion of the four communit ies is very nearly al l
white and Mormon. Almost three-quarters of the respondent household heads are
married and more than 2l percent of thern are ret ired. Roughly 80 percent are
Utah nativesl more than 75 percent were born within a 1- to 2-hour drive of their
current residence, and almost 37 percent were born in the community where they
now l ive. Almost al l  l ive in single-family homes, which they own or are buying.
Fewer than 20 percent of thern intend to move in the near future; they choose to
remain in their communit ies because of their famil ies or the quali ty of their
communit ies--only rarely because of job or econornic opportunit ies. The obvious
conclusion is that the residents of the study communit ies are stable and non-
transient, maintaining their place of residence f or reasons of l i f  estyle and
preference rather than economics.

More than 95 percent of the study populat ion are members of the LDS
church, and the church provides a focus for almost al l  of their act ivi t ies, from
economic to recreational. The communit ies are thus not only homogeneous, but
t ightly integrated. Recent in-migrants are the only community members who do
not feel total ly integrated into the social l i fe of their communit ies.

For addit ional information regarding the sociological condit ions of Kane and
Garf ield Counties refer to "The social consequences of developing the Alton coal
mine, ' f  an unpublished social assessment avai lable at OSM, Region V, 1020 I 5th
Street ,  Denver ,  Colorado ( l i t t le ,  1980) .

C. COAL RESOURCES

The coal resources of the peti t ion area have been described in the Southern

Ytul regional environmental impact statement, parts I  and 2, and in Doell ing and
Graham , 1972a; Robinson, R. A., 1966; Bowers, 197 5 and 1977; Sargeni and
Hansen, 1976; and Gregory and Moore, 1931. Compilat ions of this and other data
lave been prepared for this report by members of the [J.S. Geological Survey
(Kohler ,  1980a,  1980b;  Whi tney,  1980;  Zel ler ,  1980)  and by member iof  the OSM
staf f .

Coal occurs in the area in two dif ferent formations, both Upper Cretaceous
in age, the Straight Cl i f fs Formation and the Dakota Forrnation (f  ig. I IA-2). In the
nor the rn  and  eas te rn  par ts  o f  the  pe t i t i on  a rea  (T .36  S . ,  R .2W. ,  and  T .  )6  S . ,  R .  3
W.) mineable coal probably is restr lcted to the Henderson coal zone of the Stiaight
Cli f fs Formation, occurring about 500 feet above the base (f igs. l lA-Z and IIC-l).
The Henderson zone is a relat ively continuous coal-bearing unit,  containing one or
more coal beds (f ig. I IC-l).  Local ly the individual coal beds may contain t [ in shaly
Part ingsr or they may grade lateral ly into carbonaceous shale or mudstonel but
nearly everywhere in the outcrop area, coal of mineable thickness and quali ty is
present, although individual coal beds cannot be traced over I l2 rni le along the
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outcrop (Robinson, 1966). There is no subsurf ace inf ormation concerning the
thickness or qual i ty of the Dakota coals in this area.

Three abandoned mines, al l  in the Henderson coal zone, occur in T. 36 S., R. 2
W. Only a few tens of thousands of tons of coal were rnined for local consumption
in the Shakespear, or Tropic, mine which was last operated in 1952 (Robinson, 1966,
p. 4l).  The Davies rnine in sec. 35 was operated only in the winter oI 1952. A third
mine, the Pollock, is reported to have been located across the canyon northwest of
the Davies mine (Robinson, 1966, p. 4l )  probably in sec. 25. A coal section
measured by Gregory and Moore (1931, p. 152-153) at the Pollock mine contained
22 f.eet of total coal; the thickest bed measured nearly l0 feet.

Three t ipple samples from the Shakespear mine col lected in L956 average
91030 Bturs on an as-received basis, and contained less than 12 percent ash and I
percent sulfur (Grose and others, 1967 , p. 7 5). A channel sample f rom within the
Davies mine, col lected 80 feet back from the portal,  has a heat value of 101126
Bturs on an as-received basis, an ash content of 9.5 percent, and a sulfur content of
I  percent.

South and west of the Henderson coal zone outcrop described above, coal is
restr icted to occurrences in the Dakota Formation, which l ies about 700 feet
strat igraphical ly below the Straight Cl i f fs Formation and is separated frorn i t  by
the Tropic Shale (table IIC-l).  Two coal zones occur within the Dakota lrorrnation
in this area, the Smirl  coal zone and the Bald Knoll  coal zone (f ig. I IA-2).

In the Tropic area south of the outcrop of the Henderson coal zone and east
of the Park boundary and east of the Alton-Kanab K nown Recoverable Coal
Resource Area (rcnCnn) t fre best avai lable evidence indicates that there is no
economical ly rninable coal (oral communication, J. Gordon Whito€yr Conservation
Division, [J.S. Geological Survey, June 9, 1980; H. [) .  Zel ler, Conservation Division,
U.S. Geological Survey, August 14, 1980; see also Bowers, 1975). Part of the area
(f ig. I IA-I) is underlain by coal of the Dakota coal zones but this coal is thin,
lenticular, and impure and seldom reaches a thickness of more than 3 feet (Doell ing
and Graham, 1972). Records of the dri l l ing program of the (J.S. Geological Survey
indicate that the Dakota coal is thinning and becoming more irnpure in a
northeasterly direct ion but some beds may thicken local ly (oral communication, J.
F. Kohler, 1980). Abandoned prospects occur in the steep terrain west of the town
of Cannonvi l le, but these are reported to be bentonite prospects and no records
have been found of successful operation of coal mines in the area. The area was
not included in the KRCRA designation of the U.S. Geological Survey mapping
program in this area, although the area may contain some local coal beds of
mineable thickness. The exist ing known coal beds l ie between a few tens of feet to
several hundred feet below the surface, becoming general ly deeper to the east.
Par t  o f  T.  37 5. ,  R.  2 W.,  and T.  37 S. ,  R.  3 W. is  s t rat igraphica l ly  below the coal
occurrences in this area (f ig. I IC-l).

In the Sheep Creek-Bull  Val ley part of the peti t ion area coal of rninable
thickness occurs west of the Paunsaugunt Fault,  between the Paunsaugunt Fault
and the Indian Hol low Faul t  (T.  37 S. ,  R.  3 'and 4 W.,  T.  38 S. ,  R.  3 and o 1V.) ,  under
Horse Mounta in (T.38 S. ,  R.  U 1V.) ,  and in  a few other  srnal l  out l iers  ( f ig .  I IC- I ) .
The remainder of the area east of the Paunsaugunt Fault does not contain any coal;
the rocks are all older than the oldest coal in this area.
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Figure I IC-1. - - fu lap of  the Southern Utah pet i t ion area showing extent  of  minable coal .
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Table I IC-1. - - ldent i f ied coal  resources of  the area east  of  the
Paunsaugunt Fault  wi thin the Southern Utah pet i t ion area

( in mi l l ions of  short  tons, rounded)

Location Federal coal N on-Federal Tota l

T .  35  S . ,  I
R .  2 .  W . ^

T .  3 5  S . ,  I
R .  3  W . ^

T .  3 7  5 . ,  ?
R .  3  W . -

T . 3 7  5 . ,  ?
R .  4  W . -

T .  3 g  S . ,  ?
R.  3 Vy ' . -

T .  3 g  S . ,  ?
R .  4  W . -

Total

TL7

I7

24

4

L6

24

7

8

I  l 9

I 7

3 I

T2

I5

24

202 T7 219

jnenoe.son coal zone only:'Dakota coal zones: Sheep
Tropic  area.

Creek-Bul l  Val ley area.
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The data ayai lable indicate that the coal fron the Sheep Creek area is of
somewhat poorer qual i ty than the coals from t ire southern and western parts of
Alton coalf ield. Heat values of the Sheep Creek coal indicate a rank category of
subbituminous C to suobituminous B. Average heating value of f  our outcrop
sarnples reported by Doell ing ( 1972) was 8,530 Btu's per pound (dry basis). Analysis
of these sarnples gave the fol lowing values: rnoisture (as received), 15.8 percent,
volat i le matter (dry), 4I.6 percent, ash (dry) 20.5 percent. Thin part ings of impure
coal and bone are common local ly in the Bald Knoll  coal, probably result ing in the
relat ively high ash content (talr le I IC-2).

In the Alton coalf ield part of the peti t ion area the coal resources again l ie in
the Dakota coal seams. The lower or Bald Knoll  zone occurs within 50 feet of the
base of the Dakota. This zone reportedly consists of a number of coal beds
separated by rock spl i ts. Local ly, some of the beds are of minable thickness, but
the subbituminous A coal of this zone is considered unminable by Utah
International, Inc., because of i ts lenticular nature, high ash content, and low
heating value (Utan International, Inc., 1980; table IIC-3). The coal beds in the
Bald Knoll  zone are best developed in the southwestern port ion of T. 40 S., R. 5
W., and appear to thin in al l  direct ions away from this area. Most of t l re dri l l ing in
the Alton leasehold fai led to go deep enough to penetrate the Bald Knoll  zone.
Consequently, data concerning this zone are l imited.

The upper Smirl  zone occurs in the upper 50 feet of the Dakota Sandstone,
and has been used to mark the boundary between the Dakota and the overlying
Tropic Shale. Because of the bench-slope topography formed by the more resistant
Dakota Sandstone overlain by the Tropic Shale, a broad band of the coal is covered
by less than 200 feet of overburden. The subbituminous A coal beds in the Smirl
zone (table IIC-3) are well  developed in the area between the Sevier and Bald Knoll
faults where one fair ly persistent bed averages over l4 feet in thickness. East of
tv{ i l l  Creek the Smirl  zone contains three rock spl i ts within the area mapped by
Utah International and thins considerably. Backwasting, on the overlying Tropic
Shale, has developed a broad bench of low rel ief within which the outcrop of the
Smirl  zone is dif f icult  to locate with confidence. This problern is compounded by a
number of small  faults, landsl ides, and slumps thought io occur in the area and by a
gravel surface covering much of the coal in the eastern port ion of the area.

Resource evaluation

The coal resources of the Alton leasehold have been estimated by Doell ing
0972) and l j tah International, Inc. (1980). Doell ing (1972') est irnates that the Alton
coalf ield contains as much as 2.1 bi l l ion tons of coal, about 50 percent of which
should be minable. Within the mapped areas of the Alton coalf ield, Doell ing
estimates coal resources at 1.9 bi l l ion tons with l . l  bi l l ion tons in the Smirl  zone
and 0.76 bi l l ion tons in the Bald Knoll  zone. He further est imates that 20i,2
million tons of this total (about l0 percent) lies under less than 20a feet of
overburden and is, therefore, str ippable,

Utah International, Inc. (19S0) estimates 290 mil l ion tons of in-place coal in
i ts Alton leasehold. About 226 mil l ion tons, or 78 percent of this total,  are in the
Smirl  zone. The f igures given above, and in table IIC-4, do not include coal in the
Bald Knoll  zone except wirere i t  is overlain by the Smirl  zone and is thicker than 5
feet. About 8l mil l ion tons of Bald l(nol l  coal, about 3 feet thick, wi l l  not be
mined.
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Recoverable coal reserves

The Smir l  coal  seam is  character ized by smal l  f inger- l ike pods of  coal .  There
is much evidence of burned and weathered coal along the outcrop tracel the
extent, however, is unknown and can only be surmised based on scanty dri l l  hole
data and outcrop observations. I t  is not unusual to f ind burned and weathered coal
extending several hundred feet in from the outcrop. Over rnuch of the lease area
the distance from the outcrop trace to the 200-foot overburden l ine is as great as
21000 feet. I t  is assumed, based on past experience, that l0 percent of the
calculated coal resource with overburden 0 to 100 feet wi l l  be lost to rnining either
by oxidation or burning.

An in-place coal resource for the Bald Knoll  coal zone, also contained in the
Cretaceous Dakota formation, has not been calculated by the U.S. Geological
Survey for the potential str ip rnine area. Based on l imited information, the Bald
Knoll  coal zone is less than 5 feet thick over much of the area, contains rock spl i ts,
and is of poor qual i ty. At the present t i rne there is no known plan to recover any
Bald Knoll  coal in the proposed surface mining operation. However, addit ional
explorat ion could del ineate areas that would be amenable to rnining within surface
mining l i rnits or by underground methods.

Outside the l imits of the area of potential surface mining (overburden greater
than 200 feet) t fre Alton coalf ield contains coal resources (table IIC-5) that can be
recovered by underground mining methods. Explorat ion dri l l ing by Utah
International indicates that the Srnir l  coal seam, in the port ion of the leasehold
between the town of Alton and Mil l  Creek, averages about l4 feet in thickness and
for the most part is void of rock spl i ts. Outside this area the inferred resource
calculations are based on a l0-foot average thickness for the Smirl coal zone (oral
qommunication, Kohler, July 22, 1980). In the eastern port ion of the Alton coal
f ield, where the Smirl  zone thins, i t  is assumed that a ful l  seam thickness wil l  be
recoveredl rock spl i ts and other geologic condit ions, however, could local ly
preclude recovery of sorne coal greater than 5-feet thick in the Smirl  zone.
Reported coal resources are not dif ferentiated into rneasured, indicated, and
inferred categories by land ownership and, therefore, recoverable reserves can be
calculated only using overal l  totals. In this report,  recoverable coal reserves wil l
be based on a minimum coal thickness of 5 feet, and a 4O-percent recovery
(standard underground mining experience) for total reported coal resources. At
least 90 percent coal recovery is anticipated (str ip rnining) of the 140 mil l ion tons
of coal resource. Recovery could be enhanced by including a coal preparation plant
in the mine surface faci l i t ies.

Limited exploration data for the Bald Knoll coal zone show this coal to be
low Btu, high ash, containing rock spl i ts, and general ly of low quali ty. Although
detailed information is lacking, no coal from Bald Knoll zone is considered to be
recoverable. However, as much as 140 mil l ion tons of in-place coal may exist in
lenses rnore than 5 feet thick. Possibly as much as 30 to 40 million tons of this
coal could be recovered by underground mining methods. This potential would be
enhanced with a faci l i ty for upgrading the coal.

Coal ownership

The coal in the Alton field is under Federal, State, and private ownership (fig.
I IC-?, table IIC-6). Most of the str ippable resources within the Smirl  zone (coal
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Table I lc-2. - -Analvs is  of  coal  f rom the Bald Knol l  bed,  Garf ie ld  Countv,  Utah

(Source :  U .S .  Geo log ica l  Survey ,  wr i t ten  commun ica t ion ,  l 930)

Coal  sample
AK-4BR AK-2

Proximate analys is :
lv,loist ure
Volat i le  mat ter
Fixed carbon
Ash

Ul t imate analys is :
Hydrogen
Carbon
N itrogen
Su l f  u r
Oxygen (  ind icated)
Ash

25  . 9
26 .7
37  . 2
I0  . 2

6 .2
48 .9
0 .9
1 .5

32 . )
I 0  . 2

24  . 4
27  . 7
29  . 7
18 .2

5 .8
42 .9
0 .8
0 .6
3 I  . 7
18 .  3

Table I IC-3. - -Average coal  qual i ty  of  the Al ton coal f  ie ld

(Source:  Utah Internat ional ,  Inc. ,  t980)

Bald Knoll  zone Smir l  zone

Ash
Fixed carbon
Moisture
Sulf  ur
Volat i le matter

Btu/ lb

No.  o f  samples

27  . 73
30  . 05
12  . 63
0 .  88
30  . 04

7 ,549

l2

9  . 64
39  . 26
17 .7  1
1 .02

33 .13

9 ,585

27
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Table IIC-4.--coal resources in beds at least 5 feet thick,
Alton coalf ie

(Terminology is  f  rom Bul le t in  1450-8 (U.S.  Geologica l  Survey,  1980) .  Data is
wr i t ten communicat ion f rom U.S.  Geologica l  Survey 1980.  F igures may deviate f  rom

estimates developed by other sources because of dif fering methods of calculat ion)

Demonstrated resources

Location

Overburden,
less than
200 feet

thick

Overburden,
greater than

200 feet
thick

Inferred
resources

Total
resources
in zone

Smir l  zone:
T .  39 ,  40  s . ,  R  .  4 ,  4 - I l 2  W.
T.  39r  40 s . ,  R.  5 ,  5  W.

Total 295

inferred) ITotal Smirl  zone (demonstrated and

Bald Knoll  zone:
T .  39 r  40  s . ,  R .  4 ,  4 - I l 2  W.
T .  39 r  40  s . ,  R .  5 ,  5  W.

Total

Total Bald Knoll  zone (demonstrated and inferred)l

Total resource in beds at least i  feet thick I

278
360

104
245

89
206

349

8 .4
74 .6

638

5 .9
50  . 6

56 .4

I ,290

r39

1,420

83 .0

lTo,ul,  are rounded to three signif icant f igures.
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Table I IC-  5. - -Recoverable reserves in  the Smir l  coal
Al ton coal f ie ld ,  in  mi l l ions of  tons

,on".1

Surface min ing Underground min ing
(less than 200 (more than 200

Coal ownership feet of overburden) feet of overburden) Total

Leased Federal "

Unleased Federal
State
Pr ivate

Total

203
I I
4

22

240

2)
331
t2
29

395

226
342
T6
5 l

635

I

iCoal in Bald Knoll zone not considered
190-percent recovery assumed.'40-percent recovery assumed (Kohler,

th is  t ime.  See text .

A lso see text .

recoverable at

J u l y  1 8 ,  I 9 8 0 ) .

Table IIC-5.--Coal ownership of the Alton coalf ield,
Kane Count5Utah

Coal  ownership
App roxim ate

tota l  Pr ivate
acreage (percent)

State
(percent)  (percent)  (percent)

Leased
Federal

Unleased
Federal

Coal  area

Bald Knoll  zone
(-l  feet or
more thick)

Smir l  zone

1  1  , 000

65 ,350

10 .5

7 .6

4 .4

2 .8

35

25.8

50

63.8
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resources with overburden less than 200 feet) are on leased Federal lands (table
I IC-5) .

Federal coal leases and Preference RiRht Lease Applications in the peti t ion area

Much of the minable coal in the Alton coalf ield is under lease to either Utah
International, Inc., or the Nevada Electr ic Investment Company (tables IIC.-7 and
IIC-8) and is referred to as the Alton leasehold.

The dernand, or lack of demand, for coal is not a cri ter ion for unsuitabi l i ty
under Section 522 of the Act. Section 522@) does require an analysis of this
demand and of the impact of any unsuitabi l i ty designation on the supply of coal
prior to any designation. This section of the evaluation document is intended to
satisfy this requirernent.

D. THE DEMAND FOR COAL

National.--Since the 1973 oi l  embargo, national pol icy has been to substan-
t ial lyTncrease the consumption of coal to meet energy requirements. Table IID-t
shows national coal consumption targets for 1990. The addit ional production
necessary to meet 1990 coal demand wil l  come f rom expanded production at
exist ing operations and new operations. Actual production and consumption levels,
howeverr f f idy be affected by factors such as the comparative prices of alternative
energy sources, the existence of mining and transportat ion faci l i t ies, powerplants
or other coal consumption faci l i t ies, and related environmental protection regula-
t ions. However, national coal consumption should not be l imited by supply
constraints over the foreseeable future.

Regional.-- l t  is national pol icy to balance energy production with energy
resources over broad geographic regions. To accomplish this goal, the Departrnent
of Energy has set coal production targets for the western coal regions of the
United States (table IID-2). Because of the abundance of western coal resources,
the unavailabi l i ty for mining of l imited specif ic coal resources as a result of the
environmental protection provisions of SMCRA wil l  have l i t t le or no effect on the
achievement of regional production targets.

Local.--Production of coal in Utah rose from 9.2 m\l l ion tons in 1977 to L2.3
mil l ion tons in 1979. Current unsold stockpi les of over I  mil l ion tons indicate that
production capacity has r isen faster than consumption.

About 7 5 percent of the coal produced in Utah is used to produce steam-
generated electr ici ty, mostly in Utah, Nevada, and Indiana. Most of the balance is
used in Utah and Cali fornia for metal lurgical and other industr ial purposes.

Department of Energy project ions show Utah production could increase to as
much as 43 mil l ion tons in 1990. This value is based on electr ic ut i l i ty company
projections that show annual requirernents of from 29 to 39 mil l ion tons for new
powerplants located in and near Utah. Three proposed coal gasif icat ion plants in
the area could ut i l ize an addit ional l0 mil l ion tons by 1990.

lr-29



An analysis of comparative economic advantage was conducted comparing
Alton coal with other coal avai lable in the region for use at the proposed AWV
systern powerplants (Cat i forn ia Publ ic  Ut i l i t ies Commission Staf f  ,  1980) .  The
analys is  uses current ly  avai lab le cost  in format ion for  Al ton coal  and the U.S.
Geotogica l  Survey 's  Coal  Transpor tat ion Model .  The Model  is  a l inear  Programming
model which al locates coal produced national ly in mining distr icts by mining
method and coal qual i ty to consuming centers. The Model selects an "optimal
solut ion" that minimizes the total cost of meeting given coal demands exPressed in

Btu's per year. There are 99 supply regions, 243 demand regions, and 4 modes of
transportat ion--regulated rai l ,  barge, unit  train, and high-voltage transmission.

For this analysis, slurry transportat ion for Alton coal was added to the Model.

Projected mining costs, transportat ion costs, and the costs of environmental
protection measures associated with burning coal are considered by the Model.

Inf ormation f or the proposed Alton coalf ield was obtained f rom Utah
Internat ional ,  Inc. ,  and the Nevada Elect r ic  Investment  Company.  For  purposes of
this analysis, Alton coal is assurned to cost 5Zl.7Z per ton at the mine and is
shipped via coal slurry at a cost of $9.62 per ton, al l  values in 1985. These costs
are exclusive of slurry dewatering capital costs, water costs, and other costs
specif ic to slurry transportat ion such as decreased heat values, increased volumes
of coal, and handling costs. These addit ional costs have been estirnated at more
than 4 dol lars per ton but are not included in this analysis. These prices ref lect the
cost of Alton coal at the Harry Al len plant. The Alton f ield is considered a
separate supply region in the model and the costs, as described above, are
expl ici t ly compared against al l  al ternative methods of meeting coal demand in the
Harry Al len plant region.

Table IID-3 ref lects the Model 's select ion of new coal shipments to the Las
Vegas, Nevada, demand region. Shipments already contracted for in the Nevada
demand region through 1990 were also al located by the lvlodel. The table ref lects
1990 prices in constant 1978 dol lars, i .e.,  inf lat ion has been removed from the
analysis.

Coal shipments fronr Alton to either the Warner Val ley or the Harry Al len
powerplants do not enter into the Model 's least cost optimal solut ion. The Model 's
solut ion al located coal from exist ing contracts in Price, IJtah; Winslow, Arizonal
and Sweetwater, Wyoming. Addit ional coal requirements were met by shipments
from sweetwater, Wyoming, with Winslow, Arizona being identi f ied as a viable
alternative source. The Uodel results indicate that at least a $tO reduction in
price of Alton coal (all other prices held constant) would be necessary in order for
Alton coal to errter the optirnal solution. Conversely, an increase in the relative
prices of other Western coals to Alton coal could increase Alton's competit ive
posit ion.

The results of the analysis for 1990 show that other Western coals are
avai lable to the proposed Allen plant of the AWV Energy System and that these
coals have a comparative economic advantage to Alton coal. The Model does not
al locate Alton coal to meet projected 1990 demand. The analysis suggests that the
other coals are available for use at the proposed AWV Energy System at a lower
cost than Alton coal and without affect ing coal demand at other locations.
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Table I IC-7. - -Federa l  coal  leases in  the pet i t ion area

(Source :  U .S .  Bureau  o f  Land  Management ,  1980)

Lease  No .  Towns

s L  0 7 1 5 6 1  3 6  S .
u  0105404  40  s .

u  0 l  1 5 9 3 8  4 0  s .

3 9  S .
tJ 0122579 40 S.

u 0t22582 40 5.

tJ 0122583 40 S.
u 0t22584 40 S.

u 0122623 39 S.
u 0t22647 40 S.

u 0t22649 39 S.

u 0t22650 39 S.

u 012265 r 39 S.

u 0t22652 40 S.
u  0 t 2 2 5 7 5  4 0  S .
u 0t24768 40 S.
u  0 t  2 6 9 t 6  3 9  S .
u 0140770 40 s .

u 0147999 40 S.

u  0149582  40  S .

u 09E774 40 S.

u 098775 40 S.

sL  058575  39  S .

2 W .
5 W .

4 W .

4 W .
5 W .

4 W .

4/z \1.
4Yt  W.

4 W .
4 W .

4 W .

4 W .

4 W .

4 W .
5 W .
4 W .
4 W .
5 W .

4lz \l ,

4 W .

4 W .

4Yz W.

4 k  w .

5 W .
5 W .

Sec t ion

23
23
27
l 4
4
8
) )
24
26
l 8
L 9
2L
L 7
t 9
20
34
4
9
?3
24
25
27
3)
J 5
3

27
8
3 5
24
27
34
L 7
t 9
20
8
l 8
7
l 8
E
9
L 7
l 8
L 3
l 9

easqci u r owners
a l Pr ivate

r 5 0 . I 4

440.26

2 8 0 . 0 0

I  20  . 00

t 2 0 . 0 0

E 0 . 0 0

Lease holder

Caesar Ful ton
Utah Internat ional ,  Inc.

Utah Internat ional ,  Inc.

area

8 0 . 0 0
1 , 5 2 9 . 4 2

80
1 , 5 2 9 . 4 2

r ,720 .76  1 ,560 .62

I , l l 9 . 8 l  I , l l 9 . 8 l

582.28 582.28

320.00 320.00
319 .96  3 t9 .96

2 8 0 . 0 0  2 8 0 . 0 0
600 .26  150 .00

8 4 0  , 0 0  5 5 0 . 0 0

1 , 6 0 0 . 0 0  1 , 5 5 0 . 0 0

1 , 0 8 0 . 0 0  9 5 0 . 0 0

8 0 . 2 1  8 0 . 2 1
8 0 . 0 0  8 0 . 0 0

2 0 0 . 0 0  2 0 0 . 0 0
3 2 0 . 0 0  3 2 A . 0 0
5 1 8 . 6 0  5 1 8 . 6 0

319 .97 3 t9 .97

5 5 0 . 0 0  4 4 0 . 0 0

2 ,487 .60  2 ,487 .60

t , 5 9 9 . 3 6  1 , 5 r 9 . 3 6

1 5 5 . 7 4 1 5 5  . 7  4

40

Utah

Utah

Utah
Utah

Utah
Utah

Utah

Utah

Utah

Utah
Utah
Utah
Utah
Utah

Internat ional ,  Inc.

Internat ional ,  Inc.

Internat ional ,  Inc.
Internat ional ,  Inc.

Internat ional ,  Inc.
lnternat ional ,  Inc.

lnternat ional ,  Inc.

Internat ional .  Inc.

Internat ional ,  Inc.

Internat ional ,  Inc.
Internat ional ,  Inc.
Internat ional ,  Inc.
Internat ional ,  Inc.
Internat ionai ,  Inc.

Utah Internat ional ,  Inc.

Utah Internat ional ,  Inc.

Utah Internat ional ,  Inc.

Utah Internatronal ,  Inc.

Nevada Elecrr ic
Investment Company
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Table llc-7.--Federal coal leases in the petition area--Continued

Lease No. Township Ranqe Section
LeasS
area

urlace ow
bderal- Private Lease holder

sL 064507 39 S.

u  0 l 0 r  1 5 3  4 0  s .

u 060745 39 S.

u 060746 39  S .

40 s .

39  S .

39 S.

40  5 .
39 5.

40 s .

6 W .

5 W .

5 W .

5 W .

5 W .

5 W .

6 W .
5 W .

5 W .
6 W .

5 W .

)20.00

I , 0 0 0 . 0 0

2,492.89

754 .E9

I ,040 .  00

2,286.74

L 3
24
20
29
7
t 7
20
29
l l
l 4
29
)2
13
4
5

89
30
3 l
25
l 4
2 3
26
E
26
27
)4
26
27
34

2,324.22 1,759 .45 564 .77

2t+0.00 80.00

I , 000  . 00

831 .33  1 ,661 .56

7  54 .89

320.00 720.00

1,966.74 320.00

Nevada Electr ic
Investment Company

Nevada Electric
Investment Company

Nevada Electric
Investment Company

Nevada Electric
lnvestment Company

Nevada Electric
lnvestment Company

Nevada Electr ic
Investment Company

Nevada Electric
Investment Company

u 065012

u 083072

u 098705

Total 26,6t2 .7  L  22,025 .98 4,546.73 40

I

iArea in acres.'BLM management.
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Table I ID-  l . - -Nat ional  coal  consumpt ionf

t99 mil l ion of  tons
Consumin fuledium

Electr ic  ut i l i t ies
Industr ia l
Meta l lurg ica l
Resident ia l /com m erc ia l
Synthet ics
Exports

Total

77  2 .4
138.2
100 .0
0 .7
26 . )
7  6 .3

r , l 13 .9

I , 007 .1
279.4
100 .0
0 .7
56.2
77 .2

1 ,520 ,6

1, r27 6.7
279 .3
100 .1
0 .7

r22,1
77. r

1 ,855 .0

lU.S.  Department  of  Energy,
production forecast: Leasing Policy

L978, Federal coal leasing 1990 Regional coal
Development  Of f  ice,  Washington,  D.C.

Table IID-2.--Regional coal production tarFet!

1990 (mi l l ion of  tons
Coal  reeion

Western in ter ior
Fort Union
Powder River
Green River-Hams Fork ?
U inta-Southwestern Utah-
San Juan River
Denver-Raton Mesa
Texas

Total

9 .6
21.9
17  3 .7
t  05 .9
25 .1
34.5
5 .4

62 .3

438.4

10 .3
20.6
396.1
149.5
26 .3
58.4
6.9
79.6

7 49.6

9 .6
34.5
602.9
177.7
27  .9
72 .5
6.6

104 .  I

1 ,035 .8

lU.S.  Department  of  Energy,
production forecast: Leasing Policy

2lnc ludes pet i t ion area.

coal leasing 1990 Regional coal
Of f  ice,  Washington,  D.C.

1978, Federal
Development
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CHAPTER III

ANALYSIS OF IMPACTS WITH
REGARD TO THE ALLEGATIONS

A. INTRODUCTION AND ORGANIZATION OF ANALYSES

No current mining and reclamation plan for extract ion of coal within the

peti t ion area has been received by OSM, except for one related to the 5O0-ton-per-
month Shakespear mine. Therefore, the current mining project ions of Utah

International, inc., are used as a nominal basis for analyzlng the al legations made

in the peti t ion or raised during the public scoping process. Although the analysis is

based on the fol lowing assumptions, prepared by OSM as acceptable state-of-the-
mining-art,  the direcisite-related impacts of underground rnining are evaluated in

chapter IV (Rlternatives) of this document.

An annual coal production of about l0 mil l ion tons per year is assumed.

About 70 percent of the coal would be produced from three separate surface

operations and the remainder from two to three underground mines. Mining would

occur on 8,300 to 13,000 Federal surface acres of the 261613-acre Alton leasehold
( f ig .  I IA- l ) .  About  1,000 addi t ional  acres on the leasehold would be d is turbed by
ot[er related developments, such as haul roads and surface faci l i t ies. Slurry coal
pipel ines would be used to transport the coal southward to the proposed Warner
Valley and Harry Al len powerplants of the Al len-Warner Val ley Energy system.

These pipel ines would require about 5,000 gal lons per minute (gpm) of water to be
pumped f rom the Navajo Sandstone aquif er f  rom a well  f  ield on the Alton
ieasehold. An addit ional 1,500 .gpm of water would be extracted from the Navajo
Sandstone aquifer for industr ial and domestic water supply at the mines and for

dust control.

The maximum depth of str ipping would be 200 feet for the surface oPera-
t ions. Dragl ines used for surface mining would have 60 to 62 cubic yard buckets
with 325-f.oot booms (285-foot dump radius). Pit  widths would be 100 feet or less.
Truck and shovel str ipping operations would precede dragl ine str ipPing where
overburden thickness is more than l l0 feet but less than 200 feet. Five mining
operations would require a total of 1r100 employees at ful l  production.

It  is possible that other small  underground mines in the peti t ion area could be

developed concurrently with mining at the Alton leasehold. These other mines
probably would be located only in the easternmost part of the peti t ion a.rel '  *8."
underground m ining probably is the only econom ical ly f  easible method. The
poteni ial impacts i frat might accrue from such mining operations are analyzed
generical ly in chapter IV, alternative E (Designate entire peti t ion area unsuitable
ior surface mining only). The dominant impacts would be related to subsidence of

the land over col lapsed mine workings and possible resultant disruption of local
aquifers and. springs (see discussion in chapter I I I ,  Analyses, Shallow ground-water
systems and surface water).

In the following analysis, impacts are categorizd as short-term if they occur

during the life of mining and reclamation (about 40 years) and as long-term if they
would exist longer.

I I I-  I



B. ANALYSES

l. Air Qmlity

It  is al leged that mining the Alton leasehold would negatively impact the air
qual i ty  in  Bryce Canyon Nat ional  Park.  To analyze th is  a l legat ion,  in format ion was
obta ined f rom Utah Internat ional ,  Inc. ,  (UI I )  regard ing how the leasehold would be
rn ined  ( f i g .  t l lB l -1 ,  tab les  I I IB I - l  and  I I IB I -2 ) .  Ana lyses  o f  the  p robab le  impac ts  o f
min ing were prepared by EPA Region VI I I  for  OSM, by Envi ronmenta l  Research and
Technology (ERT) for  Utah Internat ional ,  [nc.  and by the Sierra Club Legal  Defense
Fund.  The prevent ion of  s ign i f icant  deter iorat ion (PSD) increments are used as
guidel ines only ;  the proposed min ing pro ject  would not  requi re a PSD permi t  under
current  regulat ions.  A summary of  the three studies fo l lows:

EPA s tudv

Project ions were made f  or  1994 and 20Lq ( tables I I IB l -  I  and I I IB l -2) .
Maximum mining act iv i ty  would occur  in  1994.  Thus the 1994 analyses represent
the maximum emissions expected. Mining activi ty would occur closest to the Park
boundary in  2014.  Therefore the 2014 emiss ions ind icate the maximum emiss ions
at  the c losest  point  to  Bryce Canyon Nat ional  Park ( f ig .  I I IBI - l ) .  The 1994
scenar io assumes a tota l  coal  product ion of  11.04 mi l l ion tons per  year  (mty)  and
the 2014 scenar io assumes a tota l  coal  product ion of  9 .7 mty.

Par t ic le  s ize d is t r ibut ions were assumed based on the work of  PEDCO ( t  978) ,
and Marlatt  and Dietr ick (1979). Al l  the modeled sources (except crushers and
conveyors)  were assumed to have the fo l lowing percentages of  the i r  emiss ions in
the l isted part icle size ranges:

l9  percent
5 percent
5 percent
8 percent
63 percent

less than I um diameter
I .0-2 .0  um d iameter
2.0-3.3 um diameter
3.3-7 .0  um d iameter

greater than 7.0 um diameter

The crusher and conveyor emissions were al l  assumed to be less than I um (t
micron)  in  s ize.

Utah Internat ional ,  Inc.  suppl ied a copy of  ' rMeteoro logica l  and a i r  qual i ty
annual report for the proposed Alton mine near Kanab, Utah, March I978 through
February 1979" (nRT, 1979). This document tabulates the hourly averages of
meteorological tower data col lected at the Alton site. An annual stabi l i ty wind
rose was used in the annual calculat ions and hourly data were used in the 24-hour
calculat ions.

The Industr ial Source Complex (ISC) model was used by EPA to predict annual
and Z4-hour ground level part iculate (TSP) concentrat ions around the Alton mine.
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Table I I IBl-1.--Ernission f"

Source Emission factor I
Operation parameter

1994 2014

Dozer operation
Topsoil removal
Tractor operations
Overburcien drilling
Overburden blasting
Dragline operations
Overburden truck/sho vel
Overburden hauling
Overburden dumping
Coal drilling
Coal blast ing
Coal removal
Underground coal loading
Coal hauling, unpaved
Coal hauling, surfaced
Coal dumping
Raw coal stockpile
Primary crusher
Conveyor system
Secondary crusher
Load in/crushed pile
Crushed stockpile
Load out/crushed pile

Wind erosion:
Totally disturbed areas
Reseeded areas

Grader operations

Diesel exhaust:
Trucks
Front-end loaders
Dozers
Graders
Scrapers
Tractors
Miscellaneous

Other vehicle traff ic:
Unpaved roads
Surfaced roads

32 lb/dozer-)tr
0 .38 lb lyd '

32 lb/tractor-hr
1.5 lbihole

49.8 lb/blaq
0.021lb/yd-
0.037 lb/ton
7.0 lb /vMT
0.002 lb/ton
0.22 lb/hole
58.5 lb/blast
0.031 lb/ton

0.0002 lb/ton
7.0 lb/vMT
0.8 rb/vMT
0.017 lb/ton

1.6 u lb/acre-hr
0.02 lblton
0.02 lb/ton
0.06 lb/ton

0.0002 lb/ton
1.6 u lb/acre-hr
0.0002 lb/ton

1
0.0014 u{ ton/acre-yr
0.0027 u'ton/acre-yr

32 lb/trader-hr

0.256lblhr
0.172lb/hr
0.165 lb/hr
0.061 lb/hr
0.406 lbihr
0.136 lb/hr
0.139 lb/hr

7.0  lb ivMT
0.8 rb /vMT

35,438 hrlyr
7 67 ,946 yd' lyr

945 hr/yr
30,000 hole/yr

300 blast/y;
43,101,000 yd'/yr
221950,000 ton/yr
559,358 VMT/yr

221950,000 ton/yr
135,000 hole/yr

450 blast/yr
7,E80,000 ton/yr
),156,000 ton/yr
68,324 VMT/yr

1,20),5E4 VMT/yr
11,036,000 ton/yr

8.2 acres
1110361000 ton/yr
11,036,000 ton/yr
11,036,000 ton/yr
9,526,000 ton/yr

3.3 acres
91526,000 ton/yr

1,380 acres
747 acres

10,125 hr/yr

147,591hr/yr
25,313 hrlyr
50,625 hr/yr
10,125 hrlyr
5,063 ft lyr
944 hrlyr

18,563 hrlyr

41,500 YMT lyr
218,400 VMT/yr

35,43i hrfirr
3E7,200 yd'/yr

945 hr/yr
30,000 hole/yr

300 blast/y;
42,811,000 yd ' /y r
!7,9611000 ton/yr
331,845 VMT/yr

17,951,C00 ton/yr
135,000 hole/yr

450 blast/yr
8,418,000 ton/yr
1,280,000 ton/yr
44,881 VMT/yr

t,46),679 VMT/yr
9,598,000 ton/yr

8.2 acres
9,698,000 ton/yr
9,698,000 ton/yr
9,698,000 ton/yr
8r368,000 ton/yr

3.3 acres
8,368,000 ton/yr

i ,033 acres
848 acres

lQ,l25 hr/yr

167 ,841 hr lyr
25,t1) hr lyr
50,625 hrlyr
rc,125 hr/yr
5,063 hr/yr
944 hrlyr

18,563 hr /yc

41,500 VMT lyr
218,400 VMT/yr

lu is in m/sec.
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Table I I IBI-2.--Air  pol lut ion control  measures

Source
Air  pol lu t ion

control measure

Air  po l lu t ion
control  ef f ic iency

(percentl-

Coal truck dump

Raw coal stockpi le

Pr imary and secondary
crushers

Conveyor  system

Haul roads ( in the pits)

Haul roads (pits to
f  ac i l i t ies)

Coal load-in and -out
of crushed coal pi le

Crusher coal stockpi le

Dri l l  r igs

Water spray system.

Surface crust ing agent.

Wet scrubbers.

Enclosed, transfer points
vented to wet scrubbers.

Water ing.

Hard-surfaced (chip and
seal) or chemical

stabi l izers.

Water sprayers.

None.

Air  f i l ter  or water
inject ion.

70

85

99

99

50

85

50
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The model is a Gaussian plume formulation and al lows for deposit ion using the

ti l ted plume concept (surface deplet ion). The ISC model can only accept square

rather than rectangular area sources. Therefore, each rectangular area source was

approximated by Jsquare area source of equal area. and emission rate. Also, h.g"
area sources were constructed to simulaidlr,"-emissions from l ine sources (haul

roads). cons"qllniiy, .uuiion ihoura u" used when interpreling the predicted

concentrat ions io. receptors several ki lometers downwind of these area sources'

The ISC model assumes tft"i tl-r" t".rain is flat or gently rolling and the rnodel did

not consider the terrain dif ferences between Bryce Canyon National Park and the

mine.

The results of the predicted annual concentrat ions are displayed in f igures

I I IBI -2 and I I IBI -3.  The in tersect ions of  the squares rePresent  receptor  s i tes for

emissions. The nurqbers in the squares represent the calculated ground-level

concentrat ions (ug/m') ut the neareit  intersections, determined by the dispersion

model. The isopftfr  l ines conform to the emission concentrat ions disp_layed_ in the

receptor si te blocks. These Sesults can be qompared lo the EPA PSD Class I and II

annual increments (f  ug/m' and t 9 uglmt ,  respectively). However, i t  must be

emphasized that as a Lonsequence of the Alabama Power Co. vs. EPA court

decision, and the newly reissued PSD regulat ions (t+S FR SZeld, the mines and

other similar f  ugit ive dust sources would not be subject to PSD review or

standards, and t ie required air qual i ty increment analysis. Nonetheless, the

increments have become famil iar and useful yardsticks against which one can

compare rnodel results.

The above-referenced f igures indicate that the annual Class I increment

would not be exceeded at Bryce Canyon National Park. The maps also .show areas

external to the lease boundiry wheie the Class II  increment (19 ug/m') would be

exceeded. These areas are very small ,  local ized, and about I  ki lometer or less

from the lease boundary. These areas are immediately downwind of mining areas

A,  B,  and C,  which are major  par t icu late emi t tqs.  The maximum concentrat ions
piedicted ai an off - lease receptor are 38 uglm' Q.99{;.  at UTM coordinates 375-k i lometers 

east  ,  4 , I32. i  k i lomeiers nor th)  and 29 uglm'  (ZOtt+;  a t  UTM coord inates

395 ki lometers east ,  41137.5 ki lometers north). Both receptors are I ki lometer o5

less from the lease boundary. The predicted concentrat ions fal l  to about 5 ug/m-

about 2 to 5 ki lometers f rom the lease boundary ( 1994 case) and about 3 ki lometers
f rom the lease boundary in  the 2014 case.

The meteorological data were screened for worst-case days, and nine days

were chosen for 24-l iour modeling (three days in 1994 and six days in 2014). The

predicted 24-hour concentrat ions for the worst-case day mode.le{ for 1994 and 2014

are presented in f igures II IBI-4 and II IBI-5. The l0 and 37 uglm- isopleths are 9l_so
drawn. The isopleth values correspond to the 24-hour Class I and Class II  PSD

increments, respectively. For the 1994 case (f ig. I I IBl-4), the results for the

worst-case day iuggest relatively small areas external to the lease boundary where

the Class II  24-houiincrements would be exceeded. These areas general ly overlay

the surface mining areas and extend l"to 4 ki lometers off the Alton ieasehold. TSP

concentrat ions in excess of 37 uglmt may occur in the southern part of Dixie

National Forest. The model output also predicts one exceedance of the Class I

increment at Yovimpa Point during these three worst-case days. For sources

subject to PSD regulat ions, two exceedances per year consti tute a violat ion.

Several of the days modeled (year 2014) exhibited concentrat ions in excess of

the Class II  increments at greater distances downwind than in the 1994 scenario.

I I I -3



The area with concentrat ions exceeding 37 ugl^3 is also signif icantly greater in
extent. Three of the six days modeled showed concentrat ions greater than Class I
stand4rds at Bryce Canyon. Several days showed concentrat ions greater than 37
ug/m- wi th in the southern par t  o f  Dix ie Nat ional  Forest .

Yovimpa Point 's elevation (about 9,000 f eet above mean sea level) is
approximately 21300 feet (700 meters) above the mine area. A vert ical distance of
21300 feet (ZOO meters) corresponds to about seven t imes the vert ical dispersion
coeff icient (sigma z) at 5 ki lometers downwind (and D stabi l i ty).  At 20 ki lometers
downwind (and D stabi l i ty) the 700 meter height corresponds to 3.5 sigma z. These
considerations suggest that l i t t le or no part iculate matter would reach Yovimpa
Point (or other high Park receptors) because the mine plumes have not dif fused
enough vert ical ly at these downwind distances.

These considerations may not be correct for the southeast corner of Bryce
Canyon National Park, where alt i tudes are about 7 1400 feet above mean sea level
(MSL).  Receptors at  7 ,400 feet  (MSL) would be approx imate ly  7OO feet  (2 lO
meters) vert ical ly above the rnine area. The EPA val ley model simulates terrain
f low in stable atmospheric condit ions by al lowing the plume centerl ine to come
within l0 meters of the elevated terrain and by l inearly decreasing the concentra-
t ions to zero over a 400 meter vert ical distance as the plume moves up the sloping
terrain. Therefore, the ISC f lat terrain model results predicted at the southeast
corner of the Park may be high by a factor of two.

In conclusion, the Class I incrernents at Yovimpa Point and other high-
elevation Park receptors would not be exceeded. Receptors at the extreme
southeast corner of the Park may experience I or 2 days per year with 24-hour
part iculate concentrat ions in excess of l0 ug/m'. The frequency of occurrence of
these exceedences at these receptors would be much lower than the frequency
predicted by the ISC f lat terrain model.

Furthermore, the EPA analysis indicates that Class II  PSD increments would
be exceeded at numerous areas surrounding each of the three mining areas. Also,
the aqnual and 24-ho4r Federal national ambient air quality standardi for TSP of 50
ug/m- and 150 ug/m-, respectively, should not be exceeded. Reducing the size of
the operation by eliminating the rnining area closest to the Park would not change
the conclusions, just lessen the area of impact.

No analysis .  was performed for other possible surface mining in the peti t ion
area east of the Park. However, an approximation of the impact that could occur
from a surface mine in this location (Sheep Creek-Bull  Val ley) can be developed
from the data presented for the Alton mine (see IVD-t).  For a 2 mty operation,
Class I PSD annual standards probably would be exceeded within 2 to 3 ki lometers
of the mining location, and concentrat ions greater than the 24-hour PSD Class I
standards probably would occur within 3 ki lometers of the mining location.

ERT study

ERT calculated the emission rates, part iculate size distr ibution, and control
eff iciencies, and provided meteorological data that were used in both in the ERT
and EPA analyses. ERT, however, used a dif ferent dif fusion modeling approach
than EPA.
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The ERT model (h4lNE) was used. I t  is a mult i-source sector averaged
Gaussian-plume model that can treat point sources, area sources, and l ine sources.
The model assumes f lat terrain and 100 percent ref lect ion at the ground surface.
The model al lows for deposit ion using the source deplet ion approach, where a
direct reduction in assumed emission rate is calculated (ERT, 1980; Utah
International, Inc. comments on the draft evaluation document).

The model results calculated using the MINE model are summar\zed in table
IIIBI-3. As can be seen from the table, al l  projected concentrat ions are below the
Class I and Class II  PSD increments for total suspended part iculates.

Sierra Club study

Twenty-four-hour TSP concentrat ions at the Bryce Canyon National Park
boundary were calculated. No analysis was performed for the annual average.
Modeling assumed: a single point source dragl ine located 5 km from the Park; a
coal mining rate of.7 to l0 mil l ion tons per year; neutral stabi l i tyl  southerly winds
and 3, 4, and 5 meters per secondl six part icle size classes (PEDCO, t978h a
source-depleted Gaussian-plume model; and f lat terrain. Concentrat ions were
calculated for l-hour periods and scaled to 24-hour periods using a l /3 mult ipl ier
(table II IBI-4). The results indicate that the 24=hour PSD Class I increments would
be exceeded i f  Utah International, Inc. were to mine 7 to 10 mil l ion tons per year
at 5 km from the Park boundary. The rhodeling did not consider other mining
operations ( i .e.,  haul roads, coal loading, topsoi l  removal, etc.);  the assumed
mining rate is about three t imes the rate planned by Utah International in the
eastern part of the Alton leasehold; 7 km is a more real ist ic distance of closest
aPProach to the Parkl and, the dragl ine emission rate of. 33 g/sec is higher than the
combined emission rate used by EPA for al l  three pits of 23 glsec. Correction of
these factors wil l  tend to reduce the above-calculated 24-hour concentrat ions to
levels near the Class I increment.

Conclusion

Based upon the EPA report, OSM concludes that the annual average TSP
concentrat ions would not exceed either the PSD Class I or I I  increments. The 24-
hour PSD Class II  increments would be exceeded close to the active mining areas.
Also, the 24-hour PSD Class I increment would not be exceeded on high-terrain
locations within the Park, but could be exceeded one or two t imes a year in the
southeast corner of the Park.

2. Visibility

The petit ion alleges that visibil i ty from the Park would be reduced. There-
fore, Systems Applications, Inc. (SAI) of San Rafael, California, was contracted by
EPA to perform a visibil i ty assessment. The methodology for the SAI analysis and
the detailed results are discussed in the SAI report (1980). ERT, under a UII
contract, has performed a visibil i ty assessment of the Alton area and the results
are available (ERt, 1980b).
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SAI s tudv

SAI calculated visual ra_ng,e rqductions fgr four l ines of sight frorn Yovimpa
point  (az imuth i  o f  2200-r  2000,"180o,  and l600) .  SAI  ca lcu lated the v isual  range

reductions using a combination of hand calculat ions and calculat ions performed by

thei r  pLUVUE'model .  Opt ica l  th ickness (or  v isual  range reduct ion,  s ince the

quanti t ies are proport ionai) calculat ions were performed running PLUVUE with a

norrnal ized souic" '"rnission rate of 100 gm/sec and for each of the f ive part icle

s ize c lasses and four  meteoro logica l  condi t ions (n s tabi l i ty  and 2.0,  3 .6,  and .5.8
m/s; and E stabi l i ty an d 2.0 m/s).:  The sal ient model outputs were tables of optical

thickness versus piur" downwind distance for these twenty cases. The total visual

range reduction for a given l ine of sight was calculated by hand using the PLUVUE

outfut. An air parcel-trajectory sweeping across the mine areas was envisioned to

define the downwind disiancei from the various mine sources to the various

selected l ines of sight. The visual range reduction is independent of the exact

posit ion of plum" *-ut". ial  along the l ine of sight. Hence, the total visual range

reduction was calculated by superimposing the contr ibution to the visual ran8e

reduction from each source and part icie size. For a given meterological condit ion'

part icle size, and source to l ine of sight downwind distance, a visual range

reduction *ui calculated using the PLUVUE, table and the rat io of the normalized

emission rate (tOO g/s) to the actual source emission rate.

SAI's study indicates a strong possibi l i ty of perceptible, though local ized,

visibi l i ty impairment from the mine emissions. Part iculate emissions from mining

areas A ani  B ( f ig .  I I IBI - I )  are predic ted to be v is ib le f rom Yovimpa Point .
plumes would be peiceptible as whit ish-gray^cloudsor.haze layers agairy.t  the tree

covered backg,round. 
'Plurn"s 

would be- lOe to 20" (0.8 to 1.6 miles) 
'  
wide and

approximately" lo (415 feet) high as viewed frorn Yovimpa Point and at a distance

of j  miles. Because of intervening topography, the entire plume might not be

visible f  rom Yovimpa Point. (See chapter I I I ,  Visual Resources.) The SAI results

are very sensit ive to the magnitude of part iculate e'rnissions in the submicron

range. 
-f , ignty 

percent of the piojected impacts _were-attr ibutable to the l9 percent

of the emissions in the submicron size range. Therefore, i f  the percentage of the

submicron part iculate emissions were to increase, the visual range . would be

reduced by about the same percentage. SAI used visual range reduction as the

parameter to quantif y visibility impaCts and predicted that visual range reductions

iooking through the plume of 14, t5r 6, and 5 percent (azimuths 220 through 160'

."rp"c"t ively)ior the'year oI 1994 and 6, 9r 3, anA t4 percent (azimuths 220 through

l6d, respeit ively) toi tne year of 2014. The frequency of occurrence of visible

plumes iro* Yovimpa Point was estimated using joint frequency tables avai lable

from ERT for the Alton area. During approximately one-third of the dayl ight

hours, plumes are not l ikely to be perceptible and objectionable. The highly-

visible, long plumes, equivalent in magnitude to those described above and in f  igure

IIIB2-1, would occur infrequently and general ly during the early morning. How-evert

part iculate plumes would be visible near mining operations two-thirds of the

dayl ight hours.

The visual range reductions as a function of the l ines of sight and year (1994,

2014) is shown in f igure II IB2-1. The port ions of the curves above the perceptibi l i ty

threshold (+ percent visual range redgction) g.epresent the angular extent of the
plumes v is ib le f rom Yovimpa Polnt  (10 ' to  20 ' ) .  The ver t ica l  extent  of  the p lume
'(0.3o 

to g.Go) was estimafed from the l-sigma-z plume thickness for D stabi l i ty
(about 100 meters) and typical observer to plume distances. The plumes would

appear whitish-gray against the darker tree-covered background. All percentage

IIt-5



Table I I IB I  -3 . - -Resul ts  of  ar r  qual i ty  model in

Case modeled

Appl icable
PSD

inc remqnt
(us /m ' )

Max imum
concentrat ion

t , J'r,
\ uF /m /

1994 2014

Annual :
Max imum o f f - l ease  va lue
Maximum Bryce Canyon value

Max im um 24-hour :
Of  f  - lease
Bryce Canyon

T9
5

5 .0
0.2

29 .L
2 .7

4 .0
0 .3

29 .0
3 .4

37
l0

Tab le  I I IB I -4 . - -Resu l t s  o f  a r r  qua l i t y  mode l in

I -hour  TSP ?
concentrat ion (ug/m')

24-hour TSP
Wind eed (m/s)

3

4

5

87

74

63

concentrat ion (u l ^3 )

29

25

2 l
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reductions were calculated assuming a 2}}-kilometer baseline visual range. The
predicted visual impacts would occur often based on the frequent occurrence of
neutral and stable condit ions with l ight to moderate winds.

Insignif  icant increases in regional haze are expected. However, during
periods of blast ing, visual impacts might be greater than those calculated.

ERT study

Utah International, Inc. contracted with Environmental Research and
Technology, Inc. (ERT) to conduct an air qual i ty and visibi l i ty assessment of mining
in the Alton leasehold. ERT calculated visual range reductions for eight l ines of
sight selecteci by the National Park Service for their visibi l i ty measurements.
Seven of these are from Yovimpa Point, and the eighth is from Lava Point in Zion
National Park, looking toward Bryce Canyon National Park. Sequential visual
range modeling was conducted using both ERT's MINE (air qual i ty) and VIRAD
(visibi l i ty) models. The results of the visibi l i ty modeling for the worst case (occurs
once a year) shows visual range reductions of 6.3 percent looking towards Navajo
Mountain, 7.7 percent looking towards Mt. Trumbull ,  and l I .7 percent looking
towards the mining area. In terms of human perception, the ERT study concluded
that the worst cases were very near the l imit of perception, inferr ing that there
wil l  not be a regional haze problem. Also, the worst cases could l ikely produce
some noticeable change but would occur at most I  percent of the t ime and only
when looking direct ly into the mined areas.

Sierra Club study

The study evaluated the effect that a single dragl ine would have on visibi l i ty.
Visual range reduction was calculated by a model that used two dif  ferent
par t icu late s ize d is t r ibut ions.  Using the PEDCo (197S) d is t r ibut ion,  which has a
higher percentage of large part icles than the distr ibution used by SAI, the visual
range would be reduced by l5 percent. However, the Sierra Club used data (from
D. Fox, U.S. Forest Service) which indicated a high percentage of submicron-size
part icles. Using this data, the calculated visual range was reduced 55 percent. In
both cases, the study assumed an init ial  visual range of 200 km. Insuff icient
information was presented to determine whether or not the data supplied by Fox is
more accurate than the data used by EPA and ERT; therefore only the EPA and
ERT data was used in this document. Information needed includes location of
monitors downwind to ensure that a signif icant amount of large part icles have not
already experienced deposit ion, and that the data represents typical ernissions from
a dragl ine.

The study did state that surface mining would produce a dist inct gray-brown
plume visible from Yovimpa Point and other south-facing areas in the Park. Also,
the plume may be very opaque at the instant of release.

Conclusion

Studies by three separate contractors indicate that some reduction in visual
range wil l  occur as a result of mining, although the amount of potential reduction
ranged frorn scarcely perceptible to 65 percent. OSM found insuff icient informa-
t ion to just i fy use of the part icle size distr ibution and location of mining that led
to the largest reduction; however, some loss of visibi l i ty would be expected,
especial ly during blast ing periods. Two studies found that a plume would result

fit-7



from surface mining activi t ies and would tend to obscure features in the middle-
ground v iew,  a l though such p lumes might  not  r ise h igh enough (above 415 feet)  to
obscure the distant view. Plumes could be dense enough to be opaque near their
point of origin. They would appear most visibly in the early morning and would
reduce in  s ize throughout  the day f  rom a predic ted maximum length of  1 .5 mi les.

t. Visual Resources of the Bryce Canyon Area

The peti t ion al leges adverse visual intrusion would accrue from mining and
reclamation operations in the peti t ion area. Two photographic analyses and one
line-of-sight analysis were performed on the area around Bryce Canyon National
Park to issess the visual resource impact of rnining in the peti t ion area. (See

chapter V, Visual resources of the Bryce Canyon area.)

None of the mining scenarios presented in the photographs (see enclosure)
impair  the v iewer 's  abi l i ty  to  see the f i rs t  s tep of  the Sta i rcase-- the eroded edge
of the Paunsaugunt Plateau into which Bryce Canyon is carved. The immediate
foreground from Yovimpa Point (which is one of thirteen Park viewpoints) would
never be physical ly altered in any way by mining, which would not be closer than 5
mi les.

The impact on viewer sensit ivi ty begins when attention is directed to the
edge of the second giant step of the Grand Staircase, .namely the Grey Cli f f .s
(ch--apter I I ,  Visual Relources), visible in the background (photographs 2A and 2B).
The "worst-case" view (photographs 3A and 38, based on disturbed land), repre-
senting the closest approach of mining to Yovimpa Point, shows a dragl ine direct ly
in  the v iewer 's  s ight  l ine.  In  the " rec lamat ion p lus l0  years"  photographs (4A and
4B),  the same area would vary d is t inct ly  in  texture and color  f rom the surrounding
Iandscape, in much the same way as do the present disturbed areas seen in the
photographs. This area fal ls in BLM Visual Resource Management Classes II ,  I I I ,
and IV (f ig. I IB3-2). Class II  requires that changes in any of the basic elements
(form, l ine, color, texture) caused by a management activi ty should not be evident
in the characterist ic landscape. A contrast may be seen but should not attract
at tent ion.  Class I I I  requi res that  contrasts  to  the basic  e lements ( form, l ine,  co lor ,
texture) caused by a management activi ty may be evident and begin to attract
attention in the characterist ic landscape. However, the changes should remain
subordinate to the exist ing characterist ic landscape. Class IV requires that
contrasts may attract attention and be a dominant feature of the landscape in
terrns of scale. However, the change should repeat the basic elements (form, l ine,
co lor ,  texture)  inherent  in  the character is t ic  landscape.

The Visual Resource Management classes II  through IV may have al l  class
cri teria exceeded for the short-term during mining and less than l0 years after
cornplet ion of  rec lamat ion.  Successfu l  rec lamat ion,  therefore,  def ined st r ic t ly  by
cover percentage and accepting grass-sage vegetation as "successful" (see Vegeta-
t ion section), would satisfy Class II I  and IV cri teria. Those areas of the leasehold
that are Class II  ( f ig. I IB3-2) and are rnined could not be restored to Class II
cr i ter ia  wi th in l0  years af ter  complet ion of  rec lamat ion.  However,  the mined
areas would be restored and revegetated within a few years after mining. Thus i t
would be expected that Class II  cr i ter ia would be met in the long term and that the
reclaimed area would be similar in appearance to the present chained areas. This
area would be fu l ly  v is ib le f  rom Yovimpa Point .

I I I -8



I t  is expected that mining would be intermittently visible for about 27 years
start ing around 1990, and active reclamation for at least an addit ional 5 years.
Any movement within the mining area would tend to attract the attention of the
observer, thus creating a possible greater effect on him.

National Park Service visi tor survey

A visi tor survey was conducted at Bryce Canyon National Park fronr mid-
June to mid-september 1980,  in  response to controversy over  the ef fects  that
proposed str ip mining near the Park would have on certain Park values and visi tor
enjoyment of those values. The survey did conclude that certain values, which
were determined to be important to visi tors to Bryce Canyon National Park, would
be adversely affected by the proposed str ip mining activi t ies. A summary of that
study fol lows.

General al legations of the peti t ion which were examined in the NPS visitor
survey are:

". .  .surface coal mining operations in the affected areas, which abut Bryce
Canyon, would scar the Park's scenic vistas, signif icantly reduce visibi l i ty and
other air qual i ty related values, threaten the fragi le and unique geologic
f ormations f or which Bryce Canyon is famous, and damage the Park's
ecological system. These adverse impacts would signif icantly diminish the
educational, aesthetic and recreational experience of the thousands of
persons who visi t  the Park each year."

The survey deterrnined: t)  why visi tors go to Bryce Canyon National Park; 2)
what the important values of the Park are; and, ,  how visitor enjoyment of
certain values would be affected by the proposed mining activi t ies. The effects of
mining on_ visi tor enjoyment of the scenic vistas were evaluated by obtaining
resPonses f rom visitors to simulated changes in the scenic vista.

Of the 531 visi tors who responded to question 7, survey B, as they left  Bryce
Canyon National Park, 65 to 80 percent visi ted Sunrise, Sunset, Inspirat ion, and
Bryce Points. Fif ty-two percent visi ted Rainbow Point, and only 29 percent visi ted
Yovimpa Point. Of the thirteen designated viewpoints, Yovimpa Point was the
least visi ted viewpoint by those surveyed.

Total visi tat ion to Bryce Canyon National Park in 1978 was 580 1328. Nearly
85 percent of these visi tors went to the Park between May and October. Visitat ion
through August 1980 is est imated to be 5781601. From the survey percentages, i t  is
estimated that about 300,000 people wil l  visi t  Rainbow Point and about 180,000
wil l  visi t  Yovimpa Point in 1980. Use has continued to increase over the past
years' and is expected to fol low this upward trend in the future. Based on
stat ist ical project ions on visi tor usage, f  rom 7.5 to L5 mil l ion people wil l  visi t
Yovimpa Point during the 30-year mining and reclarnation period. Highest
visi tat ion historical ly is during the months of May, June, July, August, and
September.

Examination of the origin of the visi tors surveyed showed that Bryce Canyon
National Park is not only of national signif icance, but of international signif icance
as well .  Nearly l2 percent of the visi tors who part icipated in the survey this past
summer were from foreign countr ies. However, this percentage under-represents
the amount of foreign visi tat ion in the Park since many of the foreign visi tors that

I I I .9



were asked to part icipate in the survey could not because of language barriers. In
addit ion, about 43 percent of the visi tors surveyed were f rom east of the
Miss iss ippi ,  wi th  8 percent  f rom Utah and the remain ing 36 percent  f rom the
western United States. Over 97 percent of the visi tors surveyed said they would
visit  the Park again.

As stated previously, an objective of the survey was to determine what are
important values that bring people to Bryce Canyon National Park. Questionnaires
B and C asked how important several i tems were to people's visi ts to Bryce Canyon
National Park. Responses ranges from "not importantrr to ' fextremely important"
for the nine i tems l isted. Over 99 percent of the visi tors surveyed said that scenic
views are important. Rock formations were considered important by 98 percent of
visi tors surveyed, and about 89 percent said that natural forest, wi ldl i f  e, and
soli tude are important. Over 98 percent of the survey respondents said that clean
( f resh)  a i r  is  important .

Several questions concerning how the value of their visi t  to both Yovimpa
Point and the Park as a whole would be affected by the proposed mining activi t ies
under dif ferent scenarios were asked of the 11200 visi tors to Yovimpa Point. The
scenarios, as represented by photographic panoramas were: l)  the present view
from Yovimpa Point during the summer; b) an art ist 's conception of the same view
as i t  would appear under worst-case mining condit ions; and c) an art ist 's
conception of the same view after mining and successful revegetation. Nearly 58
percent of survey respondents stated that the value of their visi t  to Yovimpa Point
would decrease i f  the scene appeared as shown during active mining.

The results of the NPS visitor survey have been questioned by the pbti t ioners,
the intervenors, and the Off ice of Pol icy Analysis, Department of the Interior. The
peti t ioners al lege that panoramas used to portray mining and reclamation activi t ies
unfair ly underestimate what actual impacts of the mine wil l  be. Conversely, the
intervenors feel the panoramas overstate l ikely impacts of mining on the view f rom
Yovimpa Point. Both peti t ioners and intervenors addit ional ly al lege bias in the
administrat ion and design of the survey; the National Park Service has responded
to these al legations in a formal submittal to the record.

The Off ice of Pol icy Analysis (Opn), Department of the Interior, bel ieves
that the Park Service overstated the numbers of visi tors in al l  areas by about one-
third. OPA bases this conclusion on an evaluation of the procedures and mult ipl iers
used by the Park Service. Variat ions in procedures and mult ipl iers are:

.  Average passengers per autot  3.4 (NPS) vs.  3.0 (OpR). Adjustment:  -10
percent.

Visitor entry and reentry. Park Service did not adjust for this factor.
Adjustment:  -14 percent.

Park Service loop count not adjusted for towed trailers, bicycles, and buses,
all of which trip the counter. Adjustment: -7.4 percent.

Bus passengers did not visit Yovimpa Point.

Projections of future visitations to the Park are dependent upon population
growth, growth of real income, change in prices of alternative recrea-
tional opportunties, and cost of recreation (i.e., gasoline and lodging).

I I I .  I  O



A compar ison of  NPS and OPA v is i ta t ion est imates fo l lows:

Park Serv iceDate OPA
Vis i ta t ion to Bryce Canyon

1977

t97 8

r979

I 980

6 t  I , 500

580, 325 (67g,300) t

558,  I  00

578,601 (442,782) l '2

455,568

506,079

41  5 ,785

2 329,87 3

Vis i ta t ion to Yovimpa Point

I  980 180,000 109,7 50

I

iV is i ta t ion f  igures found in  OPA repor t .
-By  

Sep tember  l ,  1980 .

A copy of the OPA report is included in the public record.

Eff ect of blast ing with regard to visual intrusion

The ef fects  of  b last ing as re lated to normal  min ing operat ions,  conducted
within state-of-the-art parameters, has been assessed by the Off ice of Surface
Mining in  a &Iay 1980 study.  Both ground and a i r  b lasts  were detonated in  the
potential mining area visible from Yovimpa Point and overburden and coal shots
were photographed. A photographic record was made of the results. Al lowing for
the fact that photographs taken with a 48- to 55-mm lense consistently under-
est imate the ef fect  avai lab le to  a v is i tor  to  Yovimpa Point ,  i t  is  obvious that  the
dust  p lumes f rom blast ing would be readi ly  v is ib le f rom that  vantage point .  The
amount  v is ib le ( re lat ive to  p lume height  and densi ty)  is  d i rect ly  re lat ive to  the
type of blast. Overburden blasts would be the least visible (documented by onsite
blasts in Alton East and by photographs taken at other mines). Coal shots would
generate larger  p lumes,  because of  the ef fect  o f  less s temming.  F i rebal ls
associated with coal shots would be avoided through use of explosives and
techniques that would el iminate a potential f i rebal l .  These shots would be readi ly
visible to any viewer and would be expected to average one or two a day at each
rnining area while rnining is in progress at maximum production. Only those blasts
in the easternmost mining area are expected to be visible. The dust generated by
al l  blast ing operations would be further pressed on the viewer by the fact that air
f low in  the Bryce Canyon area dur ing peak v is i tor  months (summer and ear ly  fa l l )  is
general ly southwest to northeast, from the Alton leasehold toward the Park.
Because the potential str ip mining is south of Bryce Canyon, al l  dust from blasting
plus fugit ive dust generated by haulage traff ic and heavy equipment removing
topsoi l  dur ing the summer v is i tor  season would dr i f t  toward Yovimpa Point  and
may reach the Park. During mining in the eastern part of the Alton leasehold,
visibi l i ty from Yovimpa Point could be reduced to the point that port ions of the
landscape in the 5 to 15 mile background zone could be obscured by the
phenomenon known as p lume b l ight  (emiss ions in  a v is ib le coherent  form, t raceable
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to the source). The air qual i ty necessary to view selected port ions of the Grand
Staircase would be reduced by such bl ight (see chapter I I I ,  Visibi l i ty).

Hikers using the trai l  that circles the r im of the plateau below Yovimpa Point
would be aware of mining because of the proximity of the trai l  to the operations.
Visibi l i ty from port ions of the trai l  could be obscured at t imes during the day. I f
rnining continued during the night under l ights (as is common practice during t imes
of ful l  production), campers at the Yovimpa Pass Campsite would be aware that a
rnining operation was close by.

No photographic analysis similar to that performed for the Alton area was
performed for the Sheep Creek-Bull  Val ley area. However, topographic and l ine-
of-sight prof i les were drawn from the representative vista points of Rainbow Point,
an overlook near Ponderosa Canyon, Fairview Point, and Paria View, to the
potential ly str ippable locales in the Sheep Creek-Bull  Val ley area. I t  was found
that the fol lowing potential ly surface minable areas were visible from one or more
of these view points:

.  The top and the northern and western slopes of Horse Mountain (T. 38 S.,
R. 4 W., sec. 13, 14, 23, 24);

.  The area between Wi l l is  Creek and Howard Creek (T.  38 S,  R.4 W, sec.  l ,  2 ,
l l ,  12 iT .38  S . ,  R .  3  W. ,  sec .  51  617r  8 ,  18 )  excep t  the  s lopes  o f  Ind ian  Ho l low
(T.  38 S. ,  R.  4 W.,  par t  o f  sec.12;  T.  38 S. ,  R.  3 W.,  par ts  of  sec.  5,  61 7,  8) ;

.  The  Sheep  Creek  F la t  a rea  (T .37  S . ,  R .  4  W. ,  sec .25 ,  30 ;  T .37  S . ,  R .  3  W. ,
sec. 28r 29, 30, 31, 32, 33.

These areas are 2 to 5 miles from the view points but direct ly abut the park
south of Paria View. Surface mining operations would intrude on the views from
the Park, and dust-plume and blast ing effects would be the same or sl ightly greater
than those predicted for the Alton coalf ield operations. The BLM VRM Class II
classif icat ion condit ions would be unobtainable in the short term.

Any subsidence effect from underground mining, where visible from a Park
viewpoint, could detract from the esthetic qual i ty of the view. (See chapter IV,
Designate entire peti t ion area unsuitable for surface mining only.)

Conclusion

In summary, the visual intrusion aspect of mining at the eastern part of the
Alton leasehold, which is due south of and visible from Bryce Canyon National Park
would center on: a dragl ine and, at t imes, other mining activi t ies, disturbed,
unreclaimed, and reclaimed lands which could be perceived in the landscape, and
the inevitable reduction of visibi l i ty that would be associated with blast ing and
fugit ive dust. These are relat ively short-term effects, however, and would cease
with the termination of mining. However, during the latter years of mining,
visi tors to Bryce Canyon National Park who travel to Yovimpa Point to see the
view of the Grand Staircase would be able to see visible evidence of the mining
operation. The impact is short-term and would be seen for approximately 30 to 40
years, start ing about 1990. Reactions would be mixed, depending on the viewer's
Perspective. For some, to see a str ip mine in operation would be an unwelcorne
intrusion. For others, i t  may be an interesting highl ight. The longer-term effect
would be the change in landscape color and texture, because form and line would
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appear to remain essentially the same. It is l ikely that for some years following
reclamation a viewer would be aware that something has occurred to change the
hil l  in the center middleground, even if he/she does not notice the same changes as
the eye travels from center to right and into the distance. The reclaimed areas
would be similar in appearance to the present chained areas.

4. Shallow Ground-Water Syatems and Surface Vater

E. Shallow ground-water systems

The peti t ion al legations related to shal low ground-water systems are con-
tained in subsections 14, 32, and 33. These al legations are expanded in the Curry
aff idavit  (subsections 6, 13, and I4). Curry contends that mining would result in

"severe and irreparable damage to the local and regional hydrologic balance."
Aquifers would be destroyed, permanently changing basic aquifer characterist ics.
Destruction of aquifers would destroy associated springs whose water could not be
replaced. Changes would result in some discharge of poor qual i ty ground waters to
better qual i ty surface waters.

Some springs, principal ly in the southwest part of the peti t ion area, would be
destroyed but the water that is lost can be replaced. Most of the springs that
supply base f low to Thompson Creek, Mil l-Skutumpah Creek, and other creeks to
the east derive their water from the Straight Cl i f fs, Wahweap, Kaiparowits, and
Wasatch formations above the coal deposits and therefore wil l  not be affected by
surface mining. Those formations which l ie more than 200 feet above the coal-
bearing Dakota formation may overl ie underground operations but are too far
removed frorn the coal to seriously disturb water occurrences.

In order to evaluate various al legations, al l  springs in or near proposed mining
areas were plotted on topographic or geologic maps and tabulated (Goode, writ ten
communication, July 5, 1980). Spring data were obtained from exist ing reports
(Goode, 1964 and 1966; Cordova, 1980) or are shown on U.S. Geological Survey
topographic quadrangles. Of the 44 springs so recorded, 20 (most of which r ise in
or near the coal-bearing Dakota formation) would be destroyed or seriously
affected, and 24 are not l ikely to be aff ected.

The total water loss for the 20 affected springs is est imated to be 132 acre-
feet per year. I t  is not l ikely that the exact spring location could be restored, but
the discharge could be captured at another location and used by the mining
operation or for restorat ion. No known springs would be affected before 1986 so
there would be appreciable t ime to provide for replacement after mining begins.
Because most of the affected springs are in Sink Valley, distr ibution of replace-
ment water should not be dif f icult .  Some of the more rernote springs would not be
af f  ected before 1997.

Other springs that occur above the coal deposits and general ly within about 2
miles of the closest projected mining are strat igraphical ly separated from the
mining areas by the ful l  thickness (gfO to 700 feet) or at least several hundred feet
of the relat ively impervious Tropic shale. These springs, as well  as others which
are strat igraphical ly even higher (Goode, 1966), supply much of the base f low for
Thompson Creek, Mil l-Skutumpah Creek, and other creeks to the east. Most of
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these spr ings issue f rom the Stra ight  Cl i f fs  or  Wahweap format ions (F ig.  l lA-2)  and
their yields are appreciably greater than yields of the affected springs: est imated
annual yields of 15 of these springs average )). I  acre-feet. I f  that average is
applied to al l  24 springs, the total annual yield is about 550 acre-feet.

No sprihgs are known in the coal deposits near Thompson or Skutumpah
Creeks (Sandberg,  1979,  p.  t6) ,  and a l though coal  explorat ion test  holes DH-101,
DH-104,  and DH-105 encountered water ,  the at tempts to  conduct  pumping tests  on
the wells fai led because "Al l  water was pumped from the casing in seconds
(and). .  . inf low was not suff icient to al low addit ional water to be pumped"
(Sandberg,  1979,  p.  2) ) .  Test  holes DH- l0 l  and DH-105 conta ined water  of  poor
qual i ty  (of  the order  of  2 ,000 to 2,700 mglL d issolved sol ids (Sandberg,  1979,  p.
350. The absence of springs in the coal deposits in the Thompson and Skutumpah
drainages and the evident poor transmissivity of the water-bearing rocks in those
areas suggest that mining there is not apt to signif icantly ' f increase the ground-
water (baseflow) component in stream discharge", as the Curry aff idavit  contends.

In Sink Valley Wash, many springs in or near the coal horizons would be
affected. I f  the water diverted from the springs in Sink Valley were put into the
stream channels, the annual discharge would be about 100 acre-feet; but, unl ike the
water reported by Sandberg in the test wells in Thompson and Skutumpah
drainages, this water is probably al l  of good to fair qual i ty, for the three avai lable
chemical analyses (Goode, L964, and Cordova, 1980) show total dissolved sol ids of
449, 420, and 721 mglL. Furthermore, water of this qual i ty could be captured for
use by the mining operation or for use by the local ranchers.

The area in the western half of the Skutumpah Creek quadrangle that
Sandberg(1979)  s tudied,  beginning in  Ju ly  1974 and cont inu ing in  the 1976 and 1977
water years, included the middle reaches of Thompson and Skutumpah Creeks
across the coal deposits and three wells about 2 miles south of the southernmost
coal deposits. Sandberg found that Thompson Creek lost l i t t le water in the reaches
studied, whereas at t imes there was appreciable loss in Skutumpah Creek.
Thompson Creek had an average annual streamflow in 1976-77 of about 340 acre-
feet  and Skutumpah about  250 acre- feet ;  "Thompson Creek is  perennia l  wi th  l i t t le
or no change in channel geometry or f low through the study area; Skutumpah Creek
is  in termi t tent ,  wi th  severa l  t r ibutar ies in  the study area"  (Sandberg,  1979,  p.  l0) .
Both streams are fed by springs north of the area Sandberg studied, and they both
lose water south of the study area--in part to irr igation use--so that, except in
f lood, their cornbined f low "seldom reaches far past" where the streams join, about
3.5 mi les south of  the study area (Sandberg,  1979,  p.  l5) .

Wells in the val leys of Thompson and Skutumpah Creeks, above their
confluence, draw water from al luvial aquifers which, as Cordova (1980, p. 35, and
table t8) indicated, are perched and probably do not contr ibute much water to the
underlying bedrock, which consists of relat ively irnpervious members of the Carmel
f  ormat ion.

The relat ionships of surface and ground water are complex, but whereas the
Curry aff idavit  says that rnining "would destroy local ized aquifers", mining would
actual ly destroy parts of one aquifer--that in the coal-bearing Dakota formation.
The aquifers in the Waheap and Straight Cl i f fs formations which supply springs
would not be affected by the mining because they are separated from the mining by
most or al l  of the 550 to 700 feet of the thickness of Tropic shale. Furthermore,
most of these springs are a mile or more from the nearest planned mining.
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Underground mining may drain water from coal beds or saturated beds above
the coal i f  they contain water, which could cause local water- level decl ines and
change the direct ion of ground-water f low near the rnine. Cracking associated
with subsidence could possibly drain saturated sandstone beds above extracted coal
and thereby increase recharge to lower beds; i t  could also divert surface runoff
into the ground. The quanti ty of water that might be diverted, i f  any, cannot be
predicted, but i t  could not exceed the averate annual runoff from the areas
involved and probably would rante from zero to one-fourth of the annual runoff ,
which is about 20 to 25 acre feet per square mile. Water so diverted into the
ground would not be lost but would add to ground-water storage and would
eventual ly be discharged elsewhere, probably in the same drainage.

The water needs of the increased populat ion would be 700 acre-feet per year
and probably would be the only long-term unavoidable impact to water supplies,
assuming that the populat ion increase would be long term. These needs would be
divided among the neighboring communit ies, and would require developing addi-
t ional water supplies or preempting present agricultural water for domestic use.
Pumping an additional 700 acre-feet of water per year from the Navajo Sandstone
would cause proport ional increases in impacts discussed in chapter I I I ,  Deep
Groundwater systems.

b. Onsite erosion and effects to offsite stream channels

Subsections 15 and 34 of. the peti t ion address issues related to the effect of
increased runoff and erosion from rnined areas. The Curry aff idavit  (subsections 7
and 9 through 1l) outl ines in greater detai l  the peti t ion's al legations on this general
issue. This aff idavit  al leges that removal of vegetation, str ipping, and road
construction during mining would decrease inf i l t rat ion and thus increase stormflow
peaks f rom af fected areas. Studies at Black Mesa (Verma, 1977) are referenced as
support ing evidence. Under probable reclamation condit ions, the problems related
to surface runoff and erosion would be accelerated due to a possible revegetation
fai lure and to long-term decreases in soi l  permeabil i ty. Regrading of mined areas
would necessari ly create oversteepened stream channel gradients, ini t iat ing gul ly
headcutt ing. Curry goes on to contend that this onsite erosion would substantial ly
increase the sediment loads of major streams. These increased loads might result
in widening of stream channels and change of their sediment transport habit,
result ing in streams changing from a meandering configuration to a braided one.
Construction of roads in Johnson Canyon would exacerbate these problems.
Sediment loads might also be increased by fai lure of sediment retention ponds.

Erosion and sediment loss from the projected active mining and disturbed
areas is regulated by eff luent standards of 45 mglL maximum al lowable and 30
mglL dai ly average total suspended sol ids (30 CFR 816.42). Sandberg (1979)
reports minimum concentrat ions in Thompson, Skutumpah, and Mil l  Creek ranging
from 0 to 211200 mg/L. For the period Apri l  1976 to September 1977r 63 percent
of monthly minimum observed suspended sediment concentrat ions exceeded 45
mglL. Observed concentrat ions were never below 45 mglL at Thompson Creek
above the leasehold boundary. Discharges from mining affected areas would thus
general ly be of better qual i ty than receiving waters and, depending on the volume
of discharge, might accelerate erosion of the receiving stream channels. Degrada-
t ion would be l imited, however, by the presence of signif icant amounts of gravel in
the stream beds of al l  major streams crossing the str ippable coal areas.
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Landscape changes associated with surface mining, which could alter runoff
and sediment yield, include changes in soi l  characterist ics, changes in length and
gradient of slopes, changes in canopy and ground coverage by vegetation, changes
in ground coverage by non-vegetat ive mater ia l  ( rocks,  mulch,  etc . ) ,  implementat ion
of erosion control practices, and changes in drainage systems transport ing sediment
from the affected areas.

Most aspects of soi l  characterist ics changes are discussed elsewhere in this
document (Soi ls and Vegetation section). The results of studies conducted at other
s i tes (Rahn,  P. ,  1976i  Lusby and Toy,  1976;  Wischmeier  and Meyer ,  1973;  Gi l ley and
others, I976) indicate inf i l t rat ion would decrease on reclaimed lands, principal ly
due to a loss of soi l  structure, increased density, and decrease in organic matter.
Decreases would be greater with increased clay content. Decreased inf i l t rat ion
would tend to increase runoff and sediment yield.

Changes in postmining topography of surface mined lands would be control led
under 30 CFR 816.42 to ensure that erosion and sediment transport was control led.
Areas projected for surface mining range from gently sloping areas such as Sink
Valley and the Alton Amphitheater to steeply sloping areas east of Bald Knoll ,
where rel ief may exceed 400 feet and slopes may exceed 50 percent. Some areas
are complexly dissected. Usually regrading creates longer slopes than exist in the
natural landscape. This is because of the inabi l i ty of surface mining technology to
repl icate the intr icacies of natural slopes and drainage basins. Assuming that land
surface elevations would remain about the same, an increase in erosion f rom longer
slopes would be expected. Successful revegetation would control and probably
el iminate any increase in erosion. (See chapter I I I ,  Vegetation and Soils.).

Curry contends that minor channels in mined areas would be oversteepened,
increasing erosion and sediment transport.  Certainly, i f  oversteepened channels
wgre created,  gul ly ing might  be in i t ia ted.  However,  30 CFR 816.106 requi res that
r i l ls and gul l ies must be stabi l ized.

5. Deep Grourd-Vater Systems

The Peti t ion al leges that pumping from the Navajo Sandstone aquifer wi l l
adversely affect present water users south of the petition area who depend on the
Navajo for supply. Specif ical ly, the concern is expressed that pumping large
quanti t ies of ground water from the Navajo wil l  decrease or el iminate spring and
stream f lows that are used for irr igation, stock watering, and domestic supply. The
peti t ion also al leges that mining and reclamation activi t ies wil l  result in increased
stream sediment loads tending to seal stream beds and decrease recharge to the
Navajo whose streams cross the outcrop area of the sandstone. These two issues
are addressed separately in the fol lowing analysis.

Effect of pumping from the Navaio Sandstong,

The Navajo Sandstone is a major regional geologic unit  and, where saturated,
1 major regional aquifer. The response of the aquifer to pumping can only be
determined i f  something is known about where and how much water moves into the
aquifer (recharge), where the water is stored (location of the water table or
potentiometric surface), where the water discharges from the aquifer and aquifer
hydraul ic propert ies (transmissivity and storage coeff icient).
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The recharge area to the Navajo is of special interest because i t  determines
the location of the ground water divide (highest elevation of the potentiometric
surface) and direct ion of ground water movement. Detai led and extensive studies
carr ied out  by Goode (1964,  1965,  1980)  ind icate that  most  recharge. to the.Navajo
in the peti t ion area occurs at t t ie outcrop area of the sandstond where about 20
percent of an average annual rainf al l  of 14 inches is avai lable to recharge the

aquif er (about 0.23 f i /year). The Navajo is also recharged through major fault  and

f racture systems, such as the Sevier Fault and to a lesser extent from srnal ler fault

systems that  occur  in  the re lat ive ly  impermeable over ly ing beds.  Hydro Data
(1980a) est imates that  leakage f rom over ly ing beds may have a rate of  about  0.03
f t lyear .  Cordova (19S0) d iscusses regional  recharge but  g ives no speci f ic  est imate
for  the Navajo.  Utah Internat ional  (19S0) est imates that  recharge is  40 acre- feet
per  square mi le  (about  0.06 f t /year)  over  a l0-mi le  radius c i rcu lar  area around Bald
Knol l ,  the i r  proposed wel l  locat ion.

Assuming the major port ion of recharge occurs at the outcroP area, and based
on a recent water level measurement in a well  (BK- l  )  completed in the deeper
Navajo at Bald Knoll  (Bingham Engineering, 1979), Goode (I9S0) concludes that a
ground-water drainage divide occurs at the outcrop area. Recent dri l l ing by Utah
Internat ional  (Bingham Engineer ing,  wr i t ten communicat ion,  October  14,  l9S0)
indicates that the water table is very f lat and that net movement of water is to the
south, where the aquifer discharges to springs, wells, and streams. The ground-
water  d iv ide ident i f ied by Goode is  probably  a temporary "mound" in  the water
table caused by local ized higher-than-normal recharge. The mound would decrease
in size and probably disappear in periods of normal recharge or drought. Water
that moved northward frorn the mound would then reverse direct ion and eventual ly
discharge from the aquifer at the outcrop area.

In addit ion to the Bald Knoll  wel l  (Brc-l) ,  only two other deep wells exist.
These were dri l led into the Navajo just south of Alton and are known as Nevada
Power Co.  Nos.  I  and 2.  Wel l  No.  I  NP-t )  has a water  level  e levat ion of  about
6,100 feet ,  No.  2 is  at  about  61400 feet  (D.  Pr ice,  wr i t ten communicat ion,  August
8,  1980) .  I t  is  assumed here that  these wel ls  ref lect  the potent iometr ic  sur face in
the Navajo although i t  is possible that they are plugged or show a local, perched
surface. This assumption is based on the l ikel ihood that recharge to the Navajo is
taking place through fault  and fracture systems associated with the Sevier Fault,
which is located about 5 miles west of these wells. Of these two wells, only No. I
Np- l )  is  shown in  tab le I I IB5- l  and f igure I I IB5-1.

These water level elevations, two elevations from the outcrop area of the
Navajo (Cordova,  1980) ,  and tentat ive contours on the potent iometr ic  sur face of
the Navajo are plotted in f igure II IB5-1. These data indicate that a ground-water
divide ( l i tety to be temporary) trends roughly southeast to northwest along the
outcrop,  turns nor thward in  the area south of  A l ton,  and may end up jo in ing a
permanent ground-water divide that fol lows the Sevier Fault north of Alton.

To predict drawdown from pumping i t  is assumed that 6,500 gal lons per
minute of ground water wi l l  be withdrawn from the Navajo for 40 years for the
proposed coal slurry pipel ines to the Warner Val ley and Harry Al len powerplants
and mine-related uses. The location of the well  has not been selected; however,
Hydro Data (1980a,  1980b)  p icked a hypothet ica l  s i te  in  Sink Val ley Wash which
they consider to be the best location. Although Utah International (1980) has
indicated that they intend to place a well  f ield east of this location at Bald Knoll ,
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the location assumed by Hydro Data i l lustrates the extent of drawdown from
pumping.

Two aquifer parameters are needed to construct a drawdown configuration
(drop in water leve[ due to pumping): storage coeff icient (S) and transmissivity (T).
Values obtained from several studies of the Navajo are discussed below.

Storage coefficient

Storage coefficient, or specif ic yield, values for the Navajo are shown in
table IIIBS-2. Hydro Data's values reflect their assumption that the Navajo is
confined for the first 5 years of pumping (S
begins to take place and the aquifer becomes unconfined (S = 0.12).

Transmissivity

Values of transmissivity and hydraulic conductivity are given in table IIIB5-3.
They range widely; the best value is believed to be close to the average of values
shown (T = 39,000 gpd/ft). The Hydro Data (1980a) values appear to be on the low
side while the Bingham Engineering (written com munication, 197 i l  values vary
widely. The Rubinstein (1966) value is shown because it was cited by Hydro Data
(tggOa) in their report on pumping simulations. Extensive north-south fault ing in
the Navajo is l ikely to increase transmissivity in the north-south direction;
extensive and detailed pump testing is needed to detect and confirm the value and
pattern of transmissivity.

The value of S depends on whether the Navajo is considered an artesian,
confined aquifer or an unconfined, water table aquifer, or some combination of
both. Because the well at Bald Knoll (9rc-l) indicates unconfined conditions and
the Nevada Power well (Np-1) near Alton indicates that the Navajo is confined, a
combination of conditions seems most reasonable. This agrees with assumptions
made by Giusti (1977).

Several drawdown configurations were modeled by Hydro Data (1980a) for a
range of storage coefficient and transmissivity values. From these simulations, the
best case is based on a combination of storage coefficients (S going from .012 to
.12 after 5 years of pumping) and the higher transmissivity used by Hydro Data
(10,000 gpd/ft). The drawdown configuration is reproduced in f igure IIIB5-1. This
configuration takes into account the recharge rate of .03 ftlyear that Hydro Data
has estimated rnoves into the Navajo as leakage from overlying beds. Unfortun-
ately, this configuration appears to underestimate the areal extent of drawdown
because the Hydro Data transmissivity value appears to be low as noted earl ier (see
table IIIDS-3). Using Co4dova's (19S0) aquifer hydraulic parameter values (f =
6,000 ft-f day, S = 2 x l0-'), drawdowns at 6 and l2 miles after 40 years of pumping
6,000 gpm are about 36 and 12 feet compared to about l0 and 2 feet from the
Hydro Data configuration. These calculations do not consider recharge but do
ref lect the more widespread cone of depression that results f rom increased
transmissivity. It should also be noted that the north-south fault ing prevalent in
the area would probably increase transmissivity in the north-south direction and
thereby cause the cone of depression to be elongated in these directions. The
extent of elongation cannot be evaluated without aquifer tests adequate to define
directional transmissivity diffeiences in the Navajo. Utah International wil l
conduct an aquifer test that may indicate these differences.
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Table I I IBS- l . - -Wel l  numbers names and locat ions f rom Cordova (1980)

Locat ion

NP- I

BK- I

LJ

KC- I

Nevada Power Co.  No.  I

Bald Knol l  Wel l  No.  I

L .  Judd

Kanab Ci ty  No.  I

(C-39-5)  l8bcd-  I

(c-+o- 5) I 5cdc- I

(c-42-5) I  tbdb- I

rc-42-5) t  gbdc- I

Table II IBS-2.--Storag,e coeff icient values
f o . t @

Source

Cordova (1980,  p .  45)

Hydro Data (1980,  p .  3)

Bingham Engineers (1979, p.  7-13')

Utah Internat ional  (1980,
p .  I I -GSD- l4 )

0 .02

0 .01  2  t o  0 .12

0.08

0.04

I I I -  I8b



Table IIIBS-3.--Hydraulic conductivity and transmissivity values
for the Navaio Sandstone

Source
K^T

(f t/day) (ttz lday) epd/f t

Cordova (1980, p.  45)

Hydro Data ( t lSO, p.  3)

Bingham Engineers (l 979)z
table 4
p .7 -13

R ubinst ein ( I 966, p. 4 I )

Utah Internat ional  (1980,
p .  t l -GWD- l4)

Average T

r0

5 .1

6,000

5,000

44,000

10,000

l  go,ooo
7 ,AA0

I45,ooo

37 ,000

39,000

lS"trrated thickness assumed to be t ,2OO feet.
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These drawdown configurations are based on the assumption that a f lat
potent iometr ic  sur face ex is ts  in  the Navajo at  the onset  of  pumping.  In  real i ty '  the
surf ace is not f  lat because a transient ground-water divide may exist in the
recharge area. The divide wil l  temporari ly reduce modeled drawdowns, but not
signif icantly because the rate of movement outward of the edge of the drawdown
cone is considerably rnore rapid than the sluggish regional ground-water f low rates
in the Navajo.

To summarize the results based on these assumptions: i t  is possible that
pumping for 40 years at the assumed rate and location would decrease the
discharge from the Navajo aquifer in the headwaters of Lower Kanab Creek and in
Johnson Canyon. These springs issue from the Lamb Point Tongue of the Navajo,
which is separated from the upper Navajo by a relat ively impermeable layer, the
Tenney Canyon Tongue of the Kayenta. I f  the Tenney Canyon acts as an uPPer
confining layer on the Lamb Point, and a hydraul ic connection exists between the
Lamb Point and Upper Navajo in the area of pumping, both of which are Possible,
pumping rnay reduce discharge from the Lamb Point in Johnson Canyon after 40
years.

The drawdown f rom pumping at Sink Valley intersects about a 7-mile-long
reach of the East Fork Virgin River between Mt. Carmel and Lydias Canyon (f ig.

I I IBS-I).  This reach l ies just west of the Sevier Fault.  Gregory (1950) shows the
west side of the fault  displaced downward from 400 to 1,600 feet and that, between
Ordervi l le and Glendal€r d stretch of the East Fork Virgin River l ies between the
Sevier Fault and a paral lel fault  to the west. Movement of water f  rom the r iver to
the Navajo probabiy takes place through al luvial f i l l  and Cretaceous sandstones
that are in direct contact with the Navajo and through smaller fault  and f racture
zones associated with the Sevier Fault.

Hydro Data ( l9S0b) estimates loss from tqe East Fork Virgin River for the
condi t ions shown in f igure. I I IBS- l  to  be 2.49 f t ' /sec af ter  40 years of  pumping.
Annual discharge is about 13,000 acre-feet at Mt. Carmel (Goode, 1964); this loss
is about 1,700 acre-feet (13 percent). I f  the Utah International well  f ield is placed
at Bald Knoll  as planned (Utah International, 1980), these losses wil l  be reduced as
the cone of depression wil l  intersect a shorter reach of the r iver.

Ground water in the Navajo is of good chemical qual i ty. Cordova ( l9S0)
reports that of 4l water samples from the Navajo, dissolved sol ids concentrat ion
averaged about 270 mglL. Pumping would have two effects related to qual i ty: l )
use of the water for coal slurry would result in loss of the good quality water that
might otherwise be avai lable for a publ ic or irr igation supply; and 2) drawdown in
the Navajo could increase leakage from overlying beds, which general ly contain
water of much poorer qual i ty, and the quali ty of water in the Navajo could be
degraded. Too few data exist to quantify this change.

Summary

The scientific principle of conservation of mass leads to the conclusion that
i t  is not possible to pump 61500 gal lons per minute f rom the Navajo aquifer for 30
or 40 years without a decrease in aquifer discharge. Pumping would reduce aquifer
discharge by a volume equal to that pumped. Because discharge occurs at the
outcrop as f low to wells, springs, and streams, present users of these water sources
would be adversely affected.

I I I -  I  9



The aquifer system has the inherent property that response to pumping is

slow. Impacts, theiefore, would be delayed even beyond the proposed l i fe of the
rnine. The aquifer is not suff iciently well  understood to accurately predict t iming
and location of impacts. Utah International is conducting a long-duration aquifer
test which should better define aquifer response to long-term pumping.

Unless the water is replaced by an amount equal to that pumped and from a
source not now recharging the aquifer, present water supplies would be impacted
over  the long term.

Effects of increased sediment load on recharge to the Navaio

Litt le or no change in sediment loads is anticipated assuming that reclama-
t ion and revegetation 

-are 
successful (see Vegetation and Soils, Onsite Erosion);

therefore, recharge would not be affected.

6. Vegetation and Soils

The fol lowing discussion deals with al legations pertaining to
revegetation unsuitabi l i ty of the Alton peti t ion area.

The absence of surf ace mining in the area requires as
revegetation success on non-mined lands. Revegetation test
distulbed areas (gl-ful chained lands), native vegetation communit ies,
studied to provide information relat ing to the fol lowing al legations.

Al legations

The fol lowing format ref lects the specif ic nature of al legations relat ing to
soi ls and revegeti t ion unsuitabi l i ty. This section dif  f  ers f  rom previous and

fol lowing sections because the aff idavit  that deals with soi ls and vegetation
contained concise al legations not specif ical ly addressed in the summary of al lega-
t ions.

I.  Vegetation response

A.  Page  3 ,  No .  5

". .  .slow growth rates suggest that the area is relat ively fragi le and that return to
a steady state fol lowing a major disturbance l ike surface coal mining would take
perhaps hundreds of years."

B .  Page  15 ,  N  o .  27

"Efforts to reclaim the affected areas fol lowing surface coal mining operations
would most l ikely result in a patchwork of bare, eroded and sal ine areas
interspersed with areas of productive grassland.

Page 4,  No.  5

"An analysis of the soi l  characterist ics, cl imate condit ions and water qual i ty of the
Alton area strongly suggest that successful reclamation is unl ikely.r '

the soils and

assessment of
plots,  surface
and soils were
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C. Page 14, No. 25

"Seeding of large areas with a few species of grass increases the likelihood of
insect infestations."

D.  Page 15,  No.  25

'rThere are sound ecological reasons for limiting the use of non-native plant species
for revegetation. In general, native species are best adapted to local conditions of
climate and soils. Under certain wind conditions, such species may spread to Bryce
Canyon National Park, and interfere with maintenance of natural systems in the
park . r l

I I .  EN/lRIA test plots

A .  Page  7 ,  No .  4

"The surface soi ls and overburden used in recent revegetation experiments (Frisch-
knecht and Ferguson, 1979) were not representative of soil material throughout the
area. This l imits the conclusions that can be drawn frorn these experiments.fr +

Page  10 ,  No .  15

rfRecent revegetation experiments in the area (Frischknecht and Ferguson, 1979)
were carr ied out on relat ively small  plots (0.5, 3, and 8 acres) and hence cannot be
used to assess the likelihood of successful reclamation of large areas."

B.  Page 8,  No.  4

"ln the 8 acre plot, the subsoil was ripped in place to a depth of 30 inches. This
provides l i t t le basis for assessing the results of placing topsoi l  over sodium-rich
overburden excavated from greater depths. lvloreover, because of the short
duration of the studies (three years) the effects of the long-term migration of
sodium from sodic spoi ls to surface soi ls would be not apparent.f l

Page 9, No. 5 (footnote)

fr in fact, because there was no lag between surface disturbance and soi l  prof i les the
experiments do not simulate actual surface coal mining condit ions (Frischknecht
and Ferguson, 1979\."

C .  Page  7 ,  No .  14

'rThe studies conducted by the [J.S. Forest Service, [J.S. Bureau of Land Manage-
ment, and UII on small  experimental plots in the affected area provide no basis for
assessing the likelihood of successful reclamation. The studies are designed to
determine the best technologies (e.g., combinations of soi l  material,  surf ace
treatment and seed mixed) for attempting reclamation, and do not account for
factors which wil l  impede or prevent successful reclamation. ' l

D .  Page  l  l ,  No .  20

"The weather regime during recent revegetation experiments in the area was
atypical (Frischknecht and Ferguson, 1979). This precludes use of these experi-
ments for evaluating the likelihood of successful revegetation."
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Page 12,  No.  20

"This created unusually favorable conditions for seed germination and plant growth.
The chances of successful revegetation would be significantly less during periods of
unfavorable precipitation and "temperature conditions likely to occur cfuiing long-
term mining operations."

III. Topsoil Suitabil i ty

A. Page 4, No. 7

"The affected area does not contain enough topsoil of adequate quality to construct
soil profiles suitable for revegetation over the entire area . . ."

Page 9, No. l5

"Because of l imited flexibil i ty in constructing soil profi les the l ikelihood of
revegetation failure in the large areas of inadequate soils is very high.'l

.  B.  Page 5, No. 8

rrMoreover, because rproblem' soils are under-represented in the EMRIA study area,
even this guarded conclusion may be over-optimistic when applied to the entire
affected area.tt

C.  Page 8 ,  No.  15

"Long-term stockpil ing of relatively productive soils is subject to wind and water
erosion and biological degradation . . . and, therefore, would decrease their suit-
abil i ty for revegetation.fl

IV. Overburden suitabil i ty

A.  Page 5 ,  No.  l0

". . . the physical and chemical characteristics of the overburden wil l  often
contribute to diff icult ies in constructing soil profi les suitable for revegetation.r'

B .  Page 7 ,  No.  12

"A surface soil with a favorable physical structure may suffer erosion or long-term
structural degradation when placed over impermeable sodic spoils."

C.  Page 7 ,  No.  13

"Nutrient availabil i ty in overburden material present additional obstacles to
revegetation.rf

V. Diversi ty

A.  Page 15,  No.  26

"The most l ikely result of surface coal mining and subsequent reclamation efforts
would be a degraded landscape lacking in vegetation diversity."
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VI.  I r r igat ion

A ,  Page  I  l ,  No .  18

nDue to precipitation variabil i ty and evapotranspiration characteristics in the

Alton area, 
"ri i t ici"l 

irr igation would of ten be required for revegetation ef forts."

Page l2r  N o .  2 I

"Available data indicate that water quality in the affected area is not suitable for

irrigation.' l

P a g e  1 4 '  N  o . 2 4

"Leaching of disturbed overburden
to levels that would be hazardous
used for irr igation.r l

VI I .  Cl imate

A.  Page  l0 r  No .  17

"Deleterious microcl imatic effects from surface coal mining activi t ies are also

possible .  .  .  The depression of local precipitat ion by surface mining operations and
related activi t ies would impede reclamation efforts .  .  ."

B .  Page  I  I ,  No .  19

"ln addit ion, approximately 28 percent of the annual precipitat ion occurs as intense

summer thunderstorms of short duration. These storms would cause rapid soi l

erosion, and contr ibute to reclamation problems."

The fol lowing discussions address the al legations cited above.

Summary of  f ind in8s

I. Vegetation response

I-A.--II is difficult to ascertain from the petition whether "steady staterl

condit ioi  refers to the exist ing vegetation communit ies managed and maintained

by rnan or to cl imax vegetation which is only speculat ive. The exist ing ve_getation
communit ies (pinyon-juniper, pinyon-juniper-sdg€, pinyon-juniper-sage-oak' sage-

brush, and renovated grasslands) ref lect the inf luence of over 100 years of man's
presence in the region. For example, nearly al l  grasslands in the Peti t ion area are
the direct result of removing pinyon-juniper and sagebrush by mechanical chaining
after spraying or burning, with subsequent reseeding of introduced Srass species
(ora l  communicat ion,  1980,  Range Conservat ion is t ,  BLM, Kanab).  In  addi t ion,  the

extensive pinyon-juniper communit ies of the area can be part ial ly attr ibuted to the
heavy l ivestock grazing pressure and suppression of f i res by early Utah sett lers.
Heavy l ivestock [razinf and f ires suppression have resulted.in juniper and_pinyon
invasion throughout many regions of Utah (Cottam, 1947').  In l ight of these
community changes the vegetai ion of the peti t ion area represents a dynamic rather

than a steady state condit ion and wil l  continue to be modif ied by both manmade
and natural condit ions that inf luence the region.

might well  increase the concentrat ion of boron
to plants i f  the water from mined areas were
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The slow growth rates referred to in the al legations were obtained by
samplin g 2}}-year-old pinyon and/or juniper trees in the Alton area. Both of these
species have similar growth characterist ics. Pinyon trees reach maturi ty at a
height of l0 to 30 feet and a trunk diameter of approximately 12 inches. The
diameter growth of pinyon trees slows after approximately 50 years of growth.
Pinyon may reach maturi ty as early as 75 years, but can continue to l ive up to a
maximum age of 400 years. After maturi ty, trunk diameter growth wil l  slow to
approximately one-fourth the growth rate prior to maturi ty (U.S. Forest Service,
1965, Si lvics of Forest Trees of the United States, Agricultural Handbook No. 271).
Therefore, mature stands of juniper and pinyon wil l  have a similar appearance, both
height and diameter, whether the stand is 75 or 17 5 years in age.

The fact that the individual trees sampled by the peti t ioner are probably 100
years beyond maturi ty, and grew under both proper and improper levels of
management, does not appear to substantiate the statement that "slow growth
rates suggest that the areas are relat ively fragi le."

I-B.-- l t  has been shown in Utah that precipitat ion is often the most cr i t ical
factorJi restoration of big game range, and that annual precipitation of greater
than 9 inches coupled with the occurrence of pinyon and juniper indicate good
revegetation potential (Plummer, Christenson, and Monsen, 1966, p. 22-23).

Eradication of pinyon, juniper, and sagebrush by chaining, spraying, and
plowing has been a common practice by the Bureau of Land Management on
Federal lands and by private land owners within the Alton region. The purpose of
these practices is to improve the ut i l i ty of the area for l ivestock grazing. In most
cases, these type conversions have resulted in a five-fold increase in available
f orage for l ivestock grazing. The pinyon-juniper and sagebrush conversions
undertaken by the BLM Kanab-Escalante Resource Planning Distr ict since the late
1950's have succeeded in reducing the number of acres required to support one
cow-calf unit from an average of 34 acres per month to an average of 5 acres per
month on the treated areas (table 11186-l).  These range improvement practices did
not require irr igation to be successful and were conducted under a range of
precipitation patterns f rom 5 to 20 inches per year (table 11186-9).

The vegetation canopy covers observed in the chained areas were compared
to pinyon-juniper, pinyon-juniper/sage and sagebrush communit ies by a stat ist ical
t-test at 95 percent level of confidence. The results were evaluated in terms of
erosion protection from direct raindrop impact and accumulative surface runoff.
For example, total canopy cover indicates the potential of a community to reduce
erosion f rom direct raindrop impact, while surface runoff is more direct ly
inf luenced by herbaceous and shrub vegetation. Thus, comparisons of total canopy
cover and cover differentiated by strata (height levels of the vegetation canopies)
were made. In al l  but one chained area, the present total cover was equal to or
greater than the native sagebrush communit ies (table 11186-2). In addit ion, the
Deer Springs chained area cover (total) was equal to or exceeded covers found in
the pinyon-juniper and pinyon-juniper/sage communit ies. Table 11186-3 indicates
that the covers found in the shrub and herbaceous strata on the chained areas
exceeded the covers (shrub and herbaceous) found in the pinyon-juniper and pinyon-
juniper sage communit ies. Therefore, the chained areas afford greater erosional
protection from overland f low (thunderstorm event) and at the same t ime produce
more avai lable herbage for grazing.
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Table I I IB6-1.--BLM pinyon/ iuniper renovat ions (chaining) in the pet i t ion region

Land units and
renovation

AUM
bef ore

required
renovation

AU M requi red
after renovation

Black Rock (197 I ) ,
chained (3,350 acres)

Deer  Spr ings  (1950) ,
f la t  p lowed (708 acres)

Swallow Park (1967),
plowed and chained
(2,000 acres)

First Point (1967),
chained (2,425 acres)

32 acres/nUnt

28 acres/nUH,t

20 acres/AUnll

56 acres/aUU

5 acres/Au M

2 acres/Au M

4 acres/Au M

7 acreslAuM

IRuM = Amount
I ,000 pound animal,  for

of acreage required
one month.

to support one cow/calf unit ,  that is a
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Table I I IB6-2.--Comparisonf 
" f  

t " t " f  . """py ." t
nat ive communit ies and chained areas

Nat ive communi ty /mean canopy cover
Chained u."ut

Al ton/  15.6

Black Rock/  I  1 .3

Deer Springs/28.4

Swal low Park/  16.7

NS

*  *  * ( + )

*  *  * ( - )

N S

* * * ( + ) 2

* * * ( + )

x * * ( + )

* * * ( + )

*  x  x ( + )

*  *  * ( + )

N S

*  *  * ( + )

I  
R stat ist ical t- test for comparisons at the 99- (x * *) percent level of

s tat is t jca l  conf idence.  NS indicates non-s igni f icance.'The p lus s ign (+)  ind icates that  the nat ive communi ty  is  s ign i f icant ly  h igher .
The minus s ign ( - )  inOicates that  the chained area is  s ign i f icant ly  h igher .

Table 11186-3.- -Compar ison!  of  lower s t rata (herbaceous and shrub canopy cover)
between nat ive communi t ies and chained areas

Nat ive communi ty /mean canopy cover
Chained areas

x x x1-12

x  *  * ( - )

* x * ( - )

*  *  * ( - )

Alton/ 15.6

Black Rock/ I  1.3

Deer Springs/28.4

Swallow Park/ 16.7

N S

*  *  * ( + )

*  *  * ( - )

N S

* x * ( - )

x  *  * ( - )

* * * ( - )

* * * ( - )

lA 
s tat is t ica l  t - test  for  compar isons at  the 99-  (*  *  * )  percent  level  o f

stat isl jcal confidence. NS indicates non-signif icance.-The 
p lus s ign (+)  ind icates that  the nat ive communi ty  is  s ign i f icant ly  h igher .

The minus s ign ( - )  inAicates that  the chained area is  s ign i f icant ly  h igher .

I I I -24b



The comparison of total canopy cover between woodland areas (three

vegetation strata) and chained areas (t*o vegetation strata) confound the influence
of tommunity maturi ty with the accumulation of vegetation cover. This relat ion-
ship occurs when mature mult i-strata com munit ies containing long-l ived' woody
species are compared to communit ies that either lack comparable l i fe forms or are
immature in the sense that insuf f icient time has elapsed to allow f or the
accumulation of biomass in the upper vegetation strata.

The chained communities are being invaded by native species. A statistical

t-test was used to determine the signif icance of sagebrush invasion within the four
chained areas (table II IB5-4). Fol lowing as l i t t le as nine years, signif  icant

reinvasion by big sagebrush and low sagebrush has taken place on three of the four
areas. The Deer Springs area did not show signif icant sagebrush invasion at the 99
percent level due to additional treatments used to retard sagebrush invasion during
the past 20 years.

A comparison of the covers establ ished by individual species on the topsoi led
treatments of blocks I,  I I ,  and II I  of the EMRIA 8-acre study plots to native
vegetation communit ies shows results similar to those on the chained areas. Table
IIIB6-5 indicates that the total canopy covers are not signif  icantly dif  f  erent
between sagebrush communit ies and four of the f ive revegetated blocks studied.
The previous strata discussion applies to the comparison of a three-strata commu-
nity (pinyon-juniper and pinyon-juniper/sage) to a one-strata community (U.S.

Bureau of Land Management, 197 5). However, the cover on block 2 is not
signif  icantly dif  f  erent f  rom the cover expressed by the pinyon-juniper/sage
community. Table 11186-6 reveals that covers in al l  but one revegetated compari-
sons are greater than or not signif icantly dif ferent from the herbaceous and shrub
strata contained in the exist ing pinyon-juniper, pinyon-juniper/sdg€, and sage
communi t ies.

The above comparisons along with historical evidence suggest that invasions
by sagebrush, pinyon, and juniper wil l ,  in al l  l ikel ihood, take place fol lowing major
surface disturbances, and that adequate cover to control erosion in major disturbed
areas can be achieved in the Alton region without long-term maintenance or
irr igation. Mature pinyon-juniper and pinyon-juniper/sage appear to provide more
protection from direct raindrop impact. However, revegetated areas aPpear to be
more effect ive in the reduction of erosion associated with surface runoff .

I-C.--The peti t ioner's al legation is factual to the extent that insect infesta-
tions aIG more prevalent on vegetation monocultures than on diverse vegetation
communit ies. The establ ishment of diverse vegetation mixtures on mined lands is a
major requirement of the Surface Mining Act, and must be approved by the Off ice
of  Sur face Min ing i f  the Al ton area were mined (30 CFR 8l6. t l l (a) ) .  The BLM has
adjusted i ts original monoculture and diculture seed mixes to more diverse
assemblage of species incorporating grasses, shrubs, f  orbes, and trees (ntnn,
Kanab-Escalante Grazing Management draf t  environmental impact statement).
However, areas seeded to these original seed mixtures show only minor insect
damage (personal observation, OSM scientists, May 1980).

I-D.--The peti t ioner is correct in stat ing that, in general,  native species are
more EGptive to the local site conditions where they are found. This is one of the
reasons why the surface mining regulat ions require diverse, effect ive, and perma-
nent vegetative covers of the same seasonal variety native to the area of
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disturbance, and have applied str ingent requirements l imit ing the use of introduced
species on sur face coal  mined lands (30 CFR 816.111 and 8 l6. I12) .

Introduced species must be shown to meet the cri teria in )0 CFR 816,112
which includes a demonstration by the applicant that the proposed introduced
species will not interfere with the natural systems of the area.

Introduced species (crested wheatgrass, intermediate wheatgrass) have been
seeded by the BLM in close proximity to the Park. No information to date suggests
that the species are actively encroaching on the Park.

II .  EMRIA test plots

II-A.--The soi ls of the EMRIA study plots represent a small  port ion of the
petition--area. However, mined land reclamation does not replace a classified soil
onto a postmined area. Instead, plant growth media, having specif ic physical and
chemical propert ies, are replaced on postmined lands. A replaced plant growth
medium lacks differentiated horizons and is, in most cases, an aggregate of several
soi ls. Therefore, the physical and chemical composit ion of the EMRIA soi l  should
be compared with that of the major soi ls of the Alton area to determine the
representativeness of the EMRIA study plots. Such a comparison of soi ls (table
11186-7) indicates that the evaluated chemical and physical characteristics are not
signif icantly dif ferent, based on the soi l  information avai lable to OSM at this t ime.

II-B.--The port ion of the peti t ioner's al legation concerning sodium migration
is addGed under the OSM discussion of overburden characteristics (allegatlon, p.
7 ,  Nos .  12  and  l3 ) .

The experimental plots do not simulate actual surface coal mining condit ions
because surface coal mining did not actual ly occur within the experimental plots.
However, large-scale surface coal mining has never occured within the peti t ion
area. Therefore, any evaluation of potential reclamation success must be based on
the success of reclamation on areas receiving large-scale surface disturbance.

The experimental plots were denuded of vegetation, the soi ls were r ipped,
pi led, and redistr ibuted and thus simulate the condit ions of massive surface
disturbances. Vegetation type conversions (chaining, rootplowing, etc.) can also
provide evidence of potential reclamation success fol lowing large-scale surface
disturbances.

Table II IB5-8 shows that a signif icant vegetative cover exists on the topsoi led
EMRIA study plots and four areas of vegetation type conversion. The vegetation
cover was achieved in each case without the aid of irr igation.

The information provided in the above discussion indicates that, in l ieu of
actual large-scale surface coal mining records, an evaluation of potential reclama-
t ion success must include information pertaining to reclamation success fol lowing
large-scale surface disturbance. The experimental plots and areas of vegetation
conversion are admissible sources of information. The establ ishment of a signif i-
cant vegetation cover on the topsoi led experimental plots and areas of vegetation
type conversion indicate that reclamation success is plausible.

I I-C.--The peti t ioners are incorrect in stat ing that the U.S. Fish and Wildl i fe
Servic{U.S. Bureau of Land Management, and Ulah International, Inc. experi-
mental plots provide no basis for assessing the l ikel ihood of successful reclamation.
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Table II IB5-4.--Sag,ebrush invasion

Sage invasion
Chained area

Alton

Total

Swallow Park

Total

Deer Springs

Total

Black Rock

Total

ecles

Low sagebrush
Big sagebrush

Low sagebrush
Big sagebrush

Low sagebrush
Big sagebrush

Low sagebrush
Big sagebrush

Averase densi t l Imz

.72

.28
1 .00

.08
r .92
2.00

0.00
.04
.04

0.00
1.68
) .68

sienif  icance

* * *  I

N S
t e . * *

N S
* ) e J e

* * *

N S
N S

* * J f

* ) f *

I  * * * indicates signif  icance at the 99-percent level of conf idence. NS
i ndicates non-signif  icance.

Table l l lB5-5.--Comparisonl of total canopy cover between EMRIA plots
and native communit ies/cover means

Nat ive communi ty /mean canopy cover  .
Pj-leeelzDEMRIA test  p lots

Block I
Agin/ 13.2

Block I
ELcil 12.9

Block 2
Agin/ 19.7

Block 3
Agsm I 13.4

Block 3
Elcil9,7

N S

N S

N S

N S

* * * ( + )

x * * ( + ) 2

*  x  * ( + )

* * ( + )

*  *  * ( + )

* * * ( * )

x * * ( + )

*  *  * ( + )

N S

* * * ( + )

x  x  * ( + )

lA 
, tu t is t ica l  t - test  for  compar isons at  the 95-  (** )  and 99-  (**x)

level qf stat ist ical confidence. NS indicates non-signif icance.
'The 

plus sign (+) indicates that the native community is signif icantly
The minus sign (-) inaicates that test plots are signif icantly higher.

percent

higher.
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Table II IB5-6.--Comparisonl of lower strata (herbaceous and shrub canopy cover)
between EMRIA plots and native

Native community/mea,n canopy cover
eURtn test  p lots  J-Sagel4.9

Block I
Agin/ 13.2

Block I
Elcll 12.9

Block 2
Agin/ 19.7

Block 3
Agsm 113.4

Block 3
Elcil9,7

N S

N S

N S

NS

x  *  * ( + )

x *x1 - ; 2

* * x ( - )

* * * ( - )

* * x ( - )

* * * ( - )

*  *  * ( - )

*  *  * ( - )

* * * ( _ )

x  x  * ( - )

*  x  x ( - )

lA 
s tut is t ica l  t - test  for  compar isons at  the 95-  (** )  and 99-  (*** )

level gf stat ist ical confidence. NS indicates non-signif icance.
'The plus sign (*) indicates that the native community is signif icantly

The minus sign (-) inaicates that test plots are signif icantly higher.

Tab le | I IB6 -7 . . -Eva lua t i ono fso i l cha rac te r i s t i cs fo re@

percent

higher.

Soi l  characterist ics

Soi l  t  0

Soi l  15

EMRIA

5.8 15 .8

19.5

T7

25 .7

19.7

19.4

52.4

60.7

6r.5

.6r

2.6

1 .4

.2r

. 36

.3

T-test for signif icance

EMRIA VS

EMRIA VS

T6

t0

NA2

NS

N53

NS

N S

It
* * t t '

N S

N S

N S  N S

N S  N S

lS = sand;  VFS = very f ine sandl  Si  = s i l t ;  C = c lay;  SAR = sodium
adsorgtion rat io; EC = electr ical conductivi ty.

;NA = insuf f ic ient  data to  run test .

;NS = hot signif icant at the 95 percent level of confidence.
?)F** - signif icant at the 99 percent level of confidence.
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Table I I I86-8. - -Success of  revegetat ion of  EMR

A rea Signif icance Mean Variance

. t
Block l ,  Ag in '

Block I ,  Elc i

Block 2,  Agin

Block 3, Agsm

BIock 3,  Elc i

Black Rock (disturbed, I97 L)

Deer Springs (disturbed, 1960)

Swallow Park (disturbed, 1967)

Alton (disturbed, I 967)

?
* * ) t -

* *

* * *

* *

* * *

* * *

* * *

J f * *

J+ l( Jt

13.2

12 .9

19.7

13.4

9.7

I  1 .3

28.4

16.7

15 .6

19 .8

16 .85

4 .0

17 .4

.96

46.5

27  .4

73 .3

51.49

lR"f". to experimental design contained in the IgTg annual Progress report

"Revegetation studies on disturbed overburden, Alton coalf ield," by Neil C.
Friscl 'r$necht and Robert B. Furguson.tA statistical t-test for Eomparisons at the 95- (**) and 99- (*x*) percent
level of statistical confidence.
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I t  is incorrect to assume that the experimental plots are either conclusive
evidence or worthless in an evaluation of reclamation potential.  Each experiment
must be evaluated in l ight of i ts original study objectives. In each case, the studies
were in i t ia ted pr ior  to  SMCRA. Therefore,  s tudy success or  fa i lure cannot  be
evaluated in  terms of  SMCRA per formance standards.

The EMRIA study p lots  are re lat ive ly  smal l  in  compar ison to the pet i t ion
area. However, research is always conducted on a relat ively small  segment of a
larger populat ion. In addit ion, i t  is not uncommon to see reclamation research
conducted on plots of similar size or smaller than those of the EMRIA study.
Therefore, unless specif ic evidence is presented that disputes the rePresentative-
ness of these plots due to size, this al legation is considered unfounded.

II-D.--The weather regime during the revegetation experiments may have
been atypical;  however, suff icient d-ata is unavailable to permit a conclusive
determination on this al legation. Table II IB5-8 shows that successful revegetation
has occurred over the past 20 years on areas of vegetation type conversion and
experimental plots. This vegetation was establ ished without irr igation on blocks of
land as large as 3,300 acres. During the past l0 years, summer precipitat ion has
ranged from a low of approximately I  inch to a high of 6 to 7 inches (table 11186-9).
Hence, i t  is dif f icult  to determine when precipitat ion amounts are typical or
atypical.  The point that must be recognized is that the vegetation on these
reclaimed areas became establ ished and continues to thrive under the natural
precipitat ion condit ions of the Alton area.

I I [ .  Topsoi l  su i tab i l i ty

II I-A.--Soi l  surveys have been conducted on port ions of the Alton area by the
BureaGTland Management  ( tg l5) ,  Utah Internat ional ,  Inc.  (SWA Group,  1975,  and
WESCO, 1980) ,  the Of f ice of  Sur face Min ing (NUS Corporat ion,  1980) ,  and the Soi l
Conservat ion Serv ice (1980) .  A l l  survey in format ion was col lected wi th in the area
containing surface str ippable coal (16,747 acres), as defined by the U.S. Geological
Survey. Soi l  Conservation Service (National Soi ls Handbook) cri ter ia was used to
classify the productivi ty of the soi ls.

Based upon al l  soi l  information avai lable, and assuming that al l  16,747 acres
are disturbed, there is suff icient good and fair material to replace the area to a
depth of 6 inches (table 11186-10). There is a suff icient quanti ty of material rated
in the poor category to reclaim the str ippable area to a depth of 23 inches (table
11186-10) .  This  g ives a to ta l  depth of  su i tab le p lant  growth mater ia l  o f  about  30
inches. Utah International submitted addit ional soi ls data af ter the draft document
was published (WESCO, 1980). The soi ls information presented indicates that there
is approximately 37 inches of material,  in topsoi l  management classes I,  I [ ,  I I I ,  and
V, to reclaim the disturbed area. These management classes are based on the
physica l  and chemical  character is t ics of  the soi ls  (WESCO, 1980,  appendix I I I -SRS).
In addit ion, the above plant Browth medium thickness could be substantial ly
increased by supplementing with good and fair overburden material (see section on
Overburden Sui tabi l i ty ) .

The al legation that the affected area does not contain enough topsoi l  of
adequate quali ty to construct soi l  prof i les suitable for revegetation over the entire
area has l i t t le bearing on the question of potential reclamation success. I t  is
impractical and unnecessary to reconstruct the original soi ls prof i les when the
objective of the reclamation process is to assure reclamation success f or a
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prescribed postmine land use. The accepted reclamation procedure is to replage a
plant growih medium with specif ic chemical and physical properties on postmined
lands, not to reconstruct the original soils.

III-B.--Soil surveys have been conducted on the petit ion area to determine the
suitab@ of each soil as a plant growth medium. Following surf ace mining
activit ies, soil is considered to be a plant growth medium since it is virtually
impossible to reconstruct soil profi les. Therefore, the physical and chemical
composition of a plant growth medium is far more important than a soil 's origin or
classif ication.

[l-C.--OSM regulation 30 CFR 816.23 requires that topsoil be stockpiled
only i l t len it is impractical to promptly redistribute such material on regraded
areas. The stockpiles must be protected from wind and water erosion, unnecessary
compaction and contaminants which could.reduce the capabil i ty of the materials to
support vegetation when redistributed. In most cases, the protection of the
stockpiled material would include the establishment of an effective vegetative
cover of non-noxious quick-growing annual and perennial plants.

The accepted procedure for handling topsoil, during surface mining, is to
stockpile topsoil only when the material is not uti l ized immediately following
stripping. Topsoil would normally be stockpiled only at the time of the intial cut
and remain piled unti l  an area is regraded and made ready for f inal reclamation.
OSM regulations require contemporaneous reclamation, which means the topsoil
wil l  be stripped and hauled directly to an area where it wil l  be placed over graded
spoil, thus eliminating the need for excessive stockpil ing.

The above-mentioned regulations require that a surface mining applicant
state methods and procedures for protection of stockpiled topsoil against wind and
water erosion. These regulations answer the petit ionerts allegation as to stockpiled
topsoil being subjected to wind and water erosion.

Dr. Coats' allegation that biological degradation occurs to stockpiled topsoil
is substantiated by l imited research. However, evidence of long-term storage
degradation and the decrease in suitability of the soil for revegetation and
subsequent long-term impacts on microbial populations following the establishment
of a vegetation cover are not supported by current data.

IV. Overburden suitabil i ty

IV-A.--The EMRIA report (U.S. Bureau of Land Management, 1975) and the
SWA data show that portions of the overburden are suitable for use as plant growth
medium. The EMRIA report (p. l l0) indicates that approximately 26 f.eet of DH-
105 is suitable as plant growth medium. The SWA report (tables El and E2) shows
that dri l l  hole sections ranging in depth from 15 to 50 feet have characteristics
suitable for plant growth medium. Utah International, Inc., using the Draft
Wyoming Guidelines No. l, dri l led and sampled, within their lease area, eighteen
holes for overburden analysis (Utafr International, Inc., September 1980). These
holes varied in depth from 56 to 298 feet, depending on depth to coal and
underlying strata. The upper 50 feet of sixteen holes (based on Management
Material Classes (Utafr International, Inc., September 1980, appendix III-OSD))
appear suitable for use as plant growth material. The other two holes intersected
overburden having SAR values as high as 27 at the surface and the intersected
material should be considered unusable for plant growth medium.
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Table II IB6-9.--Precipitat ion records from range improvement,
Kanab

Gauge name: Nephi Pasture
Date instal led: October l ,  1958
Al lo tment :  Vermi l l ion
Locat ion:  T.  4 l  S. ,  R.  4 W.,  sec.  25

August 34, 1977
October 5,  1977
March 24 , 1978
October 5,  1978

Apri l  3,  1979
October I ,  1979
Apr i l  16,  1980

t-r l  4
118

t3-7 /8
3.9
18.0
2.25
17.75

lCurnulutive frorn previous date.

Gauge name: First Point
Date instal led: July 26, 1968
Allotment: First Point
Loca t ion :  T .  4 l  S . ,  R .  4 -  l l 2  W. ,  sec .  l 9

August 30, 1977
October 5, 1977

Apri l  6,  1978
October 4,  1978

Apri l  17, 1979
September 25, 1979
Septernber 16, 1980

r -13 l  t6
3ls

t3-r l  4
4 .9

18 .83
2.94
16 .58

lCu*ulut ive f rom previous date.
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Tu?I" IIIBGg.--.Pr".iqit"t ion ."..,ordr f.orn r"ng" i*p.ou"r"nt,
Kanab-Escalance Resource plannin

Gauge name:. Burnt Cedar point
Date insta l led:  Ju ly  29,  1968
Al lo tment :  B lack Rock
Loca t ion :  T .  4 l  S . ,  R .  6W . ,  sec .  23

August 30, 1977
October 7, 1977

Apri l  6,  1978
October 6,  1978

Apri l  25, 1979
October I ,  1979
Apr i l  14 ,  1980

4-r ls
T I  16

t6 -e l16
4 .5

18 .13
3.25
18 .0

lCu-u lat ive 
f rom prev ious date.

Gauge name: Burnt  Cedar point
Da te  ins ta l l ed :  Ju ly  29 ,  l 96g
Al lo tment :  9  (Don Swapp)
Loca t ion :  T .  4 l  S . ,  R .  6W. ,  sec .  23

July 29, 1968
September  25,  l9G8
Septemb er  25,  1968

April 24, 1969
Apri l  24, 1969

Septemb er 29, 1969
November 3,  1969
Novemb er 3,  1969

March 3, 1970
October 19, 1970

Apr i l  15,  197 I
Apr i l  15,  197 I

October 12, 197 I
October 12, 197 L

Apri l  3,  1972
Apri l  3,  1972

lCu-u lat ive 
f rom prev ious date.

1 .3

.2

;-.;
. 4

4 .9
6 .4

6 .55

3 .7

::
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'"0*?,1'i3$3;"-,

Gauge name: Burnt Cedar Point
Date instal led: July 29, 1968
Al lo tment :  9  (Don Swapp)
L o c a t i o n :  T . 4 l  S . ,  R . 5 W . ,  s e c . 2 3

September 21, 1972
September 21, 1972

Apri l  2I  ,  197 3
Apr i l  21,  1973

October I ,  197 3
Apr i l  L ,  1974

October 1,  197 4
Apri l  I ,  197 5

October  L ,  1975
Apr i l  l ,  1976

October 3,  1976
Apri l  14, 1977
Apri l  14, 1977
June 2, 1977

August 30, 1977
October 5, 1977

Apri l  6,  1978

4 . 8 0

1 5 . 0

;.;
4. r2
2 .56
10 .94
4.44
4 .63
.75
0

Recharge
2_L l4
4-r l8
I IL6

L6 -9116

lCumulat ive 
f rom prev ious date.
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Table I I I85-10.- -Soi l  reconstruct ion rnater ia l  for  drast ica l ly  d is turbed areas

(Source:  Soi l  Conservat ion Serv ice Nat ional  Soi ls  Handbook,  Par t  l I ,  403.5(a) '
NSH Not ice 24,  March 31 ,  1978)

L lm i t s
Prooer tv Gooo Fair

Restr ic t ive
f  eature

Sodium adsorption
ratio

Salinity
(mmhos/cm)

Toxic materials
I

Soil  reaction (pH)^

Soil  reaction (pH)

Available water
water capacity
( in/ in)

Erosion factor (K)

Wind erodabil i ty
grouP

USDA au*aur.2

USDA texture2

Coarse fragments
(weight percent):

3-10 inches

greater than
l0 inches

less than 5-12
5

less than 8- 16
8

Low.  Medium.

5.6-7.8  4 .5-5.5

7.9-8.4

t reater  .0r - .10
t h a n . l 0

less than greater
.37 than .37

greater treater
than 3 than 3

scl,  cL,
. slcl-

LCCS, LS,
LF5,  LVFS

less than L5-)5
t 5

less than 3-10
)

Sreater
than 12

Sreater
than l5

High.

less than
4 . 5

treater
than 8.4

less than
.05

L r 2

? 1
c- ,  s tc- ,

SC

cos, s,
F5,  VFS

Sreater
than 35

SreaIer
than i0

Excess sodium.

Excess salt.

Tox ic i ty .

Too acid.

Excess l ime.

Droughty.

Erodes easi ly.

Soi l  blowing.

Too clayey.

Too sandy.

Large stones.

Large stones.

I

i layers with high potential acidity should be rated poor.-SCL = sandy clayey loam; Ql = clayey loam; SICL = si l ty clay loam; LCOS
= loamy coarse sand; LS = loamy sand; LFS = loamy f ine sand; LVFS = loamy very
fine sand; COS = coarse sand; 5 = sandi FS = fine sand; VFS = v€r| fine sand; SIC
= silty.clayi 5C = sandy clay; C = clay.- l f  in kaol init ic family, rate one class better i f  experience confirms.
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30 CFR 816.22 prov ides for  the approval  o f  su i tab le overburden mater ia l  as a

supplement to or substi tute for topsoi l .  This approval is based uPon chemical

unalyses and possible greenhouse and f ield tr ials. These materials must be equal to

or more suita-ble than the avai lable topsoi l .  Overburden lacking suitable chemical

and physical propert ies cannot be used as plant growth medium for revegetation

and therefore would be buried.

IV-g.--The EMRIA report (U.S. Bureau of Land Management ,  197 5) and the

SWA Croup repor t  ( lg l5)  ind icate that  much of  the overburden in  the Al ton

coalf ield area 
' is 

sodic. The addit ional data submitted by Utah International

indicates that below 50 feet the SAR values are as high as 58 (Utafr International,

Inc. ,  Septernber  1980,  appendix I I I -OSD).  This  would resul t  in  an impermeable tox ic

spoi i  shbuld this spoi l  have high clay content. However, OSM regulat ions (30 CFR

815.103)  requi re i f ra t  tox ic  overburden mater ia l  be bur ied under  4 feet  of  su i tab le

mater ia l  or  t reated to correct  the tox ic i ty .  From the data avai lab le,  i t  apPears

that these is a suff icient amount of suitable overburden to cover the sodic material

to a depth of at least 4 feet. I f  the plant growth material is replaced to a depth of

30 inches,  the sodic  mater ia l  wi l l  be approx imate ly  6 feet  below the soi l  sur face.

Research has shown that the preferred solut ion to the sodic overburden
problem is  to  bury the undesi rable mater ia l  wi th  a bet ter  qual i ty  overburden
(Sandoval and Gould, 1978). The placement of topsoi l  over the sodic overburden
wi l l  a lso reduce sodic  damage.  Sandoval  and Goutd (1978)  showed that  only  5 cm of

good quali ty topsoi l  over sodic spoi ls, with SAR of. 25 to 30, enhanced plant growth

5nd pioduci ion, increased water inf i l t rat ion, reduced surface crusting, and reduced
runoff (Sandoval and Gould, 1978). Hence, the placement of uP to 30 inches of
p lant  growth medium over  4 feet  of  the sui tab le overburden mater ia l  should
min imize the problems descr ibed in  the a l legat ion.  I t  is  recognized that  upward
migrat ion of  sodium is  a potent ia l  threat  to  revegetat ion ef for ts .  However,  l imi ted
res-earch results suggest that the placement of approximately 6 feet of suitable
mater ia l  over  the sodic  spoi l  would mi t igate long-  and shor t - term problems
associated with sodium migration.

IV-C.--OSM regulat ion (30 CFR 816.22(d(f Xi ixn)) states that i f  overburden is
to be usi l  as plant growth medium the proposed substi tute material must be equal
to or more suitable for sustaining the vegetation than avai lable topsoi l .  Therefore,
any submitted mining and reclarnation plan that requests aPproval of substi tute
mater ia l  for  topsoi l  must  demonstrate the sui tab i l i ty  of  the mater ia l .

The current overburden data prohibits a conclusive evaluation of overburden
nutr ient avai labi l i ty. However, data contained in the 1975 SWA Group report
(tables e2, E3, and E5) indicate that adequate levels of nitrogen and Potassium do
occur  in  some overburden mater ia ls .  Phosphorus immobi l izat ion is  a common
problem in ar id  and semiar id  regions,  and,  i f  chemical  analyses ind icate the need'
supplementary phosphorus can be added.

V.  Divers i ty

V-A.--To evaluate these al legations i t  is necessary to compare the vegetation
diversTflof native communit ies and revegetated sites within the Peti t ion area.
The Shannon-Wiener index was selected to evaluate vegetation diversity.

\
Table 11186- l l  d isp lays the vegetat ion d ivers i ty  of  the nat ive communi t ies of

the Alton peti t ion area. The evaluation shows that three tree species account for
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92 percent of the total diversity in the pinyon-juniper community; four species
(two trees, two shrubs) account for 87 percent oi the total diversi iy in the pinyon-
juniper/sage community, and; f ive species (one tree, one shrub, three herbaceous)
account for 90 percent of the total diversity in the sagebrush community. In terms
of land use' the index indicates that nonforage species-are the principal ut i l izers of
community resources (physical and chemical) in al l  three 

-communit ies. 
The

physical and chemical resources of the communit ies are not equally distr ibuted
lmong either the strata of the communit ies or among the total number of species.
The vegetation biomass is either unpalatable or physical ly located above the
grazing level of herbavores.

Table 11186-12 displays the vegetation diversity of three sites that have been
managed to achieve a vegetation type conversion. The evaluation show that six
species (one tree, three shrub, two herbaceous) account for Z0 percent of the total
diversity on the ,Black Rock chained area; four species 

- 
(one shrub, three

herbaceous) account for 100 percent of the total diversity on the Deer Spring
chained area,..and; three species (one shrub, two herbaceous) account for g3 peicent
of the total diversity on the Alton chained area. The amount of the total diversity
accounted for by the identi f ied species in the Black Rock and Alton areas indicate
that the community resources on these areas are more equally distr ibuted among
species than in the native communit ies. Hence, these communit ies should exhibi i
more resi l ience (stabi l i ty) to community perturbations that direct ly inf luence a
major community species. In addit ion, the diversity evaluation indicate a shif t  of
community resources from nonforage species in native communit ies to forage
species found in the lower strata of the modif ied vegetation. This indicates t[e
increase in ut i l i ty of the modif ied vegetation for wi ldl i ]e and l ivestock grazing.

Table I I IB5-13 d isp lays the d ivers i ty  of  four  p lots  on the EMRIA study s i te .
The evaluation shows that each plot is dominated by two species. However, this
observation rnust be.tempered with an understanding that ihe plots studied were
planted with a single species. The reader should note that on the four plots
(located in close proximity to each other) f ive dif ferent species contr ibuted io at
least l2 percent of the total diversity of each plot.

Table II IB5-14 shows the total number of species establ ished on the EMRIA
plots during the 4 years of the study. This iniormation indicates that i f  more
species had been incorporated in the design of each plot the number of establ ished
species per plot would have equaled or exteeded the number of principal species in
the native communit ies.

The diversity data suggest that revegetation efforts wil l  in al l  l ikel ihood
establ ish a vegetation equivalent to or morJdiverse than the native communit ies.
Postmine communit ies could be designed to provide a similar appearance to the
exist ing vegetation or modify the landscape appearance to improve the ut i l i ty of
the area for a postmine land use.

VI .

VI-A.--The f irst part of this al legation has been addressed previously under
the diversity section. The second part i f  the al legation deals with the contention
that wi ldl i fe habitat wi l l  be reduced, which wil l - in turn reduce exist ing wildl i fe
populat ions' and that the conversion of pinyon-juniper stands to grasslands is not
consistent with..ecological and aesthetic values of the Alton regionf The conversion
of virtual ly sol id pinyon-juniper stands to interspersed areaf of grasslands, low

Postminin
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Table 11186-l l .--Evaluation of specie.s importance
of maior native communities

Percent
contr ibution

Percent
diversity

accounted for

Communi t

Pinyon-juniPer

Pinyon- juniPer
/sage

Sage

Species log P, to diversit by l i fe form

gz.+ 1i."")

54.8 ( t ree)

32.5 ttltuul

19.4 (tree)
18.9 

_(shrub)

62.4 (herbaceous)

Juos
Pied
Quga

Pied
Juos
Artr
Arar

Pied
Ar t r
Sihy
Lase
Hepe

.1597

. r445

.07 67

. I47 6

.137 2

.09  5 )

.07  4 r

.0301

.0293

.0400

.0301

.0 l l l

38.7
35.r
18 .6

28.4
26.4
18 .3
14.2

19.4
18 .9
25 .8
19.4
7.2

Table I I IB5- 12.--Evaluat ion of  ,species. imPortance on
three tvpe-converted (chained) sites

Percent
contr ibution

Percent
d ivers i ty

accounted for

Commun i t

Black Rock

Deer Spring

Juos
Artr
Arar
Putr
Stco
Bogr

P.  forb

Ar t r
Agsi
Spco
Luki

Arar
Agsm
Ager

ectes los  P . to diversit bv l i fe form

22.6-(t_ree)

34.0 (shrub)

26.5 tr,".iu."ous)

26.3_(shrub)

73.7 (herbaceous)

27.3  (shrub)

55.7 (herbaceous)

.T169

. l  I  I  I

.0 )27

.0327

.0400

.0314

.0659

.0364

.0285

.0259

.047 8

. l 42 )

. t 47  3

. t430

22 .6
2r .4
6 .3
6 .3
7 .7
6. r
12.7

26 .3
20 .5
18.7
34.5

27 ,3
28.)
27  "4

Alton
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Table I I IB5-13.- -Evaluat ion of  species importance of  three EMRIA p lots

Percent
contr ibut ion

Percent
diversi ty

accounted for
Communit

Block I

Block I

Block 3

Species

Elci
Agsm

Agin
Br in

Agel
Agsm
Agin
Ager

-P .  l os  P .

.1252

.1597

.0212

.0650

. l597

. l 556

. l 17  I

. 0626

to  d ivers i t

44.0
56.0

23 .0
76 .0

32.2
31.4
23 .6
12.6

by  l i f e fo rm

100.0 (n"r l"."ous)

99.0 (herbaceous)

99.8 (f,".Uuc"ous)

Table I I IB5-14.- -Number of  establ ished species on the EfuIRIA study p lots

(Note:  shrub establ ishment  was def ined as 50 percent  or  more of  the ind iv iduals
p lanted surv iv ing af  ter  3 years.  Grass establ ishment  was evaluated

only on topsoi led test plots)

Successful Successful Total tested
native and introducedSpecies native species introduced soecies

Grass

Shrub

6

20

6

4

I 2

30
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shrubs, and pinyon-juniper stands is consistent with good wildl i fe habitat manage-
rnent. Aldo Leopold (1933) states that game habitat is improved by enhancing edge
effects: rr.  .  .Bame is a phenomenon of edges. I t  occurs where the types of food
and cover which i t  needs comes together, i .e.,  where their edges meet. .  .  .We do
not understand the reasons for al l  of these edge effects, but in those cases where
we can guess the reasons, i t  usual ly refers back either to the desirabi l i ty of
simultaneous access to more than one environmental type, or the greater r ichness
of  border  vegetat ion,  or  both (Leopold,  1933,  p.  l3 l ) . "

The idea of breaking up large blocks of vegetation that produce abundant
cover but l i t t le useable forage is not new, and has been used by wildl i fe biologists
for  some t ime.  This  point  is  brought  out  by Mart in ,  Z im,  and Nelson (1951)  in  the i r
book "American Wildl i fe and Plants; A Guide to Wildl i fe Food Habitats" where on
page 15 they state: "On the other hand, some pure unbroken coniferous forests
may actual ly have meager wildl i fe populat ions. The edges of such areas are often
productive, but not so the interior. I f  the cover and shade are such that suitabie
food plants cannot get a start,  few wildl i fe species wil l  thr ive. Al l  cover and no
food are certain to send wildl i fe away. But when good cover exists in proximity to
a good feeding area, condit ions are ideal. So, openings in forests or forest edges--
clearings, thinnings, or even roadway openings--are better for wi ldl i fe than an
unbroken, dense wilderness of trees.tr Support for this approach is reaff irmed in
the.book "Big Game of  Nor th Amer ica (Schmidt  and Gi lber t ,  1978) ,  which states (p.
359)z "The essence of habitat management for any big game populat ion is io
provide .optimum interspersion of those vegetation types required by the anirnals
for food and cover. This usually entai ls manipulat ion of exist ing vegetation either
to maintain or alter i ts successional stage. In terms of effeEts 6n vegetation,
dif ferent manipulat ive methods may be einployed to achieve similar resu-its. For
example, given a closed pinyon-juniper stand with a steri le understoryt d manager
may use either f ire or mechanical means to rehabil i tate the stand for use by deer
or elk." Thus, the l i terature confirms that i t  is common practice to alter unbroken
tal l  herbage vegetation communit ies in order to improve wildl i fe habitat.

Large-scale alterat ions of the pinyon-juniper, pinyon-juniper/sdg€, and
pinyon-juniper/sage-oak communit ies have taken place on both Fedeial and private
land. An addit ional 5l,000 acres of vegetation type conversions are proposed' in the
Kanab/Escalante Grazing Managemenf draft environmental impact i tafernent (U.S.
Bureau of Land lvlanagement, Apri l  1980). This indicates that vegetation type
conversions are consistent with the land management agencies' proposed future
land use in the Alton region, which is designed to be in harmony with the aesthetic,
recreational, and ecological values of the Alton region.

VII.  Irr iFation

VII-A.--Large areas (continuous blocks of land up to 3,300 acres in size) have
been clea?ed of the native vegetation communit ies of pinyon-juniper within the
nlt_9n region and have been reseeded. These seedings occurred during the late
1950's and continued through the early 1970's. Vegetation was sutcessful ly
establ ished on each area without the aid of supplemental irr igation. Precipitat ion
data col lected in near proximity to the reseeded sites indicate a wide range of
precipitat ion patterns occurred during that t ime period (table 11186-9). I f  large
areas of disturbed land could be revegetated without the aid of irr igation in the
past, similar results would be expected in the future.
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I f  s i te  condi t ions warrant  the use of  i r r igat ion,  the mine p lan must  demon-

strate that an adequate quanti ty and quali ty of irr igation water is avai lable for

revegetat ion purposes.  l i  is  ant ic ipated that  17,000 acre- feet  of  water  would be

needed over the l i fe of the mine and that an ample supply of good quali ty water

could be provided by the Navajo aquifer. The Navajo aquifer is est imated to

conta in ZOO mit t ion acre- feet  of  recoverable water  reserves (Cordova,  1980,  p.64)

that  are of  suf f ic ient  qual i ty  ( tab le I I IB5-15)  to  be used for  i r r igat ion.

VI I I .  Cl imate

VIII-A.--The microcl imatic eff  ects discussed by the peti t ioners refer to

desiccalJon as a resuit of increased wind speed and soi l  surface temperature. The

removal of pinyon-juniper vegetation may increase the desiccating effect of wind

and temperaturel ho*ever, i t  cannot be determined from the avai lable data

whether this increase would have a signif icant impact on revegetation efforts.

Successful revegetation has occurred on three areas of vegetation type conversion
(Black Rock , l l l lO acres; Swallow Park , 21000 acres; First Point, 21425 acres),

which exceed the proposed surface acreage disturbance (t+SO acres/yr) that would

take place during mining. These type conversions occurred under a variety of

cl imatic condit ions and each area represents an annual surface disturbance two to

three t imes the size of the surface disturbance anticipated under mining condi-
t ions.

VIII-B.--The al legation is val id to the extent that soi l  erosion is increased as a
result ofT-igh intensit f  precipitat ion events. However, large chained areas (up to

31300 acres) have been successful ly revegetated under a variety of cl imatic
condit ions without extensive surface erosion.

In conclusion, OSM finds that reclamation appears plausible. I t  is not
anticipated that excessive stockpi l ing of topsoi l  material would be necessary
because reclamation would closely fol low mining. Revegetation fol lowing large-
scale chaining of pinyon-juniper woodlands, without irr igation, under a variety of
cl imatic condit ions during the past decade, has been successful.  Based on the
available data, there appear to be adequate non-toxic materials in the overburden
to bury sodic or toxic soi ls at depths that would minimize adverse effects on
revegetation. In al l  l ikel ihood, revegetation could result in equal or more diverse
vegetative communit ies than now exist,  without aid of irr igation or excessive soi l
erosion, compatible with mult iple land-use planning objectives.

7. Erosional Forms in Bryce Canyon

Results

The peti t ion al leges that topographic forms in Bryce Canyon National Park
and Dixie National Forest would be threatened by blast ing and mining operations.
Analysis of the blast ing study indicates that vibrat ion associated with blast ing f rom
the proposed Alton mine wil l  have no adverse impact on the erosional forms of
Bryce Canyon National Park or Dixie National Forest.

A detai led descript ion of the methods used in this study is contained in
chapter V, Erosional forms in Bryce Canyon. The analysis is complete and a coPy
of the report is avai lable for inspection at OSM off ices in Denver, Colorado.
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Table I I I86-  15.- -Chemical  analyses of  water  f  rom wel ls  in  the Navaio Sandstone

Locat ion

Speci f  ic
conductance

(mi lomohas per
cen t imete r  a t

zio c pH

Sodium-
adsorpt ion

ra t io

rc-42-5) l  Ibab- l
I  t bdb - l
I 5bdc- I

23bbb-  L
26ccc-L
26cda-2

27 aaa- |

27 add-I

27 add-Z

34dbb- I
35bbb- I

35bdc- I
(C-42-6) l gbaa- I

I 9bdc- I
I 9bdc-2

30cda-Z

3 ldac-  I
(c-+z- l0)7bdd- r
rc-42-l t) ldcb-l

I  9cca- I
I9ccc-2

. 8

. 4

.5

l . l
.58
.88 -:

i.t
6 . 5
,:]

6 . 5

i.s
6 .5
6 .5

6 .5

6 .5

6 .5

::

6 .5
5 .8

.oo:
. 32
.32
.3
.3r
. 3
. 38

.48

.5
.37
.34
365
.37

.5
. l g
. 3
.27
.29

.27

.46

.48

.39
.625
2 ,4

1 .5
1 .3

.3

.2

.2

.2

.2

.2

.2
,2

.3

.6

.2

.2

.2

.3

.4

.8
,2
. t
. t

. l

. l

.2

.2
4 .6
I . 7

, 6
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8. Land Use and Land Use Plans

Surface disturbances caused by surface nrining activi t ies on 121400 acres of
Federal lands would impact l ivestock forage production, range developments, and
management practices on 141595 acres of suitable Federal rangeland and 21828
AUM's in 14 grazing al lotments (writ ten communication, Morgan Jensen, Distr ict
Manager, Bureau of Land Management, September 29r 1980).

The total suitable acreage and AUM's lost to surface mining in al l  al lotments
would by 4r375 acres and l5 l  AUM's (a 5-percent  reduct ion) .  Min ing act iv i tes at
the Black Rock al lotment alone would result in a loss of 134 suitable acres of
rangeland and 5 AUM's (writ ten communication, Jensen, 1980).

However, surface mining in this I34 acres could disrupt water faci l i t ies to
preclude grazing on an addit ional L0r220 acres in the Black Rock al lotment outside
the mine area, result ing in the loss of an addit ional 535 AUM's. The total effect, i f
these acres are lost due to the disruption of water faci l i t ies, would be the
el imination of 586 of the 2,828 AUM's currently avai lable for l ivestock use in al l  l4
al lotments (a 24-percent reduction) (writ ten communication, Jensen, 1980).

I t  should be recognized that while the proposed mining operation would
extend over a period of about 20 years, elimination of. grazlng on any block of land
being mined could be for a shorter period of t ime.

No wilderness study areas (WSA's) would be impacted by surface mining i f
Bureau of Land Management wilderness inventory units 255 and 266 are dropped
from further wilderness consideration. I f  these units are not dropped from further
consideration, they would not be direct ly impacted by the surface mining of coal
because no surface mineable coal exists in these units. However, the transporta-
t ion of coal may have an impact on these units i f  the Alton coalf ield is mined. The
proposed WSA in unit 268 is located in an area 

'that 
can be mined only by

underground min ing methods ( f ig .  I IB8- l ) .  Therefore,  the genera l  underground
mining exception (+l CFR 3461.2) of the departmental unsuitabi l i ty cr i ter ia would
apply. The boundaries of this proposed WSA have been located to exclude the
exist ing surface faci l i t ies of the Shakespear coal mine in the western half of the
northwest quarter of sec. 23, T. 36 S., R. 2 W. Mining is not anticipated nor would
it  be permitted within the 4O-acre public water reserve administered by the Bureau
of Land Management. I f  the coal resources under the Dixie National Forest port ion
of the peti t ion area were mined using underground methods, the impacts discussed
in chapter IV E might occur.

A decrease in the long-term productivi ty of sorne pastureland and the
availabi l i ty of water for domestic purposes probably cannot be avoided because of
use of water from the Navajo aquifer. This unavoidable adverse impact would
result in an irreversible commitment to reduced productivi ty of pastureland
resources.

Al l  cultural resources would be direct ly impacted by surface mining, faci l i -
t ies, and associated haul roads. Unti l  addit ional surveys are performed and f inal
reports submitted to the Off ice of Surface Mining, no determination of beneficial
oi adverse effect can be made, pursuant to 36 CFR, Part 800. Signif icant si tes
may exist beyond the area of direct impact and yet close enough to mining or
increased recreation activi ty to be affected by increased vandalism. Therefore
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approval of mining could consti tute an irreversible commitment of non-renewable
cultural resources. I f  mining were approved, appropriate measures wil l  be taken to
minimize potential adverse impacts. These may include data recovery from sites,
avoidance, and a publ ic awareness program.

Beneficial impacts would include addit ional data on prehistoric and historic
l i festyles, as well  as information on location and types of cultural resources in the
vicinity.

9. Vildlife

The principal al legations pertaining to wildl i fe are contained in Coats'
aff  idavit  and in Glen Bean's letter (November 28, 1979), representing the National
Park Service. The Bean al legations concern the disruption of "migration patterns
of wi ldl i fe, such as the mule deer that now move freely into the Park from their
winter range below."

The magnitude of effects direct ly related to mining would be tempered by
the f act that annual disturbance would be l imited and temporary, and that
reclamation would be annual. Therefore, ult imate losses or modif icat ions would be
control led by enforcement of the appropriate regulat ions.

Al l  wi ldl i fe would temporari ly lose some habitat,  and local populat ions would
be temporari ly reduced. For species with high populat ion densit ies, high reproduc-
t ive rates, mobil i ty, and adaptabi l i ty to a variety of habitats, the local populat ion
reduction would have a minor adverse effect on regional welfare. Such species
include coyote, jackrabbit,  mourning dove, and certain songbirds. For species
lacking some or al l  of the populat ion characterist ics mentioned above, impacts
would be more signif  icant. The most signif  icantly impacted would include mule
deer, mountain l ions, bobcats, black bear, and certain migratory birds, including
especia l ly  b i rds of  prey (U.S.  Geologica i  Survey,  1979a,  p.  A- l l l -8) .

The effect of mining on mule deer summer range has been addressed
indirect ly in the Revegetation section. Revegetation would be carr ied out under
the performance standards of the SMCRA regulat ions, and i t  is reasonable to
expect that the open spaces created by mining would be at least part ial ly
beneficial by providing a diversity of foods which are not now avai lable to wildl i fe
in  the unbroken p inyon- juniper  communi t ies.  Thus in  terms of  impact  to  summer
range, mining with proper reclamation would be expected to result in habitat as
good as or better than that before mining. This assumption does, however, rely on
good l ivestock management after reclamation.

The southern Utah f inal environmental impact statement (LJ.S. Geological
Survey, 1979a, p. A-l l l8) states that "disturbance caused by mining, coal-haulage,
and increased human activi ty would signif icantly disrupt migratory patterns and
use of surrounding areas. 'r  Such disruption of migratory patterns is also referenced
in the Bean (National Park Service) letter. However, no data were avai lable for
analysis of the relat ive importance of migration routes along certain drainages.
Therefore Daryl Nish, Section Chief in Charge of Resource Analysis for the Utah
Div is ion of  Wi ld l i fe  Resources (DWR),  was contacted in  order  to  obta in the
fol lowing assessment of the importance of these drainages as migration corr idors.
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The nature of the terrain on the southern port ion of the peti t ion area is such
that deer move f rom summer to winter range along creek bottoms; deer tend to use
paths of least resistance. The winter range south of the peti t ion area is
widespread, so that there is no concentrat ion of animals moving toward i t  along
speci f  ic  migrat ion corr idors.  Thus,  a l though the pet i t ion area is  a major  movement
area, i t  doe's not contain identi f iable mass migration corr idors. I t  is not
anticipated that mine workings would deny deer access to winter range; proper
p lanning would resolve the problem (D.  Nish,  ora l  communicat ion,  August  15,
1980) .  A lso,  the Utah Big Game Range Inventory of  1964,  as presented in  Utah
Fish and Game Bul le t in  65-1,  s tates that  deer  that  summer in  Bryce Canyon
Nat ional  Park usual ly  migrate in to the Sevier  and Vi rg in River  dra inages to winter
rather than south into the proposed coalf ields. ( l t  should be noted that i f  a major
migrat ion route were ident i f ied dur ing mine p lan preparat ion,  such habi tat  would
be protected under  SMCRA regulat ions. )

Large predators such as mountain l ions and bobcats would be less affected by
the reduct ion in  the i r  prey base than by the genera l ized secondary ef fects  of
increased human act iv i ty  in  the area,  for  which they have l i t t le  to lerance.  Other
species, to a somewhat lesser degree, would also be adversely affected by the
increased human presence.  There would be d is turbance and d i rect  morta l i ty  f rom
road k i l ls  and i l legal  hunt ing.  Disp lacement  of  wi ld l i fe  would resul t  f rom increased
recreational use of the area ( including hiking, camping, off-road-vehicle use), as
wel l  as f rom min ing operat ions and increased urbanizat ion.  Reduct ion of  forested
areas would displace Cooper's hawk, sharp-shinned hawk, goshawk and Wil l iamson's
sapsucker ,  but  would benef i t  pra i r ie  fa lcon,  sparrow hawk,  red- ta i led hawk,  band-
ta i led p igeon,  whi te- throated swi f  t ,  Western b luebi rd and owls,  by v i r tue of
increased prey in the newly revegetated areas and thus more favorable hunting
condi t ions.  Under SMCRA regulat ions,  cr i t ica l  habi ta t  for  raptors,  such as bald
and golden eagles,  would be protected under  the Migratory Bi rd Treaty Act  and the
Bald Eagle Protect ion Act .

The Fish and Wildl i fe Service has expressed concern that, "since this is a
rather  ar id  par t  o f  the State,  wi ld l i fe  populat ions are c losely  corre lated wi th
exist ing water sources. I f  these water sources are disturbed, relocated, or lost,
then the associated wi ld l i fe  resources would be detr imenta l ly  impacted .  .  .  .  Not
only  is  the occurrence of  water  important ,  but  a lso,  an even d is t r ibut ion of  these
water  sources a l lows for  a wider  d is t r ibut ion of  associated wi ld l i fe  populat ions.  A
loss of  numerous evenly  d is t r ibuted natura l  water  sourc^s would not  be mi t igated
by the reoccurrence of a lesser number of natural f lows concentrated at another
locat ion"  (wr i t ten communicat ion,  W. C.  Whi te,  June 9,  1980) .

A decrease in  the quant i ty  or  qual i ty  of  water  in  s t reams could have an
adverse effect on aquatic organisms. I t  is especial ly important to consider the
East  Fork Vi rg in River  in  th is  context ,  because i t  is  t r ibutary to  the Vi rg in River ,
which contains the endangered woundfin minnow, the roundtai l  chub (proposed by
the U.S.  F ish and Wi ld l i fe  Serv ice in  1978 for  endangered status)  and a decl in ing
populat ion (based on DWR assessment) of Virgin River spinedace. Deplet ion oi
f low in  the East  Fork Vi rg in River  by pumping ground water  f rom the Navajo
Sandstone aqui fer  might  impact  endangered species in  the Vi rg in River .  Protect ion
for  such species,  however ,  is  prov ided under  the Endangered Species Act  of  1973.
On October  15,  1980,  the U.S.  F ish and Wi ld l i fe  Serv ice prov ided a b io logica l
opinion memorandum pursuant to Section 7 of the Endangered Species Act
addressing expected effects of the Al len-Warner Val ley Eneigy Sysiem on the
woundf  in  m innow. On page 15 of  th is  memorandum, the U.S.  F ish and Wi ld l i f  e
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Service made the fol lowing statement with reference to the expected deplet ion of

f low in the East Fork Vi?gin River from the pumping of ground water for the

proposed Alton coal mine an? for the coal slurry l ine: " ln our opinion, this level of

deplet ion would not jeopardize continued existence of the woundfin. However, the

deplet ion should be'monitored careful ly as soon as mining begins. I f  deplet ion

becomes greater than OSM estimates, consultat ion should be reinit iated. 'r

No unavoidable long-term adverse impact to wildl i fe is anticipated from coal

mining, based on information now avai lable. The inf lux of people 9nd their

associ-ated activi t ies, whether related to mining or not, would adversely affect

wildl i fe populat ions to varying degrees--"wilderness" species such as the cougar

and black bear being most l ikely to be affected.

The impacts to rnost wi ldl i fe species would be unavoidable in the short term

but  would not  be i r revers ib le or  i r re t r ievable long- term commitments of  wi ld l i fe

resources. I t  is not clear whether endangered species in the Virgin River might be

adversely impacted. I f  future analysis shows an impact owing to withdrawal of
groundwater f  rom the Navajo, the adverse impact would be long term and

i r revers ib le.

10. Recreational Use and Values

The peti t ion al leges that the recreation experience of the users of Bryce
Canyon National Park would be diminished. In the short term, recreational use in
and around the peti t ion area would be reduced owing to confl ict with mining
activi t ies. The curtai lment of recreational use in the immediate and adjacent
areas of mining operations cannot be avoided. After reclamation, recreational use

would resume lnd could be improved. The long-term productivi ty of the area with

respect to hunting would be improved owing to improvement of wi ldl i fe habitat.

The major location of recreation impact would be the southern port ion of the
Paunsaugunt Plateau, primari ly Bryce Canyon National Park and Dixie National
Forest; mining operations at the closest to the Park would Pose a threat because
of noise, visual intrusion, and reduced visibi l i ty from the mining operations. The
impact would be short-term and unavoidable. After successful reclam.ation, the
area would appear as an extension of the present cultural modif icat ions (effects of
manrs manipulat ions) in the present landscape character beyond the Park.

I l. Noise at Bryce Canyon National Park

The peti t ion al leges that mining operations in the Alton leasehold would
cause intrusion by noise on visi tors to Bryce Canyon National Park. OSM finds that
this al legation is true and that noise intrusions from mining machinery and surface
mine blast ing in the peti t ion area would have a signif icant adverse impact on
visitors to the Park. Surface mine blast ing from anywhere in the peti t ion area
would be dist inct ly perceptible throughout the Park.

Sources of noise f rom mining on the Alton leasehold include blast ingt
operation of 170 ton trucks, scrapers, electr ic power generators, crushers and
warning devices. Blasting and trucks are l ikely to be the principal noise sources
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although scrapers may also contr ibute signif icantly to the total noise. Noise
produced by mining would be perceivable when noise levels are 8 dB or less below
the ambient (L90) sound levels. During an average evening in summer, Jro-iG
exceeding l0 to 20 dB would be perceivable at the Park. An adverse impact would
not occur unti l  noise levels from mining are 5 dB or less below average background
sound levels (Leq).

Truck Noise

Trucks operating on the eastern part of the Alton leasehold would be closest
to the Park. Trucks would abut the Park boundary i f  operated in the Sheep Creek
and Horse Mountain areas; therefore, the greatest noise impact in the peti t ion
area would accompany mining in the Sheep Creek and Horse lVlountain areas. The
greatest impact from mining in the Alton leasehold would occur when machinery is
operating in the east port ion of the leasehold and in direct l ine of sight from
Yovimpa Point where no barriers or topographic obstructions interfere with noise
ProPagation to the Park. These condit ions occur primari ly in that area east of the
west  range l ine of  T.  4  S. ,  R.4 W. of  the Sal t  Lake Mer id ian (photograph 3A).

Sound levels at several points in the Park were calculated based on measure-
ments of noise generated from 170 ton trucks (Een, 1980). Assuming that Z0
trucks would be operating, the equivalent noise during 50 percent of the t ime would
be increased to 28 to 30 dBA in the evening and to 35 to 43 dBA in the early
morning at Yovimpa Point. The noise increase would be much greater about l0
percent  of  the t ime ( table I I IBI I - l ) .

Truck noise alone would signif icantly increase nocturnal sound. levels at
Yovimpa Point  dur ing summer months.  Addi t ional ly ,  dur ing much of  the t ime,
machinery noise from the east portion of the Alton leasehold's closest approach to
the Park would be percept ib le at  many of  the Park 's  camp s i tes ( f ig .  I I IBI I - l ) .
Dur ing l0  percent  of  the t ime. in  the summer,  and at  5:30 a.m. ,  the noise level  in
the Park would be about 30 dBA because of mining noise. Mining noise would be
perceptible at 20 dBA and dist inct ly audible at 20 to 30 dBA. Nocturnal noise f rom
trucks operating in the east port ion of the Alton leasehold, where visible from
Yovimpa Point but at the farthest distance, would be dist inct ly audible throughout
the Park in the early morning hours l0 percent of the t ime (f ig. I I IBI l-2).

According to the t 'Guidel ines for Preparing Environmental Impact Statements
on Noisef '  by CHABA (Com mittee on Hearing, Bioacoustics, and Biomechanics,
1979), any increase in noise over the existing conditions constitutes a noise impact
for special use areas such as national parks. The calculated noise levels would
degrade the tranquil i ty of the Park, thereby adversely af fect ing a visi tor 's
experience during evenings spent at the Park. Equipment noise originating in the
east part of the Alton leasehold would have significant adverse impact on visitors
to Bryce Canyon National Park.

During daytime in the summer, truck noise originating in the east part of the
Alton leasehold at the closest approach to Yovimpa Point would cause a noise level
of 40 dBA to 20 dBA in the Park (f ig. I I IBIT-3). The noise from trucks, therefore,
would be perceivable throughout much of the Park. Truck noise would be dist inct ly
audible at Rainbow and Yovimpa Points and associated trails and perceptible at
Agua Canyon and Ponderosa Point. Based on CHABA guidel ines, daytime noise
associated with trucks operating in the east Alton leasehold would have a
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signi f icant  adverse impact  on v is i tors  to  Bryce Canyon Nat ional  Park dur ing the
sum m er .

Noise generated by t rucks dur ing summer days at  the far thest  point  that
min ing would be v is ib le f rom the Park would main ly  af fect  t ra i ls  south of  Yovimpa
Point  ( f ig .  I I IBI I -4) .  The ind igenous sound levels  (L90)  at  Yovimpa Point  average
about  25 dBA dur ing the day;  based on CHABA, noise above l7  dBA f rotn t rucks
would be perceivable and would be d is t inct ly  perceivable at  levels  above 20 dBA.
Therefore,  t ruck noise would be d is t inct ly  perceivable in  the Park south of  the 20
dBA con tour  l i ne  ( f i g .  I I IB I  l -4 ) .

The west part of the Alton leasehold is not in direct l ine of sight to the Park
and t ruck noise potent ia l ly  carr ied to the Park would be reduced by in tervening
topographic  barr iers  and d is tance.  Present  theory govern ing quant i f icat ion of  the
ef fect  o f  barr iers  between a noise source and a l is tener  uses severa l  assumpt ions.
The pr inc ipal  assumpt ions in  th is  case are:  1)  the barr ier  is  abrupt  (not  gradual )
and extends in f in i te ly  perpendicular  to  the l ine of  propagat ion,  2)  the sound waves
are in  phase as they reach the barr ier ,  and 3)  sound waves are not  ref racted.  These
assumpt ions are not  va l id  in  the pet i t ion area for  overburden b last ing and t ruck
noise.  Therefore,  the calcu lated noise reduct ion owing to topographic  barr iers
overest imates the ef fect  topographic  barr iers  would have in  reducing noise f rom
overburden b last ing and t rucks.  The barr iers  in  the leasehold are not  in f in i te ly  long
or  abrupt ,  the sound waves would not  be in  phase,  and ref  ract ion phenomena occur
f requent ly .  The calcu lated masking phenomena descr ibed below is  therefore an
absolute maximum. Actual  masking would be less and could have l i t t le  or  no ef  fect
on reducing noise levels  f rom t rucks and overburden b last ing.

The  max imum mask ing  wou ld  occur  in  T .  39  S . ,  R .  5  W. ,  sec .  29 .  A t  th i s
locat ion,  a topographic  barr ier  2,200 feet  h igh would be about  2,800 feet  f rom the
source of  t ruck noise ( f ig  I IC- l ) .  The target  (Yovimpa Point )  is  59,000 feet  away
and 2,600 feet  above the source.  The maximum possib le reduct ion of  noise f rom
oPerat ion of  20 t rucks (170- ton)  would be -17 dB.  The noise reduct ion would be
reduced as t rucks move away f rom the assumed locat ion.  The maximum possib le
reduct ion in  b last ing-re lated noise f rom th is  same locat ion for  the h ighest  energy-
active band (63h2 center frequency) would be -12.5 dB for overburden blasts.
Because ref ract ion phenomena are common in the pet i t ion area,  sound waves
probably would "skip over" topographic barr iers and negate the predicted noise
Ievel reduction due to that barr ier except for coal and part ing blast ing noise.

The assumptions necessary to quanti fy the effect of barr iers are val id for
par t ing b last ing and coal  b last ing in  some por t ions of  the Al ton leasehold.  These
types of  b last ing occur  near  the bot tom of  the p i t .  The h ighwal l  acts  as an in f in i te
barr ier  and the c lose prox imi ty  of  the h ighwal l  to  the b lasts  min imizes the ef  fect
of  ref ract ion and permi ts  the sound waves to reach the barr iers  in  phase.  Assuming
the average h ighwal l  wi l l  be 100 feet  h igh,  and the b last  would occur  150 feet  f rom
the highwall ,  the highwall  barr iers would reduce the noise generated from coal and
Part ing b lasts  by as much as t0 to  12 dB for  the h ighest  energy-octave band,
depending on the distance to the l istener. Where topographic barr iers exist
co inc ident  wi th  the h ighwal l  barr iers ,  such as in  the west  par t  o f  the Al ton
leasehold, the noise reduction is not addit ive. The Utah International, Inc.
preferred p i t  or ientat ion in  the east l r t  o f  the Al ton leasehold wi l l  negate the
effect of the highwall  barr ier because the coal and part ing blasts wil l  be in direct
l ine of  s ight  to  Yovimpa Point .
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Table IIIBll-1.--Nocturnal sound levels in the Park du.-l1g-Ih'"
summer due to Z

(Sound levels ,  dBA)

l0 percent  of  n ights 50 percent of nfglF _
T ime Yovim Point Brvce Point Yovim a Point Bryce Point

2130

0530

37 to

5 l  t o

18  to  26

34 to 42

to 36

to 43

7 to15

15  t o  23

45

49

28

35
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In  summary,  topographic  barr iers  would ef fect  some reduct ion of  min ing

noise. The reduci ion wo[ld be less than l7 dB for noise originated by trucks and l0

to l2  dB for  b last ing noise.  Noise pro jected to the Park f rom t rucks moving f lom

the east part of thJ Alton leasehold to the proposed crusher location near Bald
Knoll  would be wavering noise rather than a steady droning, owing to exist ing

topographic  barr iers .

Nocturnal  sound levels  in  the Park,  dur ing the summer and resul t ing f rom

truck noise generated in  the west  par t  o f  the Al ton leasehold near  Black Mounta in,

where min ing would be far thest  f rom the Park,  would be marginal ly .  perceivable at

Yovimpa Point  50 percent  of  the t ime and d is t inct ly  audib le at  Yovimpa and Bryce

Points l0 percent of the t ime at 5'30 d.rn. (table II IBI I-2).

Noise generated at  the west  par t  o f  the Al ton leasehold,  a t  the far thest

approach to the Park,  would not  be perceivable 50 percent  of  the t ime at  9:30 p 'm.

b l i  would be perceivable l0  percent  of  the t ime at  5230 d. tn.  ( f igs.  I I IBI I -5 and

I I IBt I -6) .  Therefore,  t ruck noise f rom the west  par t  o f  the Al ton leasehold would
adversely  impact  v is i tors  to  Bryce Canyon Nat ional  Park l0  percent  of  the n ights.

In the northeastern part of the peti t ion area surface-minable coal is east of
Bryce Canyon Nat ional  Park in  the area of  Horse Mounta iD,  Wi l l is  Creek,  and Sheep
Creek. Al l  of these areas are closer to the Park than the closest approach of the
east  par t  o f  the Al ton leasehold.  The noise impacts f rom sur face min ing would be
greater at these locations than for the worst-case east part of the Alton leasehold.
Noise f rom t rucks in  these areas would be d is t inct ly  perceivable 50 Percent  of  the
t ime throughout  most  of  the Park ( t ig .  I I IBI  I -7) .  Ten percent  of  the t ime at  5:30
a.m. t ruck noise f rom these areas would f lood the Park.  Most  of  the noise would
exceed 40 dB,  and 30 dB would be exceeded everywhere in  the Park.  Therefore,
noise f rom sur face min ing machinery in  the Sheep Creek,  Wi l l is  Creek,  and Horse
Mountain areas would have a signif  icant adverse impact on Bryce Canyon National
Park .

Instal lat ion of heavy-duty muff lers and shielding engine compartments of al l
min ing equipment  would reduce the noise f rom min ing machinery.  However,
m axim um noise reduction using these methods would be 8 dB and would not
signif  icantly reduce the impact of truck noise on the Park.

Blasting noise

The second major source of noise from mining in the peti t ion area would be
blast ing associated wi th sur face min ing.  Blast ing would occur  on the average three
times per day for the l i fe of the proposed surface mine on the Alton leasehold
(John Ferre l ,  ora l  communicat ion,  1980) .  Three types of  b last ing used in  sur face
mining, and ranked in the order of loudest to least loud, are part ing blast ing, coal
b last ing,  and overburden b last ing.  The analys is  of  the noise impact  on Bryce
Canyon National Park from surface mine blast ing is based on data col lected at
operating surface mines and data col lected at the site. The noise levels predicted
for blast ing are based on the assumption that proper stemming, delays, scaled
depth of  bur ia l ,  and in i t ia t ion devices would be used to min imize noise.  The
quant i ty  of  explos ives used to determine the ef fect  o f  overburden b last ing on noise
levels  in  the Park is  based on in format ion suppl ied by Utah Internat ional ,  Inc.  The
quanti ty of explosive used to determine the effect of part ing blast ing on noise
levels in the Park is based on blast ing records obtained from Utah International 's
Trapper  mine near  Cra ig,  Colorado.  Based on the test imony of  Utah Internat icnal 's

IIT49



blasting advisor, other technologies, beyond that considered in this analysis, would
lessen the impact of noise from blastingl however, i t  is his opinion that these other
technologies would have an economic impact on proposed mining operations and he
states that they are not necessary in this situation. These other technologies have
not been considered in this evaluation. The large distances over which blast ing
noise is perceivable in the peti t ion area necessitated accounting for the effect of
atmospheric absorption in determining noise levels that would result from blasting
in the peti t ion area. Noise levels during the day in summer are increased by winds
that blow from the Alton leasehold towards the Park and, therefore, the resultant
noise in the Park would be louder than i f  there were no wind. Temperature
inversions are not common during the day in summer in the peti t ion area and,
therefore, are not a factor in assessing blast ing-related noise. However, during
winter months, subsidence inversions do occur and refract noise towards the Parkt
thereby increasing the noise impact. Blast ing commonly 

' is 
conducted during

periods of the day when inversions would not signif icantly affect sound Propaga-
t ion; therefore, inversions are not considered in the analysis of noise result ing
from blasting.

During summer months, wind blows f rom the Alton leasehold towards the
Park and is strongest in mid-afternoon. At this t ime, noise from overburden
blasting in the Alton leasehold at the least distance from the Park would be 67 dBA
at Yovimpa Point and 54 dBA at Bryce Point. Assuming the same condit ions,
part ing blast ing would produce noise levels of 86 dBA at Yovimpa Point and 73 dBA
at Bryce Point (table II IBI l-3). For these same condit ions at the point where
mining would be farthest from the Park in the Alton leasehold sound levels would
be 53 dBA at Yovimpa Point and 45 dBA at Bryce Point for overburden blast ing and
62 dBA at Yovimpa Point and 54 dBA at Bryce Point for part ing blast ing (table
I I IB  I  I -4 ) .

During summer, when there is no inversion or no wind, the noise associated
with mining would be less. At the east part of the Alton leasehold (closest
approach to the Park) noise from overburden blast ing would be 50 dBA at Yovimpa
Point and 35 dBA at Bryce Point; for part ing blast ing the noise would be 56 dBA at
Yovimpa Point and 5l dBA at Bryce Point (table II IB I l -5). Under the same
condit ions and at the greatest distance from the Park at the west Alton leasehold
the noise from overburden blast ing would be 33 dBA at Yovimpa Point and 24 dBA
at Bryce Point; for part ing blast ing (10 dB reduction of noise because of assumed
highwall  barr iers)r the noise would be 39 dBA at Yovimpa Point and 30 dBA at
Bryce Point  ( tab le I I IBI  l -6) .

Noise would be perceivable in the Park when noise levels are 8 dB or less
below ambient (L90) sound levels. Therefore, the noise from surface mine blast ing
;tTFE Alton leasehold would be perceived throughout the Park (f ig. I I IBt l-8).

Noise from surface mine blast ing is a high-energy, short-duration, impulse
event. CHABA (Committee on Hearing, Bioacoustics, and Biomechanics) of the
National Research Counci l  recommends that the C-weighted sound exposure level
be used in assessing the environmental impact of this type event instead of the A-
weighted sound exposure level. CHABA also recommends that, to prevent a
signif  icant adverse impact on cri t ical use areas such as national parks, the
intruding noise must not exceed 5 dB below the equivalent hourly level (Leq).

Based on this cri ter ia, noise from surface mine blast ing would create a
signif icant adverse impact wherever i t  occurs in the Alton leasehold during summer
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Table II IBII-2.--Nocturnal sound levels in the Park dur,ng the
summer due to 20

(Sound levels, dBA)

T ime Yovim a Point
50 percent of nights

Point Yovi rnpa Point Brvce Point
ercent of ni hts

2r30

0530

to 23

to 39

3  t o  l l

20 to 28

4 t o

1 3  t o

L5

3 l

T2

2 l

-8 to0

0 to8

Table I I IBI  l -3 . - -Maximum sound levels  in  the Park dur ing the summer
due to b

(Sound levels ,  dBA)

Type of  b last  Yovimpa Point  Bryce Point

Overburden

Part ing

67

85

54

73
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Table I I IBI I -4. - - fv lax imum sound levels  in  the Park dur ing,  the summer
due to b

(Sound levels ,  dBA)

Tvoe of  b last Yovimpa Point Bryce Point

Overburden

Par t ing  I

53

62

45

54

I  tO Ag reduct ion of  noise due to barr iers  assumed.

Tab le  I I IB I I -5 . - -Max imum sound  leve ls  in  the  Park  dur ing ,  the  summer
due to blast ing in eastern part of the Alton leasehold

(Sound levels ,  dBA)

Type of  b last  Yovimpa Point  Bryce Point

Overburden

Part ing

50

66

)5

5T

Table I I IBI  I -6 . - - lv lax imum sound levels  in  the p

due to bl
(no wind,  no invers ion)

(Sound levels ,  dBA)

Type of blast Yov impa Po in t Bryce Point

Overburden

Part ing 
I

24

30

33

39

I  
tO Ag reduct ion of  noise due to barr iers  assumed.
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when a l0 mph wind in blowing from the Alton leasehold towards the Park; because
of the low indigenous sound levels within the Park, noise from blasting would be
perceived as 54 t imes the natural background levels in the Park (table II IBI l-7).

When there are no winds from the Alton leasehold towards the Park, or when
drainage winds blow from the Park toward the Alton leasehold, rnining noise levels
perceived at the Park would be reduced. These condit ions often occur during early
evening in the summer. Under these condit ions, blast ing noise would be perceiv
able throughout the Park and blast ing noise from the east part of the Alton
leasehold would adversely impact the entire Park.

At the farthest approach of the west part of the Alton leasehold to the Park,
blast ing noise would not signif icantly impact high use areas of the Park. Part ing
blasting noise would adversely impact trai ls and campsites throughout the Park.
Overburden blast ing noise would not signif icantly impact the Park (table II IBl-8).

In summary, indigenous sound levels in Bryce Canyon National Park are so
low that conventional descriptors must be used with care because they under-
estimate the impact of surface mining in the peti t ion area. Even so, conventional
noise descriptors do reveal a severe adverse impact at Yovimpa Point i f  the
ProPosed surface mining were concentrated in the east part of the Alton leasehold.
Truck noise alone would cause a l6-fold increase in the perceived loudness of sound
levels in the Park. Truck noise from the west part of the Alton leasehold would
impact the Park l0 percent of the t ime in the early mornings. Machinery noise
f rom the minable areas immediately east of the Park would have an even more
severe impact than mining in the east part of the Alton leasehold.

Surface mine blast ing, i f  in the east part of the Alton leasehold or close to
the Park, would be dist inct ly audible and annoying to Park visi tors and would
consti tute a signif icant adverse impact on Bryce Canyon National Park. Blasting
noise from the west part of the Alton leasehold when winds are not blowing
towards the Park and when there are no temperature inversions would not
adversely impact high use areas of the Park. Part ing blast noise, however, would
adversely impact trai ls and campsites.

12. Economic Infrastructure

The economic impacts of mining in the peti t ion area would depend on a
number of variables which cannot be estimated with precision: the extent of
economic activi ty outside the peti t ion area (e.g., other coal mining in north and
south Kaiparowits), the t iming of bui ld-up of coal act ivi ty within the peti t ion area,
the rat io of output to employees in the new mines, and work tenure and commuting
patterns of the new employees. Nevertheless, the fol lowing analysis i l lustrates
potential economic opportunit ies and/or points of vulnerabi l i ty associated with the
action of introducing 11660 workers at coal mines in the peti t ion area, which
included I,370 workers in the Alton coalf ield and 290 workers elsewhere in the
peti t ion area. This inf lux wil l  result in a total populat ion increase of 10,250 people
to be added to the basel ine populat ion growth in Kane and Garf ield Counties during
the assumed 5-year bui ld-up period ( lgS2-86). Impacts are analyzed under two
basel ine scenar ios:  l )  a  low basel ine,  which assumes no major  coal  development
outside the peti t ion area and 2) a high basel ine, which ref lects a potential high
level of development of other coal resources in the affected counties ( i .e.,  nort l ' r
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and south Kaiparowi ts  f ie lds)  dur ing t ime per iods over lapping the coal  development
within the peti t ion area.

Populat ion

Populat ion impacts of coal
and Garf ield Counties, and the
locations of mining operations.
f  rom NUS/DRI  (Sep tember  l9S0)

product ion in  the pet i t ion area wi l l  occur  in  Kane
distr ibution of the impacts is dependent on the

This analysis is based on the distr ibution estimates
as shown below:

Impact  f rom
Alton coalf ield

Impacts f rom elsewhere
in pet i t ion area

Kane County:
K anab
Orderv i l le
Glendale
Mt .  Carme l
Al ton

County total

Garf ie ld  County:
Panguitch
H atch
Tropic
Cannonvi l le
H enrievi l le
Escalance

County to ta l

5 l  percent
l5  percent
l0  percent
5 percent
4 percent

85 percent

I I  percent
4 percent

0 percent

l5  percent
5 percent
30 percent
l5  pe rcen t
l5  pe rcen t
20 percent

l5  percent 100 percent

The d is t r ibut ions resul t  in  populat ion impacts of .7r773 and 21476 for  Kane and
Garf  ie ld  Count ies,  respect ive ly .  Substant ia l  changes in  the numbers of  new
ernployees could af  f  ect  the percentage d is t r ibut ions.  Table I I IB l2-  I  presents
project ions of total populat ion levels which include the impacts of peti t ion-area
mining in conrbination with the high and low baselines. Table l l lBl2-2 translates
these populat ion project ions into annual growth rates and also shows comparative
baseline growth rates without the peti t ion area impact. According to local
p lanning documents,  growth rates of  about  l4  to  l5  percent  are the maximum that
communi t ies could absorb wi thout  major  deter iorat ion in  serv ices that  munic i -
pal i t ies must  prov ide (F ive County Associat ion of  Governrnents,  December 1976) .

Econom ic base

Tables I I IBI2-3 and I I IBI2-4 i l lust rate employment  and earn ings impacts
( inc luding ind i rect  impacts)  by county.  A l l  employment  is  assumed to be long-
terrn. I t  is further assumed that the employment is added continuously over a 5-
year period, beginning January 1982, which is est imated to be the earl iest date at
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Table I I IBI I -7. - -C-weighted sound exposure levels  and C-weighted
hour ly  equiva lent  levels  for  b last inH

(Sound levels ,  dBC)

Location
of Type of C-SEL minus l0 loe N I C- leq  ( lh r )  m inus  l0  loR N 

I

r08 99

89 80

blast inF b last ing Yovimpa Point  Bryce Point  Yovimpa Point  Bryce Point

East
Alton

West
Alton

Part ing
Over-

burden

,)
Par t ing-
Over-

burden

87

78

8t

72

63

44

73

54

52

43

46

37

li.t is the number of delays. N = 33 for overburden blasts and N = 50 for
parting shots.-10 dB reduct ion due to highwal l  barr iers assunred.

Table I I IBI I -8. - -C-weighted hour ly  equiva lent  levels  for  b last inR (no wind)

(Sound levels ,  dBC)

Location of
blast

Type of
blast

C- leq  ( lh r )  m inus  l0  loe  N
Yovimpa Point  Bryce Point

East Alton

West  Al ton 
I

Par t ing
Overburden

Part ing
Overburden

53 4 l
34 22

30 22
20 13

I  tO ag reduct ion in  noise f  rom highwal l  barr ier  assumed.
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Table I I IB l2-3. - -Min ing- induced employment  impacts by county of  , res idence
(year-end cumulai ive inCiEaseE earl iest possible schedule)

(Source: mining employment impacts are based on: a) OSHII generic mine plans
of 1,370 employees in the Alton coalf ield and 290 employees elsewhere in the
pet i t ion area and b)  NUS/DRI est imates of  mine employment  d is t r ibut ion by
county of residence as fol lows: 85 percent in Kane County and l5 percent in
Garf ie ld  County for  the Al ton coal f ie ld ,  and a l l  in  Garf ie ld  County for  the
mines elsewhere in the peti t ion area. Induced employment in other sectors
are NUS/DRI est imates based on:  a)  non-basic  to  basic  employment  mul t i -
p l iers  of  1 .2 for  Kane County and I  .0  for  Garf ie ld  County and b)  ex is t ing
proport ions of non-basic employment by sector in each County as estimated
by NUS/DRI wi th data f rom U.S.  Department  of  Commerce,  Bureau of
Economic Analys is ,  Apr i l  l9S0)

Kane Coqlty
Min ing
Construct ion
Manufactur ing
T r C r & U
Trade
F r I r & R E
Serv ices

Government

TotaI

Garf ie ld County
Mining
Construct ion
Manufacturing
T r C r & U
Trade
F r I r & R E
Serv ices
Gove rnment

Total

L e g e n d :  T r C r & U

F r I r & R E

1 9 8 6
and

l a t e rl-982

233
I 1

I
5 0

108
2 L
7 L
B8

582

9 9
4
3
9

L 7
3

3 2
32

1 9 B

L984

699
32

4
1 5 0
325
6 2

2L2
2 6 3

L , 7 4 7

2 9 7

1 1
9

2 7
5 1

B
9 6
9 6

5 9 5

19 B3

466
2 2

3
100
2 1 7

4 L
1 4 1
L75

l ,  1 6 5

1 9 8
7
6

I8
34

5
6 4
6 4

396

1 9 8 5

932
4 3

6
200
433

8 2
282
3 5 1

2  , 3 2 9

396
15
L2
3 6
6 7
10

L 2 B
L2B

7 9 3

1 r 1 6 5
5 4

7
250
54r
1 0 3
3 5 3
4 3 8

2 ,g l l -

496
1B
15
4 5
B4
l 3

160
160

9 9 1

transportat ion,  communicat ion,  and ut i l i t ies
f inance,  insurance,  and rea l  es ta te

ilt-42d
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which work could begin.  Wi th l imi tat ions on the potent ia l  for  at t ract ing.  manufac. -
turing establ ishmenti,  most local residents look to natural resources ( i .e.,  coal)
deveLopment as the only means of maintaining an economic base large enough to
support the exist ing working-age populat ion.

The earh ings pro ject ions inc lude a smal l  negat ive impact  (St 'OOO Per year)  in

the agricultural sector based on reduced stock sales f rom the loss of. 36 animal use
mont6s (AUM's)  in  the Al ton coal f  ie ld  (Bureau of  Land Management ,  Apr i l  1980) .
County agriculture is not l ikely to be adversely af f  ected, and could even be
favorably affected, by the presence of large numbers of new coal mining jobs'

because many ranchers must  supplement  the i r  income f rom other  sources.  In  a
potent ia l ly  analogous s i tuat ion,  Emery County ranchers ( to  the nor th of  th is  impact
area)  have benef i ted f  rom extra incomes earned in  the mines;  in  some instances,  a
por t ion of  th is  supplementa l  income has been used to accelerate agr icu l tura l
product ion (Ben L indsey,  Ju ly  1980,  ora l  communicat ion in  NUS/DRI '  September
l  gg0) .

Housing

Housing needs of newcomers wil l  have to be met largely through addit ions to
the housing stock.  Table I I IBI2-5 shows these est imated impacts on new housing
demand. The table also shows the combined dernand for new housing when the low
and high basel ine demands are included.

Some changes in the current local housing supply system would be required in
order  to  meet  th is  demand.  Under the low basel ine,  increases in  the level  o f
act iv i ty  by developers,  bui lders,  and lenders would be requi red.  Under the h igh
basel ine,  accommodat ion fo the populat ion in f  lux wi thout  exper iencing major
housing shortages would probably require the involvement of outside developers and
lenders andlor the coal f i rms themselves. I t  might require new town development
to suppor t  coal  act iv i t ies in  south Kaiparowi ts .

County services and f inance

Given the rnagnitude of populat ion growth that is projected, al l  local
governmenta l  ent i t ies would be requi red to make substant ia l  new investments in
fac i l i t ies,  equipment ,  and staf f  in  order  to  n ia inta in current  levels  of  serv ices.
Even in  those jur isd ic t ions which would u l t imate ly  benef i t  f rom enhanced tax
bases, the rapid rates of growth would pose f inancial problems during the bui ld-up
per iod.  Table t l lBI2-5 summar izes the pro jected f inancia l  pos i t ions of  four  local
publ ic  ent i t ies (Kane County,  Kanab,  Orderv i l le ,  and the Kane County school
d is t r ic t )  wi th  and wi thout  the pet i t ion area development .  The resul ts  should be
viewed as examples of the types of impacts which could occur not only in these
jur isd ic t ions,  but  in  others (e.g. ,  Gar f ie ld  County,  Pangui tch,  Tropic ,  and Garf ie ld
County school  d is t r ic t ) .

For Kane County, the net f iscal impact of the peti t ion area with low basel ine
assumpt ions would be unfavorable unt i l  1999,  af ter  which t ime i t  would be posi t ive.
Al though the County would u l t imate ly  benef i t  f rom a great ly  enhanced tax base,
the increasing needs for expenditures would keep the County in an annual defici t
posit ion unti l  199l. Af ter 1991, revenues would begin to gradually exceed
expendi ture needs.
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Under high basel ine plus impact assumptions, the annual net f iscal impact on
Kane County would be qui te  favorable.  This  is  pr imar i ly  due to the large increase
in tax base result ing from coal mining. However, the County would be l ikely to
exper ience major  d i f f icu l t ies in  ra is ing the monies for  capi ta l  investments in  a
t imely fashion without both increases in local tax rates and some external
f inancia l  ass is tance dur ing the bui ld-up per iod (NUS/DRI,  September l930) .

Because most  of  the min ing act iv i ty  would l ike ly  be wi th in Kane County 's
tax ing jur isd ic t ion,  Garf ie ld  County would not  be expected to have comparable
benefi ts. Under high basel ine, increases in the number of miners l iving in the
County could cause adverse f inancial impacts. New faci l i t ies would l ikely be
needed before new revenues arr ive to pay for them. Under low basel ine, the
impacts would probably not be serious given the favorable offsett ing impacts of
mining-related wage income, the discret ionary nature of some County expendi-
tures,  and the s ize of  the County budget  re lat ive to  the impacts.

Schools and school f inance

Mining in the peti t ion area, when overlaid on basel ine growth, represents a
potent ia l  350 percent  ( low basel ine)  to  1,640 percent  (h igf r  basel ine)  increase in
school enrol lment for Kane County between now and the year 2000. The net f iscal
impact of the peti t ion area under low basel ine on the Kane County distr ict would
be favorable in the long term. The distr ict would begin to show annual surpluses in
1996. However, the distr ict would have dif f iculty f inancing new schools as rapidly
as they would be needed. Under the impact plus high basel ine situation, the long-
terrn net f iscal condit ion would also be posit ive. The distr ict,  l ike the County,
would benefi t  f  rom the large increase in revenues received from taxes on coal. As
before, the distr ict would experience serious dif f iculty in f inancing new schools as
quickly as they would be needed. Given present bonded-indebtedness l imitat ions
and the pol i t ical infeasibi l i ty of large tax rate increases, the distr ict would require
external f inancial assistance i f  i t  is to avoid a sharp deteriorat ion in the level of
serv ices dur ing the bui ld-up per iod (NUS/DRI,  September 1980) .

Enrol lment in the Garf ield County school distr ict would increase by 130
percent ( low basel ine plus impact) to 910 percent (high basel ine plus impact).
Enrol lment at Panguitch schools already exceeds capacityl  enrol lment at Bryce
Valley schools would exceed present capacity in 1983 under either basel ine
as*umption; Escalante schools'  enrol lment would exceed capacity in 1985 (higfr
basel ine plus impact) or 1986 ( low basel ine plus impact). The needed new
investment for school construction in the distr ict is est imated to be 5+ mitt ion ( low
baseline plus impact) to $ff mil l ion (nigfr basel ine plus impact). Under the high
case, the distr ict would experience dif f iculty in raising required capital in a t imely
fashion. The problem would be similar to that i l lustrated for the Kane County
school distr ict,  but potential ly more severe because of smaller revenues from taxes
on coal  (NUS/DRI,  September 1980) .

Municipal services and f inance

Since the municipal i t ies would not be able to include the coal mines in their
taxing jurisdict ions, there would be some dif f iculty in f inancing needed invest-
ments. Table II IBI2-6 indicates that Kanab would have unfavorable net f iscal
impacts in the long-term assuming the low basel ine and peti t ion area mining.
Under the high basel ine the annual net f iscal impacts would gradually become
posit ive. The dif f iculty would be in raising the capital necessary to provide needed
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new faci l i t ies in a t imely fashion, part icular ly the amounty needed for ut i l i ty
expansion. It is l ikely that the city would require external f inancial assistance
NUS/DRI ,  September  1980) .

Baseline assumptions for Ordervi l le are the same under either the high or low
case. When peti t ion area impacts are combined with basel ine assumptions,
Ordervi l le would not begin to show a posit ive annual balance unti l  1994. The net
f iscal impact for the town would gradually become posit ive; however, Ordervi l le
would need to expand i ts water wywtem and the sewer services from the Long
Val ley Dist r ic t  (UUS/nnl ,  September 1980) .

Whi le  other  communi t ies would d i f fer  f rom Kanab and Orderv i l le  (e.g. ,  in  the
t iming and magni tude of  revenue shor t fa l ls) ,  i t  is  c lear  that  a l l  o f  the communi t ies
would experience f inancial dif f iculty in accommodating growth. The major
problem would be in raising funds when needed for capital faci l i t ies. Culinary
water is the major service category common to al l  communit ies which can require
large capital expenditures. In both Kanab and Ordervi l le, the present water system
service capacity would be exceeded in 1982 under either basel ine in combination
wi th pet i t ion area impacts.  For  compar ison:  Glendale would a lso exceed i ts
capacity in 1982, Alton in 1985, and Mt. Carmel would st i l l  have close to 40
percent excess capacity in 2000. In Garf ield County: Panguitch and Escalante
would also have excess capacity in the year 2000 under impact-plus-low-baseline
assumpt ions,  but  would exceed capaci ty  in  1989 and 1985,  respect ive ly ,  under
impact-plus-high-basel ine assumptions. With either basel ine in combination with
impacts,  Hatch and Henr iev i l le  would exceed capaci ty  in  1983,  Tropic  in  1984,  and
Cannonvi l le  in  1986 (NUS/DRI,  September l9S0).

The magnitude of projected revenue shortfal ls, part icularly during the bui ld-
up period, irnpl ies the potential for serious adverse impacts. However, these
impacts are mit igable with external f inancial assistance and/or adjustments to the
t iming of  bui ld  up of  new min ing act iv i t ies.

13. Sociological Conditions

Development would increase the populat ion of Kane County by 170 percent
and of Garf ield County by almost 50 percent (see chapter I I I ,  Economic Infra-
st ructure) ;  the pro jected min ing a lone would br ing in  about  1,370 new workers and
an associated total populat ion of about 10,250 by 1985 (table II IB12-I).  Populat ions
would probably grow l0 percent or more per year, and that growth rate would
st ra in both communi ty  serv ices and socia l  s t ructures in  the four  s tudy communi t ies
(Al ton,  Glendale,  Hatch,  and Orderv i l le) .  Most  of  those in terv iewed in  those
communit ies favored coal development on the Kaiparowits Plateau, and almost 80
percent favored the Alton mine. But more than t I  percent opposed the Alton
mine; that percentage is atypical ly high for Western towns expecting energy
development .

The general impacts of development would be much l ike those of other small ,
rural Western towns affected by rapid populat ion growth due to energy develop-
ment. Social patterns would become more urban. Business practices would become
more f  ormal-  - for  example,  businessmen would become more re luctant  to  g ive
credi t .  Business would be come potent ia l ly  more prof i tab le--but  more compete-
t ive. The al legiance of businessmen would tend to shif t  from the farmers and
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ranchers to the coal industry, because i t  would be more profi table. Crime would
increase. Newcomers would have dif ferent--general ly, less conservative--pol i t ical
views (Nell is, 197 4). Newcomers, especial ly transient construction workers,
would tend to clash with longtime residents. The increased demand for housing and
retai l  goods would cause local inf lat ion.

In detai l ,  however, impacts would dif fer from those in surrounding States
because of the cultural homogeneity and community cohesiveness of these strongly
Mormon communit ies. Many of the newcomers would not be fulormons, and they
would diversify rel igious faiths. The newcomers might not be readi ly assimilated
into the t ight communit ies. The newcomers would inf luence community pol i t ics,
especial ly in Kane County- -an ef fect l i t t le considered by those interviewed in the
four study communit ies. They would probably inf luence local ordinances (Lit t le,
1980). They would of f  er new role models f  or the young- -some of them contrary to
Mormon ideals.

Inf lat ion accompanying development would adversely affect the relat ively
large populat ion of elderly, many of whom are on f ixed incomes, and farmers,
whose expenses would r ise faster than their incomes. The impacts are expected to
be mostly unavoidable and long-term.

For addit ional information regarding the sociological condit ions of Kane and
Garf ield Counties refer to "The social consequences of developing the Alton coal
mine," an unpublished social assessment avai lable at OSM, Region V, 1020 I Sth
Street ,  Denver ,  Colorado (L i t t le ,  1980) .

14. Coal Resource

The effect of mining on the coal resources in the peti t ion area is analyzed in
three sub-areas: the Dakota coals in the Alton-Kanab KRCRA; the Henderson
coal zone in the northern part of the area; and the Dakota coals in the Tropic area
( f  i g .  I IC -  2 ) .

In  the Al ton-Kanab KRCRA the min ing would remove l0  mty at  f  u l l
product ion.  The p lanned product ion would come ent i re ly  f rom the Smir l  coal  zone,
result ing in rernoval of about 280 mil l ion tons (maximum) of the 295 mil l ion tons of
str ippable coal in that zone. An addit ional removal of about 120 mil l ion tons of
coal by underground mining could be accomplished over the l i fe of the mine,
a l though th is  would af fect  approx imate ly  300 mi l l ion tons of  reserves,  removing
them from probable further recovery. No plans for recovery of the Bald Knoll  coal
are known at present; therefore, the coal resource of this zone would not be
affected except indirect ly. l t l ining of the Smirl  zone may not prevent later
recovery of  the Bald Knol l  coal ,  which under l ies the Smir l  by 50 to 300 feet ,  i f  such
recovery became economical ly  feas ib le (U.S.  Geologica l  Survey,  1979a,  par t  2 ,  p .
A- l l -4 . )

Coal is not being actively mined in the Henderson coal zone within the
peti t ion area, although some mines have operated in the past (Doell ing, 1972). The
Off ice of  Sur face Min ing is  present ly  analyz ing a mine p lan for  reopening the
Shakespear rn ine (Federal  Coal  Lease No.  SL 07 1561)  in  T.  35 S. ,  R.  2 W.,  and a
preference r ight  lease is  pending to Jesse H.  Knight  in  T.  )6 S. ,  R.  2 W .  Both these
potential operations would mine coal from the Henderson coal zone and both would
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be underground operat ions,  The impact  of  unrest r ic ted min ing wi th in the
Henderson coal zone of the peti t ion area would be the potential removal of 137
mi l l ion tons of  coal  resource.  Consider ing the d iscont inuous and lent icu lar  nature
of  coal  wi th in th is  zoneo and the l imi ted ef f ic iency of  underground min ing nrethods,
i t  is  h ighly  improbable that  more than 70 to 75 mi l l ion tons could ever  be
recovered. Only a few tens of thousands of tons of coal have been mined in this
zone in the past. The end use of the Henderson zone coal would probably be local
heat ing.  This  l imi ted market  would probably fur ther  rest r ic t  coal  development
f rom the Henderson coal zone in the peti t ion area.

No ef fect  would be ant ic ipated on the Dakota coal  resources of  the Tropic
area. The cost of mining thin, discontinuous lenses of coal of low Btu and high ash
content is higher than that for better grade coals. The estimated value of Dakota
coal  f rom the Tropic  Val ley area,  as est imated by the Of f ice of  Sur face [ ' l in ing,  is
as low as $tO per  ton.  The costs of  removing and replac ing overburden
(approximate ly  5t . :O/yA),  even wi thout  t ranspor tat ion costs added,  would exceed
the pract icable return by a large factor ;  thus the coal  in  th is  area would be
econom ical ly nonrecoverable.

In the Sheep Creek-Bull  Val ley area the Dakota coals could provide
8216701000 tons of  coal  for  commerc ia l  development .  This  coal  is  not  under  lease
at  present  and is  not  inc luded in  the pro jected Al ton mine as descr ibed by Utah
Internat ional ,  Inc.  (U.S.  Geologica l  Survey,  1979a' ) .  Technical ly ,  coal  could be
recovered by sur face min ing methods over  much of  the Sheep Creek and Horse
Mounta in area;  thus,  a h igh recovery factor  would be ant ic ipated.  West  of  the
Paunsaugunt fault  the coal is down-faulted below the reach of surface mining
techniques;  hence,  only  a 4O-percent  or  less recovery rate would be ant ic ipated.

C. ANALYSIS OF ALTERNATIVE ENERGY SOURCES

Based upon the assumpt ion that  coal  mined wi th in the pet i t ion area would be
used in  the Al len-Warner  Val ley Energy (AWV) System, the Bureau of  Land
Management  draf t  (June 1980)  and f ina l  (November 1980)  envi ronmenta l  impact
statements analyzed the conservat ion and a l ternat ive energy source potent ia l  for
the ut i l i t ies proposing the AWV pro ject .  The analys is  drew heavi ly  f rom the
pre l iminary assessment  of  a l ternat ive energy sources prepared by the Cal i forn ia
Publ ic  Ut i l i t ies Commission Staf f  ( l9S0a).  Accord ing to these documents,  an
alternative to conventional energy sources would involve the implementation of
in tensive conservat ion and load-management  programs in  the c i ty  of  St .  George
and in  the Nevada Power Company (NPC) serv ice areas (Las Vegas) .  In  the serv ice
areas of  Paci f ic  Gas and Elect r ic  (PG&E) and Southern Cal i forn ia Edison (SCE) in
Cali fornia, three major exist ing programs would be accelerated: the development
of alternative (non-conventional) energy sources; the development of renewable
energy sources (so lar) ;  and,  conservat ion and load-management  programs.  Al l  the
above alternative energy sources and techniques would result in the fol lowing
changes which are summar ized f rom the BLM's Al len-Warner  Val ley Energy Syste ln
f ina l  envi ronmenta l  impact  s tatement :

l .  The need for addit ional energy capacity in the city of St. George for the
year 1990 would be supplanted i f  concurrent generating capacity were
mainta ined.
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2. Approximately 221 Ir4W of peak energy demand would be displaced in the-NPC 
serv ice area in  1990.  This  would be equiva lent  to  76 percent  of

NPC's par t ic ipat ion in  the AWV systern.

3,  By the year  2000,  peak energy demand would be reduced by 485 MW i f  the
p.ogiu.  were fu l ly  implemented.  This  would represent .a surp lus of  .140
M$iover  and above the NPC pro jected capaci ty  f rom the AWV pro ject

in the year 2000.

4.  PG&E and SCE serv ice areas would real ize a surp lus over  and above the

capaci ty  represented by the AWV pro ject  in  1991.

5. The total capacity represented by energy savings and displacement would

.  be  approx imate ly  5777  MW in  1991 .

Implernenting these conservation and alternative energy techniques would
resul t  in  soc ioeconomic impacts.  These impacts are not  quant i f iab le at  th is  t imet
but would include short term increases in capital costs for instal lat ion of
a l ternat ive energy systems;  changes in  employment  due to market  suppor t  for
these technologies; changing energy use patterns with consequent changes in
indiv idual  l i fe  s ty les,  and stabi l izat ion or  possib le long- term reduct ions in  the cost
of  energy to the consumer.

Impacts to the fol lowing physical and environmental elements could occur on
development of the causative alternative energy sources:

air qual i ty with development of cogeneration ( including biomass) and
geothermal  energy sources;

water resources with development of hydroelectr ic and geothermal energy
sources;

vegetation and wildl i fe with development of hydroelectr ic
( including biomass) energy sourcesl and,

land use with development of hydroelectr ic, geothermal,
enerSy sources.

and cogeneration

solar, and wind
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CHAPTER IV

ALTERNATIVES

The more signif icant impacts that might result from the various alternatives
are summarized in table IV-t .  Any of  the al ternat ives al lowing mine operat ions can
be further modified to mitigate or prevent environmental impacts by adjusting
specific mine activit ies, including seasonal or diurnal l imitations, sequencing of
operations, and alternative technology.

In the fotlowiry analyses, impacts are categorizd as short-term if they occur
during the life of mining and reclamation (about 40 years) and as long-term il they
would exist longer.

A. NO ACTION

The Secretary of the Interior is required by section 522 of. SMCRA to act on
the petit ion within I year after receipt of a complete petit ion. This alternative is,
therefore, not viable.

B. DESIGNATE NONE OF THE PETITION AREA AS UNSUITABLE
FOR SURFACE COAL MINING OPERATIONS

Under this alternative the Secretary of the Interior would find insufficient
cause to designate any of the petit ion area unsuitable for surface coal-mining
operations. Selection of this alternative would not imply approval of surface coal-
mining operations in the petit ion area. Such approval can only be given after a
mining company with a coal lease on Federal lands has submitted a mining and
reclamation plan to OSM for review and approval for a permit to mine. In addition
to the review of any such plan for compliance with the SMCRA, OSM would also
undertake an appropriate environmental analysis in compliance with NEPA. The
analysis would ensure consideration of comments and recommendations from all
Federal agencies, including NPS. Stipulations resolving any identif ied confl icts or
adverse impacts could be added as a condition of mine plan approval.

Because this alternative does not foreclose the possibility of surface coal
mining operations in this area, and there are holders of Federal coal leases within
the petit ioned area and because the State of Utah is interested in the development
of a range of coalfields in Utah, including the Alton coalfield, it is assumed that
this alternative leaves open the possibility of future mining in the petitioned area.
The potential impacts of surface coal-mining operations have been described in
chapter III of this document and in the Southern Utah environmental impact
statement (U.S. Geological Survey, 1979a). The identified impacts include possible
adverse effects on water resources, air quality, esthetics (including noise), visibil-
i ty, and cultural resources.
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C. DESIGNATE THE PETITION AREA UNSUITABLE FOR COAL MINING

1. Designate the Entire Petition Area Unsuitable for All
Surface Coal Mining Operations

Under this alternative, the Secretary of the Interior would f ind that, based
upon the al legations of the peti t ion and the recommendations of the appropriate
Federal land management agencies, either the mandatory cri teria of sections
522(a)(2) or 522(e) of the SMCRA for designating al l  Federal land unsuitable for al l
surface mining operations have been met, or that general exercise of the
discretionary powers under the cri teria of section 522(aX3) is necessary to protect
other important resources in the peti t ion area. " 'Surface mining operations' means
surface operations and surface impacts incident to an underground mine" (30 CFR
700.5).

This alternative would not al low new surface coal-mining operations on
Federal lands or new Federal coal leasing for surface mining operations unless such
a designation is terminated by peti t ion. As indicated in chapter I I ,  the affected
counties are economical ly depressed. Coal development, depending on i ts scale and
timing, could provide a more stable economic base, or i t  could turn the economy
from bust  to  boom. Removing the ent i re  pet i t ion area f rom min ing would remove
the most feasible and immediate means of improving the local economy. Extrac-
t ion of about 855 mil l ion tons of mineable coal in the peti t ion area for power
generation or other uses would be precluded. Nonextraction of this coal, which
includes about 770 mtl l ion tons under Federal ownership and 85 rni l l ion tons that is
nonfederal ly owned, would be an unavoidable, long-term impact. The impact
would not be irretr ievable or irreversible because action on a future peti t ion could
reverse the choice of this alternative.

2. Designate As Unsuitable For All Surface Mining Operations
Those Parts of the Petition Area on which Reclamation

is Not Technologrcatty or Economically Feasible

Under this alternative the Secretary of the Interior would find that certain
parts of the petit ioned area are unsuitable for surface coal-mining operations based
upon the criteria of section 522(a)(Z) of the SMCRA dealing with the economic
feasibil i ty of reclamation.

The SMCRA requires the regulatory authority to declare an area unsuitable
for all or certain types of surface coal mining activit ies if i t  f inds that reclamation
9_s T_quired by the . SMCRA is not technologically and economically feasible
(SMCRA, section 522(c)).

The areas which appear to f it these criteria are:

The Tropic Valley area outside of the area underlain by the Henderson Zone
coal. Within this area the coal, where it does occur, l ies in the Dakota
Formation. It is thin, discontinuous, and impure (see chapter II, section
C), and preliminary geologic mapping of the area has failed to reveal
any mineable coal deposits. The Office of Surface Mining has deter-
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mined f rom examination of previous reports (Doelling and Graham,
1972a), from the reports submitted by the U.S. Geological Survey for
this study, and frorn consultation with field geologists familiar with this
area, that the best available information indicates that there is no
economically recoverable coal in this part of the Tropic Valley.

To be economically recoverable the coal would have to return the cost of
recovery and reclamation. Other coal in this area is expected to bring
$l+ to 5+: p.. ton from a large operation to Sgl to $70 per ton for a
small operation. OSM has estimated the value of the Tropic Valley
Dakota coal at Sl0 per ton (J. Riddle, personal communication, August,
1980) on the basis of its impurities and low Btu content. It is present
only in thin discontinuous seams amenable to recovery only by small
operations; thus the cost of recovery and reclamation would exceed the
value of the coal. This evidence indicates that recovery alone would
not be economically feasible.

The Alton coalfield south of the outcrop of the Smirl coal seam, where the
Bald Knoll coal seam is not considered economically recoverable. The
U.S. Geological Survey resource evaluation team and the current lessee
agree that the Bald Knoll coal seam is not economically recoverable in
its own right. It was therefore not included in the reserve calculation
except where it was accompanied by the Smirl coal seam and was
gr-eater than 5 feet thick.

Specific areas west of the Park and west of the Sevier Fault, which are
chacterlzed by very deeply buried coal seams. These coal seams are
too deep to be reached by surface mining methods. Available evidence
indicates that the coal may be too deep to be mined economically by
underground methods.

D. DESIGNATE A5 UNSUITABLE FOR COAL MINING ONLY THOSE OPERATIONS THAT
VOULD INTRUDE UPON BRYCE CANYON NATIONAL PARK

l. Impacts of Surface Mining Operations Vhich
Vould Not Intrude Upon Bryce Canyon National Park

Under this alternative, the Secretary of the Interior would find that the
solitude of , and views f rom, Bryce Canyon National Park (BCN P) are crit ical
resources and that surface coal mining operations would cause a significant adverse
impact to these resources. Therefore, areas involving operations that would be
visible from the Park, or that would generate noise levels sufficient to degrade
Park recreational values, would be designated as unsuitable for surface coal
mining. (See chapter III, Visibil i ty, Visual resources, and Noise sections.) The
Secretary could designate as unsuitable all of the area covered by this alternative,
or could limit his designation to portions of the area where the impacts are the
most severe.

The area of the petition affected by this alternative covers nearly all of the
petit ion area east of R. 4-L12 W. (f igs. lA-l and IIB3-l). Coal resources lost due to
prohibit ion of surface mining are about 125 mil l ion tons.
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Under this alternative, surface coal mining would be allowed only on those
areas which are not designated as unsuitable f or surf ace coal mining. The
alternative impact analysis assumes one to three surface mining pits at production
levels of  1.5 mi l l ion tons per year,7.0 mi l l ion tons per year,  and 10.0 mi l l ions tons
per year (mty). The impacts of a 10.0-mty operation have been evaluated in the
iouth"rn Utah environmental impact statement (U.S. Geological Survey, 1979a) and
are herein updated. The impacls of a 7.O-mty surface operation are evaluated in
chapter III of this document.

The Bureau of Land Management (BLM) recommends that this alternative be
modified to include only: 1) those areas east of Broad Hollow that are actually
visible from Yovimpa Point (890 acres), 2) Federal coal lands which underlie the
town of Alton, l) the Alton cemetary (I lO acres), and 4) certain potentially
surface-mineable coal located east of Bryce Canyon National Park in the Sheep
Creek area (3,100 acres). The major difference in impacts between the Bureau of
Land Management proposal and alternative D I would be that under the Bureau of
Land Management proposal, visitors would be able to see dust and hear the
equipment operating at minesites closer to but not visible from the Park, and the
amount of coal resources lost due to a prohibit ion on mining would be reduced.

a. Air qmlity

Allowing surface mining only in areas not visible from the Park would reduce
impacts described in chapter III. Also, annual and 24-hour TSP concentrations
exceeding the PSD Class II increments but not exceeding the PSD Class I increment
could occur with mining at either the 7 or l0 mty production levels. A surface
mine of 1.5 mty would not exceed any PSD Class I or II increments and would not
cause a signif icant impact on air quality.

b. Visibility

The western part of eastern Alton leasehold is generally about 500 feet below
the l ine of sight from Yovimpa Point and, therefor€r d visible plume from mining
operations would not be perceptible. However, a local haze might be visible at
t imes frorn mining at a 7 to 10 mty level, and an occasional plume may be visible
from blasting. There should be little or no noticeable reduction in visual range at
the l ine-of -sight elevation. Mining at 1.5 mty would cause only an occasional
visible blasting plume.

c. Visuat resources

There would be a significant reduction in impact as a result of coal mining
because areas where operations would be visible from Bryce Canyon National Park
would be designated as unsuitable for mining. An occasional dust plume associated
with surface blasting would be visible from the Park.
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d. Vater

Potential impacts to water resources at the 7 and l0 mty production levels
would be as described in chapter III. At the 1.5 mty production level, the deep
ground-water systern would not be impacted, and impacts to surface water and
ihaUow ground water would be about t t to 20 percent of those discussed in chapter
I I I .

€. Vegetation and soils

Under this option, the impacts on soils and vegetation would be almost the
same as those discussed in chapter III, except that vegetation strata (pinyon-juniper
vs. grass-shrub communities) would not be changed in those areas visible from the
Park. Reclamation should eliminate long-tertn impacts described in chapter III.

f . Landforms

No impact on landforms in Bryce Canyon National Park is anticipated for any
of the surface mining alternatives.

t. Land use

Impacts at the higher and intermediate levels, as described in chapter III,
would be minor.

The number of cultural resources directly impacted by surface disturbance
would be reduced. Significant cultural resources may be irnpacted by the effects
of subsidence in areas of underground mining.

h. Vildlife

Some reduction and displacement of raptors and large mammal predators
would occur at the highest and intermediate levels, as described in chapter III.
Impact at the lowest level would be substantially reduced because of the
disturbance of less land per year, a smaller human population increase, and smaller
mining operations.

i. Recreation

The visual intrusion on and any associated reduction in recreational use of
Bryce Canyon National Park and possibly the Dixie N ational Forest would be
negated except for plumes associated with surface mine blasting. The noise
intrusion associated with this alternative would primarily result from blasting
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associated with the surface mining activit ies (see chapter III, Noise). The noise
intrusion thus generated, based on preliminary data analysis, would be perceived
throughout the Park and would depend on the f requency of blasting. The impact of
machinery noise on the Park would be reduced owing to the smaller scale of
operations and greater distance from the Park. The impact f rom noise and possible
dust would be unavoidable and short-term.

i. Noise

The impacts of this alternative in relation to noise are evaluated in chapter
III of this document. There would be a signif icant reduction in noise by designating
areas east of the west range l ine of T. 40 S., R. 4 W. of the Salt Lake Meridian as
unsuitable.

k. Economic infrastructure and sociology

Economic impacts (both beneficial and adverse) under this alternative would
be similar or substantially reduced from those described in chapter III. Because
this alternative only involves production in the Alton coalfield, the Bryce Valley
communities (Tropic, Cannonville, and Henrieville) and Escalante would not be
affected. Impacts on other locations would vary with the coal production level.
Impacts at l0 mty may be considered to be similar to those for the l0 mty case
analyzed in chapter III. Actually, the annual coal tax revenues to Kane County and
the Kane County school district would be the same, but the population growth and
demand for local services would be reduced because mine employment would be
less when only surface mining is conducted. Major financial problems would still be
faced, particularly by the municipalit ies.

Table IVDIk-l presents the projected population of affected communities
with the impacts of the 1.5 and 7 mty production levels in the petit ion area. The
table also shows the averate annual growth rates reflected in the population
increase during the five-year build-up period. At 1.5 mty, the employment
allocated to Garfield County could be absorbed by the existing work force. In Kane
County the impacts on local jurisdictions would not substantially alter the baseline
financial projections described in chapter II.

At the 7 mty production level, fiscal impacts on local jurisdictions would be
similar in direction, but lower in magnitude, than those described in chapter III.
Kane County and the Kane County school district would ultimately experience
favorable cost/revenue impacts. All of the petition area coal production would be
in these two taxing jurisdictions. However, those jurisdictions with rapid growth
rates are likely to experience financial difficulties and may not be able to provide
services when needed. Jurisdictions in this situation might include any or all of the
municipalit ies in Kane County.

Sociological changes would occur relative to the various levels of introduced
populations identified in this alternative. At the 1.5 r'nillion ton production level
the area would experience less total population growth and, therefore, the
magnitude of social disruption would be less severe. As population levels increase,
sociological changes would approach those described in chapter III. Under either
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baseline the 7 .0 million ton production alternative would prompt high rates of
growth and the consequent sociological impactsl i.e.y political changes, inflation,
increased crime, etc.

l. Coal recovery

In the area directly adjacent to the northeast corner of the Park (T. 35 S.'
R.2-Ll2 W., secs. l, 2, l l ,  and l2), this alternative could prohibit any surface
mining activity because of proximity to and visibil i ty from the Park. In this area,
however, the Henderson coal is thin and of poor quality (Kohler, personal
communication, l9S0) and probably is not economically mineable. About 2 mil l ion
tons of such coal could be precluded from mining near the Park boundary by this
alternative.

Much of the Tropic Valley area (fig. IIC- I ) is visible f rom the Park. The
Dakota coals of this area are not considered economically recoverable, but any
surface operations that could develop in this area would be excluded under this
alternative. Thus, about 60 mil l ion tons of coal would be excluded from recovery.
Because the coal would not be recoverable in any event, its loss is not considered a
signif icant impact.

The Sheep Creek-Bull Valley area (f ig. IIC-l) east of the Paunsaugunt fault is
partly underlain by Dakota coals which are of potentially mineable thickness and
near enough to the surface in some areas to be reached by surface mining methods.
This alternative would exclude approximately 83 mil l ion tons of coal from
recovery. However, these coals are not currently under lease and consist of
relatively low quality, impure, lenticular coal beds. Topographic cross sections
drawn from Rainbow Point, Fairview Point, Paria View, and other Park overlooks
along the Pink Cliffs demonstrate that all of Horse Mountain except the southeast
slope, the Will is Creek area, most of Indian Hollow, the Howard Creek area, the
Sheep Creek area, and Sheep Flat south of the Park are visible from some or all of
these overlooks. Most of this coal occurs too near the surface to be effectively
mined by underground methods; therefore, the resource would be excluded from
recovery.

West of the Paunsaugunt fault in this area the coal strata are downthrown
and the coal is mineable only by underground methods. Because of the impossi-
bil i ty of surface recovery of this coal, no impact is anticipated.

In the Alton coalfield (f ig. IIC-1) this alternative would restrict or preclude
surface mining east of a l ine running roughly from Yovimpa Point to Carly Knoll
(SE l/4 sec. 21, T. 40 S., R. 4-L/2 W.), an area of approximately 81640 acres of
strippable coal. Of this area, approximately 51920 acres is underlain by both the
Smirl and Bald Knoll coal zones. Approximately 105 mil l ion tons of Smirl coal
would be affected by this alternative, although underground mining methods could
allow recovery of as much as 42 million tons depending on roof conditions.

The Bald Knoll coal resources are not expected to be recovered under known
development plans because of poor quality and thickness. The reserves are about
75 mil l ion tons.
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The total reserve that would be left in place through selection of all areas
covered by this alternative is about 326 mrllion tons. The coal that might be mined
would have to be supplied from other sources. The impact of this alternative would
be unavoidable and long-term although not irretrievable.

2. Impacts of Underground Mining Vhich
Vould Not Intrude Upon Bryce Canyon National Park

Under this alternative, the Secretary of the Interior would find that the
surface effects of underground mining (i.e., subsidence) constitute a visual intru-
sion upon the resources of Bryce Canyon National Park. Thereforer areas visible
from fhe Park would be designated as unsuitable for underground mining. The area
applicable to this alternative is the same as described in alternative Dl.

This alternative would eliminate visual intrusions on Bryce Canyon National
Park of surface facilities associated with underground mining. The principal
adverse impact avoided would be potential surface subsidence effects because of
underground mining and possible disruption of ground-water flow intercepted by
mine workings. About 50 percent or more of the coal reserves in the petit ion area
would not G recovered owing to the restriction. At the highest level of coal
production, the socioeconomic impacts would be similar to those described in
thapter III. (See also IVE, Economic infrastructure and sociology.)

In the Henderson coal zone, which includes the Shakespear mine (location
shown in f ig. IA-1)r in the northern and northeastern part of the petit ion area
(T. 36 S.,  R.-2r 2Yz, and 3 W.1 no. l ,  f ig.  I IC- l ) ,  the impact of  th is al ternat ive on the
coal resources would be slight. Although the coal seams of the Henderson zone are
visible from the Park, mining of these coal seams would be expected to be
underground. Distance and terrain would l imit visual impact on the Park.

The impacts of this alternative would be mainly short-term except for
economic and social impacts, which probably would be long-term and unavoidable.

E. DESIGNATE ENTIRE PETITION AREA UNSUITABLE FOR SURFACE MINING ONLY

l. Introduction

Under this alternative the Secretary of the Interior would find that the
petition area is unsuitable for surface coal mining but might not be unsuitable for
underground mining. Accordingly, an analysis of the potential impacts owing to
development of as many as five underground coal mines is presented to aid in
weighing such a decision. The location of the mines cannot be predicted and no
mine plans are proposed; therefore, the analysis is generic and based on the
f ollowing assumptions.

It is assumed that each mine would produce I mty f.or 30 years. An area of
about 140 acres would be mined each year to produce I mty. The work force for
each mine would be 290, causing a population increase of 850 to 900 people. The
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surface facil i t ies would require l5 acres in a 40-acre facil i t ies area. The coal
would be hauled l5 to 25 miles by truck on paved or chemically stabil ized roads to
U.S. 89 or possibly to Utah 22. Electricity for power would be brought to the mines
by a 59-KV line from the south. About 50 acre-feet of water per year would be
used in the mining operation and 180 acre-feet per year would be necessary for the
increased population. Rock dusting would require about 25 tons/day of crushed
Iimestone.

2. Analysis of ImpacB of Undergrourd Mining

:r. Air quality

It is not expected that any air quality standards would be exceeded. It is not
l ikely that air qual i ty standards would be exceeded by f ive mines, each producing I
mty, although this might be dependent on their location and proximity to each
other.

b. Visibility

There should be no perceptible reduction in visual range as a result of a I mty
underground mine. The impact from five mines would depend on their location and
proximity to each other.

c. Visual resources

The most signif icant visual impacts as a result of underground mining would
be those associated with worst-case surface subsidence features developed over
room-and-pil lar mines. Particularly in areas with less than 400 feet of overburden,
such mining often results in a verti l inear pattern of surface collapse features that
are especially noticeable to the eye, depending on vegetative cover and angle of
view. These patterns would appear in the cells denoted as visible in the Bureau of
Land Management VRM study for the Alton coalfield (f ig. IIIB3-l) and over most of
the Sheep Creek-Bull Valley area underlain by coal resources (f ig. IIC-l). Other
mining methods, such as long-wall mining, would reduce the visual impact. There
is a possibil i ty that surface disturbance (on the 4O-acre facil i t ies area) might be
visible should geographic l imitations prevent placing all activit ies completely out
of sight of visitors to the Park.

In the Henderson coal zone area (f ig. IIC-l), the distance of visible operations
from the Park, the thickness and character of the overburden, and the topography
would combine to lessen the probability of subsidence-induced visual impacts.

The impact from as many as five underground mines would be about f ive
times greater than from one, although the impact to Bryce Canyon National Park
would be related to the visibil i ty of the mined areas from the Park.
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d. I9ater

Water requirements for a I mty underground mine would be about 230 acre-
feet per year: 50 acre-feet at the mine and 180 acre-feet to supply the increased
population in nearby communities. These water requirernents would l ikely preempt
water presently used for other purposes, mainly agriculture. About half of . the
water used for domestic purposes would be discharged as treated sewage effluent.

Some surface water may be diverted into the ground more readily than usual
because of subsidence and subsequent cracking of the mine overburden. The
quantity of water that might be so diverted, if any, cannot be predicted, but it
could not exceed the average annual runoff f rom the areas involved (20 to 25 acre-
feet per square mile) and would probably range from zero to one-fourth of the
annual runoff . Water so diverted into the ground would not be lost but would add
to ground-water storage and would eventually be discharged elsewhere, probably in
the same drainage. However, the depletion of any surface water source would be
detrimental to the present users of the water. Mining that drained water from coal
beds or saturated beds above the coal would cause local water-level declines, and
change the direction of ground-water f low near the mine. Subsidence and
associated cracking could possibly drain saturated sandstone beds above extracted
coal and thereby increase recharge to lower beds.

The chemical quality of the water is not likely to be affected by drainage of
acid waters from mines (Wentz, 1974) because the sulfur content of most coal in
the area is generally quite low, about I percent or less. Mine drainage may show
small increases in concentration of dissolved solids as in some coal mines in central
Utah. However, the rates of water movement associated with the coal and the
overburden material average less than 40 acre-feet per year per square mile and
reasonable enforcement of applicable regulations would prevent contamination of
streams and saturated sandstone beds. Water poilution from mine facil i t ies, such
as storage and loading areas, tailing ponds, waste piles, and conveyor belts, can be
prevented by adequate enforcement of Utah effluent standards and l imitations.

The impact of f ive I mty underground mines could be as much as five times
greater than described in this section.

€. Vegetation and soils

Underground mining would affect surface soils and vegetation only around
areas of subsidence and surface disturbance. The level of surface disturbance of
soils and vegetation caused by subsidence is not known at this time. In those areas
where subsidence causes surface disturbance severe enough to require revegeta-
tion, it is expected that the results would be about the same as those of surface
mining at  1.5 mty.

f. Landforms in Bryce Canyon National Park

The operation of one to five mines is not anticipated to have any impacts on
the landforms in Bryce Canyon National Park.
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g. Land uses

The only impacts anticipated are those owing to the increased populat ion.
(See Economic Inf rastructure.)

A small  number of cultural resources may be direct ly impacted by construc-
t ion of surface faci l i t ies. Signif icant cultural resources may also be impacted by
the effects of subsidence.

h. Vildlife

The potential impact from operations of one underground mine would be
much reduced from impacts described in chapter I I I  and, with proper appl icat ion of
the appropriate regulat ions, would probably not be signif icant..  The impact from as
many as f ive underground mines would probably be comparable to those described
in chapter III, depending largely on how close the mines are to each other and how
the coal would be transported from the mines.

i. Noise and recreation

To the extent that surface facilities are visible from Bryce Canyon National
Park and the Dixie National Forest there is the possibility of impaired or reduced
recreational use. Industrial noise could continue to intrude on the Park and
national forest but to a reduced extent owing to the smaller scale of mining
operations above ground.

Similarlyr ds a result of the smaller scale of mining operations, either I or 5
mty production rather than l0 mty, and the disturbance of less land, 40 acres (witfr
I mty production) as opposed to 300 acres per year, interference with recreational
use would be less within the immediate area of mining operations and adjacent
areas owing to a decrease in hazards associated with mining and industrial noise
and odors.

j. Economic infrastructure and sociology

Economic impacts under the high-production scenario (: mty) f or this
alternative would be substantially the same as those described in chapter III. In
general, the difference between projections for this scenario and those in chapter
IIl are less than the margins of error inherent in the projections. However, the
Kane County and school district taxes on coal in this scenario would be reduced
proportionally more than the population and local service needs. In general,
underground mining causes greater f iscal impacts on local jurisdictions than
surface mining because underground mines have lower production per worker and
therefore contribute less coal-related tax base per new resident. The responsibility
for coal mine safety rests with the Mine Safety and Health Administration (MSHA).
Based on its statistical national averages for 1979, it can be projected that, for a
10.5 mty surface mine, there would be 0.32 fatalit ies and 33.3 lost-t ime accidents
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per year, while a production of 5 mty from as many as five underground mines
would have 1.4 fatalit ies and 284.2 lost-t ime accidents. For a comparative tonnage
level  of  10.5 mty from a number of  large (over I  mty) underground mines there
would be 1.7 fatalit ies and 376lost-t ime accidents. A summary point can be made
that the accident rates for underground mines are substantially higher than those
for surface mines.

Table IVE2j- I shows population projections with the impact of two possible
coal production levels under this alternative. The table also specif ies the annual
growih rates for the counties and communities during the build-uP period for mines
in the petit ion area. In Kane County, the growth associated with the low
producti,on scenario implies impacts on local jurisdictions between those for the 1.5
and 7 mty production scenarios in alternative D. In Garfield County the impacts on
Panguitch and Hatch would be similar or sl ightly above those for the 7 mty
production level in alternative D. The impacts on the communities of Tropict-Cannonvil le, 

Henrievil le and Escalante would be identical to those assessed in
chapter III.

Under this alternative, the sociological impacts accruing from the operation
of f ive underground mines would be similar to those discussed in chapter III.
However, if additional workers were required to meet coal production levels higher
than 5 mty sociological changes could be intensif ied. As stated earl ier, the greater
the number of newcomers to the region, the greater the sociological disruption.

k. Coal recovery and subsidence

In the Henderson coal zone area in the northern and northeastern part of the
petit ion area the amount of overburden restricts recovery to underground methods.
Therefore, this alternative would have no impact on the recovery of Henderson
zone coal. About 60 percent of the coal resources in a mined area could be
nonrecoverable.

Subsidence would occur whenever coal is mined by underground methods. The
effects may be l imited to the subsurface or may extend to the surface. Surface
effects of subsidence would depend on the structural and mechanical properties of
the rock overlying the extracted coal, mining method, depth to the coal seam
mined, thickness of the coal seam removed, and percentage of area of coal
removed. It is possible that no surface effects of subsidence would occur.

Although many prediction methods have been proposed in technical l i tera-
ture, all are based on assumptions for the parameters that affect subsidence.
Reliabit ity of these prediction methods has not been proven. In additionr without a
definite mine plan, strictly adhered to f or the l i f e of the mine, accurate
predictions cannot be made. In Pennsylvania, however, with overburden consisting
of interbedded sandstones and shales, 80 percent of ihe surface subsidence effects
occurred where overburden was less than 200 feet thick and 50 percent where
overburden was less than 100 feet thick. Very l i tt le surface effect of subsidence
was noted where overburden was thicker than 400 feet (Cnt Consultants, L977).

Above the Henderson coal zone area a maximum of 10,900 acres could be
affected by subsidence if the entire resource were mined. Of this area approxi-
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mately 60 percent is covered by more than 400 feet of overburden and 80 percent
by more than 200 feet of overburden.

Subsurface subsidence will be greatest irnmediately above the seam mined.
Strata overlying the opening will subside the height of the coal seam removed.
Subsequent material falling into the opening will expand in volume decreasing the
amount of subsidence. Subsidence will progress upward through the strata until
collapse of rock into voids ceases or until the surface is breached and surface
effects are ful ly developed.

Adverse environmental impacts of surface eff ects of subsidence would
depend on the parameters af f  ect ing subsidence. Room-and-pi l lar mining f rom
which the pillars are not removed on retreat may result in a regular pattern of
subsidence pit above the intersections of rooms after failure. In some instances
these features can be of a depth greater than the height of the seam mined. Such
features typically do not appear for many years following abandonment of the
mine. Adverse environmental impacts of subsurface subsidence would be limited to
disruption of any aquifers that may occur above the seam being mined and/or
contamination of ground water by materials that may come in contact with ground
water as a result of subsidence.

Areas from which pillars are removed on retreat and areas which are mined
by longwall  methods may result in trough-l ike subsidence features over large areas
from which most of the coal in the seam has been removed. Such features
generally have less relief than the height of the coal seam mined. Subsidence
occurs shortly after mining as the overlying strata are intentionally allowed to
cave behind the active workings.

Whenever surface effects do not fully develop, some degree of surface
cracking may occur even in areas with more than 400 feet of overburden (Dunrud
and Osterwald, 1980). Cracking may vary f rom a few inches to a few feet in width.
Environmental impacts of these surface effects would be the visual impact of the
subsidence features if they were to occur, the diminished land use during active
subsidence, result ing from potential hazard, the diminished use of any structures
that may be aff ected, and diminished postmining land use of any renewaqble
resources that may be affected.

Subsidence could be expected to occur in the parts of the petition area where
the coal was less than 200 feet but would not be a common occurrence over much
of the area. This alternative would restr ict recovery of Alton coalf ield resources
to approximately l t8 mil l ion tons of Smirl  coal, with less than 200 feet of
overburden (40 percent of 295 million tons) and non-recovery of 177 mtllion tons.
The resources of the Smirl  coal zone with greater than 200 feet of overburden
would be unaffected by this alternative, except that underground mining might
proceed more rapidly to make up a predetermined production tonnage. The Bald
Knoll  coal zone, which is not expected to be recovered, would not be affected by
this alternative.

In the Alton coalf ield, subsidence would be most l ikely to occur in the part of
the f ield denoted as str ippable (that is, less than 200 feet of overburden). This
amounts to a maximum area of approximately 19,000 acres (not restr icted to
leasehold acreage). Of this area, about 5,100 acres are within the area observable
f rom Yovimpa Point .
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In the Tropic Valley area, the Dakota coal is too thin, discontinuous, and of
too low quality to be recovered economically. In some areas this coal lies too near
the surface to be recovered by underground methods. While this alternative would
exclude this resource from any recovery, none is expected; thus, no impact is
expected.

In the Sheep Creek-Bull Valley, the coal seam thickness is assumed to be
approximately 5 feet. All the coal east of the Pausaugunt fault l ies within 400 feet
of the surfacel approximately 75 percent l ies within 200 feet of the surface, and
approximately 50 percent l ies within 100 feet of the surface. This coal could be
mined by underground methods although recovery might be restricted to 40 percent
or 33 mil l ion tons of the 83-mill ion-ton resource; about 50 mil l ion tons might be
nonrecoverable.

Subsidence would be expected to be extensive over any mines in this area,
most of which is observable from various overlooks in Bryce Canyon National Park.
(See chapter IV, Designate as unsuitable for coal mining only those operations that
would intrude upon Bryce Canyon National Park; prohibit underground mining.)

F. RESTRICT MINING ACTIYITIES TO PROTECT THE
NAVAJO SAN DSTONE AQUTFER

Under this alternative, the Secretary of the Interior would consider that the
potential for irreversible adverse effects on the Navajo aquifer would require
restrictions on mining activit ies, including l imitations on transportation.

Section 522 (a)(3XC) of SMCRA establishes that the effect of mining (which
includes transportation) on renewable resource lands, including aquifers, should be
considered as a criterion for designation. The Navajo aquifer is an important
source of high-quality water in the petit ion area and surrounding communities. It
contributes to streamflow and springs, including the East Fork of the Virgin River.

Allocation of the Navajo water to specific uses is not a concern of the
Secretary. Water rights are the responsibil i ty of the State of Utah. Consequently,
any action by the Secretary must be concerned only with the issue of resource
protection, not the use of that resource.

The Secretary might condition any future mining activit ies, including trans-
portation of coal from a mining operation in the petit ion area to protect the deep
aquifer. This alternative could preclude the use of a slurry pipeline. The impact of
exercising this alternative would be to mitigate the potential adverse effects of
pumping the Navajo aquif er, which are discussed in chapter III, Analyses, Deep
ground-water systems. If the slurry pipeline is not constructed, fewer cultural
resources would be directly impacted.

Owing to restrictions of the present transportation system, the impacts of
this alternative probably would be similar to those of the low level of production in
alternative Dl (surface mining at 1.5 mty) or E (allow underground mining).

Hauling coal by truck from the
environmental impact in the southern

Alton mine was described and analyzed for
Utah coal development environmental impact
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statement (U.S. Geological Survey, 1979a, part 2A) and in the Allen-Warner Valley
Energy System draf t environmental impact statement (Bureau of Land
Management, 1980). Truck haul of about I mty of coal is feasible over the present
highway system (U.S. Geological Survey, 1979a), assuming only minor upgrading,
but it may be feasible to supply 2.5 mty of coal to the Warner Valley plant on a
new roadway parallel ing the route of the proposed slurry pipeline (U.S. Bureau of
Land Management, June 1980). It probably is not feasible to truck transpgrt l0
mty of coal from the proposed Alton mine to any existing railhead or point of
consumption.

Two railroads have been proposed for transport of coal in southern Utah (U.S.
Geological Survey, 1979a) and both could serve the Alton coalfield. One railroad
would extend from the Kaiparowits coalfields to a main l ine near Milford, Utah.
The other proposed line would extend from the Kaiparowits coalfields to Cedar
Cityr Utah, and would require a spur l ine to serve the Alton coalfields (U.S.
Geological Survey, 1979a, part l; U.S, Bureau of Land Management, 1980, Allen-
Warner Valley Energy System draft environmental impact statement). Both of
these proposed rail lines would be costly to build and probably would eventually
have to carry 30 to 50 mty of coal to repay their construction cost.
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CHAPTER V

SUMMARY OF METHODS

A. VISUAL RESOURCES

Mining impact assessment

BLM effort

To assess the visual impact of strip mining of the Alton coalfield, as seen
from Yovimpa Point, two base panorama cases were selected by BLM and used to
represent rnining scenarios ranging f rom the present (no mining impact) to l0 years
after total reclamation of all potentially disturbed areas (photographs IA through
4B). Two sets of photos were taken between June 23 and 25, I 980, f rom the
identical location on Yovimpa Point. One set was taken on a high visibil i ty
(cloudless) day and one set on a day when visibility was reduced by high cloud
cover. Each set was taken at the same time in the afternoon to eliminate
variations in texture due to the angle of the sun. Areas that could be mined were
selected by coordination with the COMARC map (chapter II, Visual resources) and
cross-referenced with a l5-point laser survey done by Utah International to
determine visible areas of potential disturbance. -

It must be noted that the photo sets are not completely representative of the
viewable area in reality. The view appears closer and the clarity of the view
appears greater when viewed first-hand than when viewed in the photographs. The
pirotographs were taken with afrnormal" lens for 2-l la by 2-I/4 inch camera (80
mm lens). In terms of depth perception, the human eye compresses scenes more
than does a ffnormal" lens. Therefore, a surface coal mine would appear closer to
Yovimpa Point when at the Point than in the photographs used here.

The following assumptions were used in preparing these scenarios:

. Approxim ately 300 acres a year would be newly disturbed and not
necessarily all of the acreage would be visible from Yovimpa Point,
e.g., topsoil stripped and/or beginning of mining with dragline and
shovel and haulers. This represents about 1.8 percent of the 101500
strippable acres with less than 200 feet of overburden.

. Any areas of exposed soil or subsoil would be essentially the same color
as the Grey Cliffs in the background in the photos. Areas where coal
seams are exposed or where stripping has produced a pit would be seen
as darker spots on the landscape and readily separated from natural
vegetation and/or rock outcrop.

, The dragline simulated in photos 3A and 38 is similar in scale to others
viewed at the same distance on other strip mines. However, the
dragline may appear larger to a viewer on Yovimpa Point.
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. The colors chosen by BLM to simulate reclaimed vegetation areas in the
photos are similar to the areas 9n photos where all-vegetation had been
previously removed by BLM (chained areas) and ievegetated with
sagebrush and trass.

. No spoil pi les would be visible from Yovimpa Point and therefore were
not simulated on the photos.

National Park Service effort

The National Park Service has prepared and conducted a visitor survey
designed to respond to allegations made in the unsuitabil i ty petit ion.

The visitor survey was conducted at Bryce Canyon National Park from June
through August 1980. Based on 1979 visitor statistics, it was determined that
]PProximaJely 450,000 would visit the Park during this t ime period. The National
Park Service attempted to randomly sample several hundrei persons during the
summer visitor season.

Data were gathered through a single survey having three parts. part A is a
general travel cost survey designed to assess the economic value of visitation to
the Park. Part B specif ically addresses travel and activit ies within the Park. Parts
A and B of the questionnaire were conducted at the gate as visitors left Bryce
Canyon National Park. Visitors were required to stop It tne gate as they lef t ihe
Park, and at that t ime were asked if they would voluntari ly c6mplete one part of
the. survey. The National Park Service selected a statisti ial ly random sample of
visitors to complete the questionnaire. These two parts oi the survey were
primarily self-administered, requiring a maximum of l5 minutes each to complete.
A survey technician was available to lend assistance or answer any questions.

Part C 9f- the questionnaire was administered from Yovimpa Point. Visitors
1! Yovimpa Point were surveyed to assess the aesthetic impacts of mining the
Alton East coalfield. This part of the survey was designed specifically to ad?ress
allegations in the unsuitability petition. Questions were asked iy a survey
technician, using three color panoramas of the area as survey aids. These three
panoramas represent the existing scenery from Yovimpa Point, and an artistrs
conception of the view during active mining, and again after successful reclama-
tion of the land. Completion 

-ot 
tnis part of the su.v-ey required a maximum of l5

minutes per p.articipant. Survey participants were randomiy selected, and partici-
pation was voluntary. The survey forms are as follows:
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Code A-

oMB 42-580002

Bryce Canyon Natlonal Park
Survey A Intervlew

Thank you for  tak lng par t  ln  our  survey,  of  Bryce Canyon Nat lonal  Park v ls iEors.
Thts survey should take less than 10 mlnutes. To begln, I  would l tke to ask
you a few quest lons abodt  your  enELre t r lp .  Af ter  that  I  would l lke to  have
you f111 out  a shor t  quest ionnal re to  te l l  us sorneth lng about  your  v ls l t  a t
Bryce Canyon NP. A11 of  your  responses are,  of  course,  conf ident la l .

l low many people are t ravel lng ln th ls vehic le? persons .

2 . From where ,a l td  you star t  your  enEire t r lp?
Clty 

"r 
T"*" 

'
County

1 .

Sta te

I.Ihat ls your flnal

Country

des t  inat  lon?

ZLp Code

b .

S t a t e

(  (Rre  the  z lp  codes  ln  a

CounEry

and b of  l tz  the same?

City or Town

n o )  )

Z L p  C o d e

yes

3 . Dld you Eravel  by a l r  dur ing th ls  t r tp?

I f  y e s :

yes no

a.  From where d ld you begin the car  por t lon of  your  t r lp?

Clty or Town

What ls  the dest lnat ion

Count ry

car  po r t lon  o f  your  t r l p?

S t a t e

of the

Z L p  C o d e

b .

Ctty or Town

About how much did your

codes ln a and b of l t3

s ta te  coun t ry

g r o u p t s  a l r l l n e  t l c k e t s  c o s t ?

ZLp Code

C '

( (Are the zLp

$

the same? yes

v-3
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Code A-

4 .  (Hand map to  d r iver ) .  I  wou ld  now l i ke  to  t race  w i [h  you your  en t i re - t r ip
route including where you w111 go af ter  Bryce Canyon, beglnning wiTh-wlere
the  car  por t ion  o f  yo t l !  t r ip  began,  I  am on ly  in te res ted  1n  s tops  wh ich
you cons lder  to  be  major .  Th is  map o f  the  western  U.S.  shows many p laces
where  you may have s topped.  P lease use i t  as  a  gu ide .  I f  p laces  you
cons ider  to  be  major .  s tops  are  no t  on  the  map,  te l l  them to  me anyway.
F o r  e x a n p l e ,  s t o p s  t o  v i s i t  r e l a t i v e s  o r  f r i e n d s ,  s t o p s  l n  t h e  e a s t e r n  U . S .
or  bus iness  re laLed s tops .  You do  no t  have to  te1 l .  me tha t  Bryce  Canyon
Nat iona l  Park  i s  a  ma jor  s top  on  your  t r ip  i f  you  do  no t  fee l  tha t  i t  was .
W h a t  w a s  y o u r  f i r s t  m a j o r  s t o p ?  s e c o n d  m a j o r  s t o p ?  s o  o o . . .  o . . . . . .

S t o p
Nunber

S top
NumberName of Place

Arches  NP,  UT
Bad lands  NP,  SD
Big  Bend NP,  TX
Bighorn Canyon NRA, MT
Bryce Canyon NP,  UT
Canyonlands NP, UT
C a p i t o l  R e e f  N P ,  U T
Car lsbad Caverns ,  NP,  NM
Chaco Canyon Nl' l, NM
Crater  Lake NP,  OR
Craters of  the Moon NI ' l ,  ID
D a l l a s ,  T X
Death Val ley NM, CA
Denver ,  C0
D i n o s a u r  N P ,  C O / U T
Disney land,  CA
Glac ie r  NP,  MT
Glen Canyon NRA, LZIVT
Grand Canyon NP, AZ
Grand Teton  NP,  WY
Ilous Eon, TX
Kings Canyon NP, CA
Lake Tahoe, NV

OTHER:

Name of Place

Las Vegas,  NV
Los Ange les ,  CA
l" lesa Verde NP, C0
Mount Rainer NP, WA
Mount Rushmore NM,
Navajo M{,  AZ
N o r t h  C a s c a d e s  N P ,
Olympic NP, I4IA
P e t r l f i e d  F o r e s t  N P ,  A Z
Phoen ix ,  LZ
P o r t l a n d ,  O R
Redwood NP, Ca
Reno, lW
Rocky l {ountain NP, C0
S a l t  L a k e  C l t y ,  U T
S a n  F r a n c l s c o ,  C A
Santa  Fe,  NM
S e a t t l e ,  W A
Sequo ia  NP,  CA
Theodore  Rooseve lL  NP,  SD
Wind Cave NP, SD
Yel lowstone NP,  WY
Y o s e m l t e  N P ,  C A
Z i o n  N P ,  U T

SD

WA

(  (  I f  Bryce  Canyon WAS NOT lnd ica ted  as  a  major  s rop  )  )

5a .  I ^ lha t  i s  the  major  p lace  you v is i ted  jus t  be fore  comlng
N a t i o n a l  P a r k ?  .

b .

to  Bryce  Canyon

you leave Bryce

Thank you.  Th is  compleEes the
o u t  t h i s  s h o r t  q u e s t i o n a i r e ?  I f
a s k  f o r  a s s i s t a n c e .

e x p e c E  t o  v i s i t  a f t e r

f  i r s t  parE o f  our  survey .  l , lou ld  you p lease f  i l l
you  have any  ques t lons  p lease do  no t  hes i ta te  to

Wtrat ls the next
Canyon Nat tonal

major  p lace  you
Park?
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C o d e  A r B r C oMB 42-S80002

T e c h n l c i a n  o b s e r v e s :

Number of  people

Sex  o f  d r i ve r :

Type of  group:

T y p e  o f  v e h i c l e :
B i c y c l e
S cat ionwagon
Camper :  van
O f f - r o a d  V e h .

Time of

W e a t h e  r :

d a y :

c  lear
o v e r c a s t
ra in
s now

T e c h n i c l a n ' s  i n i t i a l s :

Techn lc lan t  s  commenEs :

i n  v e h i c l e :

Ma le Female

Young adul t
Fami ly  w/mlnor
Older  adu l t
C o u p l e s  w / o u t  c h i l d r e n

M o t o c y c l e / b l k e
Sedan
Camper :  p lckup
Commerclal  bus

ch i ld ren

P e d e s  E  r t a n
Pickup
l"totor Home
0 t h e r :

v-5



Code A
oMB 42-580002

Byrce Canyon Nat lonal  Park
Survey A

The Nat lonal  Park Serv ice ls  conduct ing a survey of  v ts i tors  to  Bryce Canyon
NatLonal Park thls sumner. The lnformatlon gathered in this survey wtl l  be
used to assLst  us tn  rnaking pol lcy and rnanagement  decls lons re lat lng Eo the
park.  Your  t lme and ass isEance ln  f t l l lng out  th is  quesElonnal re ls  great ly
apprec ia ted .  Your  responses  a re ,  o f  course ,  s t . r l c t l y  con f tden t ia l .

EXCEPT WHERE NoTED , ALL QUESTIoNS ARE DTRECTED T0 TIIE DRMR 0F THE VEIIICLE.

1. I low much Elme dld you spend at  Bryce Canyon NP?
fu l l  days hours

th lngs to your  v ls l t  a t  Bryce Canyon

somewhat very
lmportant lmportant lmPortant

e l e a n  ( f r e s h )  a l r
in terpret ive prograns
sc len t l f i c  s tudy
park rangers

+

2 . How important were

p lease check :

scen lc  v lews
rock format ions
natura l  fo res t
w t l d 1 l f e
so l l tude

Have you been to

Has anyone e lse

I f  y€s ,  how many

Would  you v is i t

the  fo l low lng

not
funpor tant

NP?

ext remely
lmportant

3 .  8 .

b .

C .

d .

Bryce Canyon NP

ln your vehic le
no

Canyon NP before?

b e f o r e ?

been to
yes

Bryce

4 .

5 .

people?

Bryce Canyon NP agaln?
yes

About how many days do you expect your total tr tp to take?

Suppose you had to dr ive fur ther  to  get  to  Bryce Canyon NP.
maxLmum number of addit lonal rni les you would have drlven?

0  ml1es
less than 25 ml les

25-50 miles

51-100 n l les
101-200 ml les
201-300 mLles

yes

Wtrat ls the

301-400 n l les
401-500 rn l les

501-600 ml les
over  600 mi les

v-5



Code A-

6 . Suppose Bryce  Canyon NP was
E h e  r e s t  o f  y o u r  t r i p ?

y e s

7 . P l e a s e  i n d i c a t e

c l o s e d  f o r  t h l s  y e a r . Would  you s t i l l  have taken

no

8 .

15-19
20-29
30-39

Are you us lng paid

I f  D o r  a r e  y o u :

the  age o f  the  dr lver

40-49

r e t i r e d
a  s tuden t
unemployed
on business

on a week-end trtp
on a day t r lp

on unpaid vacat lon
o ther

s0-64
65-7 4

vacat ion  t lme fo r Ehls t , r lp?

se l f -employed

o f  t h l s  v e h l c l e :

over  74

yes

9 .  8 .  A r e

b .  How

you the prlmary

nany people are

income earner ln

ln  your  househo ld

p l e a s e  s p e c i f y

your  househo ld?
yes

lnc ludlng yoursel f?

10. What is the combined

l e s s  t h a n  $ 5 r 0 0 0
$  5 , 0 0 0  7 , 4 9 9
$  7 , 5 0 0  g  , g g g
$ 1 0 , 0 0 0  L 4  , g g g
$ 1 5 , 0 0 0  l g , g g g

1 1 .  ' P l e a s e  i n d l c a t e

Urban

year ly lqcome of

the type of  communlty

Suburban

a l l  peop le  ln  your  househo ld :

$20 ,000  24  , ggg
$25 ,000  34  , ggg
$35 ,000  49  , ggg
$50 ,000  75 ,000

More  than  $75 r000

l n  wh ich  you l l ve :

Rural

LZ. I f  you

I f  you

l ive in the

do no t  l t ve

U n l t e d  S t a E e s ,  w h a t

l n  t h e  U . S . ,  w h a t  l s

is your home ztp code?

your home country?

of  Ehe survey resul ts ,  p lease ask the
wr i te  your  name and address on iE.

1 9 8 1 .

v-7

I f  you would l ike
survey technic lan
You wi l l  receive

to recetve a summary
for  an envelope,  and

the summary ln early



We have prov ided some
you would l ike Eo make
P a r k  S e r v i c e .  A g a i n ,

space below for  you
about  Bryce Canyon

thank you for your

to wr lEe any comments
Nat lona l  Park  o r  abou t

ass  l s  tance .

o r  suggesEtons
the Nat lonal

v-8



Code B- oMB 42-580002

Bryce Canyon Nat iona l  Park
Survey B

The Nat iona l  Park  Serv ice  ls  conduct ing  a  survey  o f  v is i to rs  to  Bryce  Canyon
Nat iona l  Park  th is  su f , rmer .  The in fo rmat ion  ga thered in  th is  survey  w i l l  be
used to  ass ls t  us  in  mak ing  po l i cy  and management  dec is ions  re la t lng  to  the
park .  Your  t ime and ass ls tance ln  f i l l l ng  ou t  th is  ques t ionna i re  l s  g reaEly
a p p r e c i a t e d .  Y o u r  r e s p o n s e s  a r e ,  o f  c o u r s e ,  s t r i c t l y  c o n f i d e n t i a l .

EXCEPT WHERE NOTED , ALL QUESTIONS ARE DIRECTED TO THE DRIVER OF THE VEHICLE.

1.  How many peop le  a re  t rave l lng  ln  th ls  veh ic le?

2.  How much t ime d id  you spend a t  Bryce  Canyon NP?
fu l l  days hours

3. Have you been Eo Bryce Canyon NP before?

e lse  in  your  veh ic le

yes no

been to Bryce Canyon NP before?
y e s

many people?

4 .

5 .

Would  you v ls i t  Bryce  Canyon NP aga ln?

+

l las anyone

I f  y € s ,  h o w

yes

P l e a s e  i n d l c a t e  t h e  a c t i v t t i e s  w h i c h  p e r s o n s
o n  t h i s  v i s i t :

no

l n  t h i s  v e h i c l e  p a r t i c l p a t e d i n

H i k e d  o n  s p e c i f t e d  t r a i l s
Took  an  in te rpre t lve  wa lk
Hiked or camped in the backcountry
Carnped at  developed campsltes
Used concess l -ons  cab ins

cur io  shop
res  tauran t

At tended campf i re  p rograns
Took a  horseback  r lde
Plcn lcked
Took a scenlc dr ive only
At tended spec ia l  p rograms
Photography
Nature  Study
O t h e r

v-9
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Code B-

6 . Itdw lmportant were

p lease check :

scen ic  v lews
rock formaElons
natura l  fo res t
w i l d l i f e
so l i tude
c l e a n  ( f r e s h )  a l r
in te rpre t ive  programs
s c l e n t l f i c  s t u d y
park rangers

Please lnd icate

Fai ry land View
SunrLse Point
Sunset  Point
I n s p l r a E i o n  P o l n t
Bryce  Po ln t

Par la Point
Swarnp Canyon
Farview Polnt
Natura l  Br idge
Agua Canyon

Ponderosa Canyon
Yovlmpa Point
Rainbow Polnt

Undesignated pul lout

minutes

no

(Choose only

the fo l lowing th lngs to your  v ls l t  a t  Bryce Canyon NP?

not somewhat very extremely
funportant lrnportant lurportaq]t lmportant lmportant

7 . a l l  the  scen l -c  v iewpo in ts  you sEopped a t  wh l le  aE Bryce  Canyon NP:

I F
I F

8 .

YOU
YOU

VISITED YOVIMPA POINT, PLEASE AI{SWER QUESTIoNS
DID NOT, PLEASE CONTINUE WITH QUESTION L2.

How rnuch t ime did you spend at  Yovimpa Point?

Was th ls  your  f i rs t  v is l t  to  Yov lmpa Po in t?

8 THROUGII 11.

yes

pr iurary purpose for  v ls i t lng Yovinpa Polnt?

d .

b .

9 . What was the
maJor  one)

The vtew
The htk lng
The dr lve

Ehe

Had seen the  res t
of  the over looks

10.  I f  someone asked your  adv lce  on  wh lch  scen lc
NP, would you recommend Yovlmpa Polnt?

The lack of congestlon
The naturalness of the area
I had heard about t t
I lad t lme to spare
0ther

- ' l

yes no

I f  no:  Suppose the dr lv lng t l rne to get  to  Yovl rnpa Polnt  was reduced.
Would you now recommend golng there?

yes
how much less drlvlng t lrne?

30 ml-n.
40 min.

Please ! ipec i fy

v ls tas  to  see aE Bryce  Canyon

no

50 mln.
60 mln.

I f  y € s r

10 rnln.
20 mln.

v-  l0



Code B

11 .  Suppose  you
tr^lhat ls Ehe

13 .

L4.

had to  spend add i t lona l
max inum add i t iona l  E i rne

30  mln .
40 mln.
50  mLn.

t tme d r tv lng  to  ge t
you would dr lve?

E o  Y o v l m p a  P o t n t .

6 0  m l n .None
10 min.
20 mln.

P l e a s e  l n d l c a t e  y o u r

u n d e r  1 5
1 5  1 9
2 0  2 9

Are you us lng paid

Tf .  oor  are you:

more Ehan 50 mln.

PLEASE CONTTNUE WrrH QUESTTON 13 rF you ANSWERED QUESTTONS g THROUGH 11.

L2. Please lnd lca te  the  reasons  fo r  noc  go lng  to  yov lmpa po in t .

8 .  I  d ld  no t  know about  L t .
b .  I  knew about  18 ,  bu t  iE  d td  no t  seem worEh Ehe ex t ra  E lme

needed to  go  t ,here .
c r  r  wou ld  l l ke  to  have gone,  bu t  I  d rd  no t  have enough tLme.
d .  The road was c losed.
€ .  I t .  was  recommended tha t  I  no t  go .
f .  O t h e r

p l e a s e  s p e c l f y

a g e :

30
40
50

39
49
64

65  74
over  74

v a c a t i o n  t l m e  f o r t h l s  t r l p ?

se l f  -e rnp loyed

ret  I  red
a student
unemployed
on  bus lness

a week-end t r tp
on  a  day  t r l p

unpaid vacat lon
o ther

y e s

on

on

v - l l

p l e a s e  s p e c l f y



Code B-

1 5 . a o  A r e

b.  How

you the prfunary lncone

rnany people are in your

your  househo ld?
y e s

inc lud lng  yourse l f?

e a r n e r  i n

househo ld

16. I^Ihat ls the conbined

less  than  $5 '000
$  5 ,000  7 ,499
$  7 ,500  9 ,999
$10 ,000  L4  ,999
$15 ,000  19 ,999

year ly  income o f  a l l  p e o p l e  i n  y o u r h o u s e h o l d :

$20  ,000  24  ,999
$25 ,000  34  , 999
$35 ,000  49  , 999
$50 ,000  75 ,000

In lore  than $7 5 ,000

1 7 .  P l e a s e

Urban

18 . I f

I f

l nd lca te  the type of community

Suburban

l n  wh ich  you l i ve :

Rural

you l lve ln  the Unl ted

you do not  l lve ln  the

Sta tes ,  wha t

U . S . ,  w h a t  i s

ls your home zLp code?

I f  you would l - tke
survey technlc lan
You w l11  rece lve

to receive a sunnary
fo r  an  enve lope ,  and

the sumrnary in early

your  home country?

of  the survey resul - ts ,  p lease ask the
wrLte your  name and address on i t .

1 9  8 1 .

v-12



We have prov ided some
you would l lke Eo make
P a r k  S e r v i c e .  A g a i n ,

s p a c e  b e l o w  f o r  y o u
abouE Bryce  Canyon

thank  you fo r  your

t o  w r i t e  a n y  c o m m e n t s
N a t l o n a l  P a r k  o r  a b o u t

a s  s  i s  t a n c e .

o r  s u g g e s t i o n s
t h e  N a t l o n a l

v-  l3



Code C- oI"tB 42-s80002

B r y c e  C a n y o n  N a t l o n a l  P a r k
Survey  C

T h e  N a c i o n a l  P a r k  S e r v i c e  i s  c o n d u c t l n g  a  s u r v e y  o f  v t s l t o r s  t o  B r y c e  C a n y o n

Nat iona l  Park  Ehts  summer .  The ln fo rmaEion gaEhered in  th ls  survey  w l l l  be

r r s e d  E o  a s s i s t  u s  i n  m a k i n g  p o l l c y  a n d  n a n a g e n e n E  d e c i s l o n s  r e l a t l n g  t o  t h i s
p a r k .  y o u r  t i m e  a n d  a s s i s t a n c e  t n  f i l l t n g  o u t  t h l s  q u e s t l o n n a i r e  i s  g r e a E l y

a p p r e c i a E e d .

8 .l .

b .

I s  E h l s  y o u r  f i r s t  v t s i t  t o  B r y c e  C a n y o n  N a C t o n a l

I f  ro r  how rnany  t imes have you been here  be fore?

W o u l d  y o u  v l s i E  B r y c e  C a n y o n  N a t l o n a l  P a r k  a g a t n ?

2 . H o w  l o n g  d o  y o u  e x p e c E  t o  s t a y  l n  B r y c e  C a n y o n  N P ?

P a r k ?

About how many

How many days
to  be?

days  do  you expec t  Your

t o  y o u  e x p e c t  Y o u r  E o t a l

e n E i r e  E r i p  E o  t a k e ?

s t a y  i n  E h e  N a t l o n a l

yes

hours

days

Pa rks/ l ' {onumenEs

yes

+
-.i-

d a y s

3 .  A .

b -

4 .

5 .

6 .

D l d

I f

D i d

E.o  Are

b.  How

How

you come to BrYce

yes: tr lhat was the

you feel the t lme

Canyon NP on a bus

name of your Eour?

the  tour  spent  a t

E o o  s h o r t

Eour  o r  char te r?

Bryce Canyon

about,

yes

Na t ,  ional P a r k  w a s :

r  lghttoo  long

Do you have a  d r l v e r r s  l l c e n s e ?
yes

you the  pr imary  income earner l n  y o u r  h o u s e h o l d ?

many peop le  a re  in  your  househo ld

many o f  these peop le  a re  t rave l lng

yes

lnc lud lng  yourse l f?

wt th  you  a t  B rYce

v- 14
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7 . What is the comblned year ly lncome of a l l  p e o p l e  l n  y o u r household?

8 .

l ess  than  $5 ,000
$  5 ,000  7 ,499
$  7 ,500  g ,ggg
$  10 ,000  L4  ,ggg
$15 ,000  L9  , 999

P l e a s e  i n d i c a t e  y o u r  a g e :

under  L4
15  19
2 0  2 9

$20 ,000  24 ,ggg
$25 ,000  34 ,ggg
$35 ,000  49 ,ggg
$50 ,000  75 ,000

More Ehan $75r000

1 n9 .

30
40
50

39
49
64

6 5  7 4
over  75

Please lnd ica te  the

Urban

type of comrnunity

Suburban

whlch  you l i ve :

Rural

10 . I f

I f

you

you

l l ve  in  the  Un i ted  SEates ,  what  l s  your  home z lp  code?

d l d  n o t  l l v e  i n  t h e  U . S . ,  w h a t  c o u n t r y  d o  y o u  l l v e  t n ?

We wou ld  l i ke  to  ask  you a  few ques t lons  concern lng  sone proposed sur face  or
s t r tp  min ing  ac t iv i t ies  in  the  area  o f  Bryce  Canyon Nat iona l  Park .  Th is  min lng
is  now be lng  proposed fo r  an  areas  about  5  ml les  south  o f  Yov inpa Po in t .

Photograph A shows the  cur ren t  v iew look ing  towards  the  south  f rom Yov lmpa PoLnt .
Photograph B is  an  ar t i s t rs  concepElon  o f  how the  v iew cou ld  be  changed by
s u r f a c e  o r  s t r l p  r n i n i n g  a c t i v l t i e s ,  a n d  p h o c o g r a p h  C  l s  a n  a r t i s t t s  c o n c e p t i o n
of  how the  area  cou ld  appear  a f te r  mtn ing  has  ceased and the  area  has  been
revegeta ted .

I^ le  wou ld  l l ke  to  know how these min lng  ac t lv l t ies r  8s  represented  ln  photographs
B and C wou ld  a f fec t  the  va lue  o f  your  exper lence here  a t  Bryce  Canyon NP.

11.  l low wou ld  see ing  sur face  or  s t r lp  min lng  opera t lons  as  shown ln  photograph B
af fec t  the  va lue  o f  your  v is i t  to  Yov lnpa po ln t?

I nc rease

Would the value of

D e c r e a s e Not Change

y o u r  e n t l r e  v i s l t  t o t he  park  be :

D e c r e a s e dIncreased

v- 15
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Code C-

L2. I f  a  sur face or  s t r ip  min ing
were now v is ib le f rom YovinPa
stay at  Yovimpa Polnt?

I  would have stayed:

operation such as Ehat shown
Point, would you change the

in phoEograph B
length of  your

s i g n l f i c a n t l y  l e s s

s l igh t ly  less  t lme
the same arnount of

tine

time

sl lght ly more t i tne

s ign i f i can t ly  more  E ime
I  wou ld  no t  have v is i ted

Yovimpa point  at  a l l

13 . I f  a  su r face  o r  s t , r l p
were nor'J visible from
stay at  the Park?

I would have stayed:

s t g n i f i c a n t l y  l e s s

s l igh t ly  less  t l rne
the same amount of

rnlning operat ion such as
Yov impa Po ln t ,  wou ld  You

Chat shown ln PhotograPh B

change the length of  your

1 4 .  I f  a  s u r f a c e
vis ib le f rom
the length of

t ime

E,ime

rntn ing operat ion such as thaE
half of the 13 vlewpoints in

your  s tay at  the Park?

s l igh t ly  more  t ime

s ign i f l can t ly  more  t lme
I  wou ld  no t  have v is i ted

Ehe park at  a l l

shown tn photograph B were no\^I

Bryce  Canyon NP,  wou ld  You change

I  wou ld  have s tayed:

s i g n l f i c a n t l y  l e s s
s l igh t ly  less  t ime

the same amounE of

s ign i f i can t l y  l ess
s l igh t l y  l ess  t lme
the same amount of

I f  s u r f a c e  o r  s t r i p  m i n i n g  a c t i v i t i e s  s i r n t l a r  t o

v lew f ro rn  on ly  one o f  the  13  v iewpo ln ts  ln  Bryce

a f f e c t e d  t h e  l e n g t h  o f  y o u r  s t a y  a t  t h e  p a r k ?

I  wou ld  have s tayed:

tlme

t ime

Eime

t ime

s l lgh t ly  more  t lme
s ign i f l can t ly  more  t ime

I  wou ld  no t  have v is l ted

the park at  a l l

s l tgh t ly  more  t ime
s i g n l f l c a n t l y  m o r e  t i m e

I  wou l< l  no t  have v is i ted
the  park  a t  a l l

t h o s e  l n  p h o t o g r a P h  B  w e r e  l n

Canyon NP, how would i t  have

v- 15



Code C

1 5 . I f  E h e  v i e w  f r o m  Y o v i m p a  P o i n t  w a s  r e p l a n t e d  a f t e r  r n i n i n g  a n d  a p p e a r e d
s iml la r  to  tha t  shown in  photograph C,  wou ld  you change Ehe lengch o f
your  s tay  a t  Yov impa Po ln t?

I  w o u l d  h a v e . s t a y e d :

s l g n i f i c a n t l y  l e s s
s l i g h t l y  l e s s  t i m e
the same amount of

I f  Ehe v iew f rom Yov impa
s imi la r  to  tha t  shown in
your  s tay  a t  the  park?

I  wou ld  have scayed:

s l i g h E l y  m o r e  t l m e
s ign l f  i can t ly  r ro re  E  lme
I  w o u l d  n o E  h a v e  v i s l t e d

Y o v l n p a  P o i n t  a E  a l l

P o i n t  w a s  r e p l a n t e d  a f t e r  m l n l n g  a n d  a p p e a r e d
phoEograph C,  how wou ld  you change Ehe length

s l i g h t l y  m o r e  E i m e
s i g n i f l c a n t l y  m o r e  t l m e
I  w o u l d  n o c  h a v e  v i s l t e d

Ehe par l l  a t  a l l

p l e a s e d
very  p leased

a t r  q u a l i t y  w a s l i ke  photograph 2  on  the

p l e a s e d
v e r y  p l e a s e d

looked I i ke  pho tograph  3?

p l e a s e d
v e r y  p l e a s e d

t ime

E ime

o f

s i g n l f i c a n t l y  l e s s
s l i g h t l y  l e s s  E i m e
the same anount of

t lne

tirne

I ' Ie  wou ld  l l ke  to  know how changes ln  a l r  qua l l t y  a f fec t  your  en joymenE
of  Bryce  Canyon Nac iona l  Park .  The th ree  phot ,ographs  show the  same
s c e n e  a E  d i f f e r e n t  l e v e l s  o f  a l r  q u a l i t y  E a k e n  o v e r  E h e  p a s E  f e w  m o n t h s .

16.  Suppose the a l r  qual l ry  was l tke photograph I  on Ehe day you v ls lced
Bryce Canyon Nat ional  Park.  How would you feel?

v e r y  d i s a p p o t n t e d
d i s a p  p o i n c e d
n e u t r a l

How wou ld  you fee l  i f  Ehe
day you v is i ted  the  park?

v e r y  d i s a p p o i n t e d
d i s a p p o l n t e d
n e u t r a l

A n d ,  w o u l d  y o u  f e e l  i f  i t

v e r y  d i s a p p o i n t e d
d i s a p p o l n t e d
n e u t r a l
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Code C

L 7 .  D o e s  a l r
ln  Bryce

q u a l l t y  a f f e c t
Canyon Nat lona l

your  en joyment  o f v lewtng over looks  or  scenery
noPark? yes

th ree  leve ls  o f  a l r  qua l i t y  shown ln  the
your  en joymenE o f  v iewlng  over looks  or  scenery

(P lease check  on ly  one.  )

I f  y e s : A) Below whlch of  Ehe
phoEographs  wou ld
b e g l n  t o  d e c r e a s e ?

)

B ) Below whlch Level would you no
Park? (Please check only  one.  )

l onger  v l s l t  B ryce Canyon Nat lona l

I f  you would l tke
survey technlc lan
wl11 recel -ve the

to recel-ve a sumnary
fo r  an  enve lope ,  and

summary ln  ear ly  198L.

, --3-

o f  the  su rvey  resu l t s ,  p lease  ask  the
wr l - te  your  name and address on i t .  You
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We have prov lded a  sheet
l i ke  to  ma l te  about  Bryce
Aga in ,  thank  you fo r  your

f o r  y o u  t o  w r i t e  a n y
C a n y o n  N a t l o n a l  P a r k

a s s  i s t a n c e .

o r  s u g g e s t i o n s  y o u  w o u l d
t h e  N a t i o n a l  P a r l <  S e r v i c e .

conments
o r  a b o u t
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The survey was f ield pre-tested by the National Park Service at Bryce
Canyon National Park May 26 through 30, 1980, and was approved by the Off ice of
Management and Budget. Data was col lected 5 days per week (on a varying
schedule)  through August29,  1980.  On-s i te  surveys were determined to be the only
means of assessing impacts to the park experiences of visi tors at Bryce Canyon
National Park. The survey was designed to be conducted on a one-season basis
only, and was used during the 1980 visi tor season in order to provide data for use by
the Secretary of the Interior in his decision on the unsuitabi l i ty peti t ion.

The survey was formulated cooperatively by the National Park Service, by
the Department  of  the Inter ior 's  Of f  ice of  Pol icy Analys is ,  and by econornis ts  f rom
the University of Wyoming. A draft of the questionnaire was provided to Utah
Internat ional ,  Inc. ,  the company proposing the Al ton mine,  and to the pet i t ioners.

The results of the survey effort were presented by the National Park Service
at the public hearings on the unsuitabi l i ty peti t ion. These hearings were held on
September 29 and 30, and on October 10, in southwestern Utah. Data gathered
through the survey has been made a part of the hearing record, and has been
incorporated as appropriate in the f inal document.

A shor t  summary of  the survey resul ts  wi l l  be sent  to  a l l  par t ic ipants
request ing i t  in  ear ly  1981.  Other  persons in terested in  receiv ing a summary of
survey results may do so by contacting the National Park Service, Air Quali ty
Off ice, Post Of f  ice Box 25287, Denver, Colorado 80225.

" B. YEGETATION AND SOILS

Vegetation in the four native areas, the four chained areas, and the EMRIA
experimental area were sampled for total cover by species. Tree, shrub, and
herbaceous vegetation were rneasured on each area.

Cover estimates were obtained by the l ine intercept method. Twenty-f ive
l0M transects were used in each of the native and chained areas, and 5M transects
were used in the experimental area. Intercepts were read and recorded to the
nearest centimeter for each species encountered along the transect. I f  di f fer ing
species overlapped, the separate intercepts for each dif fering species were read
and recorded. This faci l i tated compilat ion of data into a percent cover by species
and cover by strata.

Point est imates were taken within randomly selected intercepts for each
species along a transect. A pin was lowered to the ground ten t imes within the
intercept and the number of f i rst hits out of ten was recorded to give a percentage
value. The percentage value was averaged over a site for each species and was
used as a correction factor to correct species intercept totals for each transect.

The length of distance intercepted by each species was totaled for that
transect and mult ipl ied by a factor of l0 to arr ive at a percentage cover value.
For  example,  species A was recorded f rom l . l9M to 1.35M, and 2,60M to 2,77M on
Transect No. 1. The total intercept for that species for the transect was 0.33M or
3.3 percent. These percent cover values were corrected by the correction factors
for that species for a more accurate representation of cover.
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The four chained areas were sampled to obtain an estimate of sagebrush
densiqy. On every transect, between the 4 and 5 meter mark (selected at random),
a lMz plot was placed down on the left side of the transect and the number of
species within the plot were counted. Density was averaBed for each Artemisia
species for each site.

The soils of the projected Alton mine area have been surveyed by several
agencies and contractors (SCS, EMRIA, WESCO, and NUS). These surveys have
bEen conducted at' orders of primarily I and 2, as identif ied by the Soil
Conservation Service.

Mapping was accomplished by traversing and transecting the individual
mapping 

-uniti. 
Typical prof iles of the major soils were described and sampled for

chemicil analysis. Classification of the soils is in accordance to "Soil Taxonomyrl
and is presented at the family level of the system.

Soils were differentiated on the basis of similar geologic parent materials,
vegetations, slope, and other factors consistent with the National Cooperative Soil
Suivey Service. Mapping was done on aerial photographs in conjunction with field
traverses and transects.- In less accessible areas mapping was accomplished by
photointerpretation and geologic data. These units were then field checked.

C. EROSIONAL FORMS IN BRYCE CANYON NATIONAL PARK

The blasting study employed state-of-the-art techniques for predicting the
effects of blasting. A detailed discussion of the procedures used for this study are
presented in the following pages. In general, the study considers the following
elements: hoodo stabil i ty, ground structure response to blasting vibrations, rock
mass response, 3-D dynamic response, dynamic loading effects, analysis of stress,
and fatigue and blasting recommendations. Uti l izing these elements, an analysis
was made of the test blasts conducted at Bryce Canyon National Park, and the
results of this analysis indicated the most likely response of these erosional forms
over the probable l i fe of a mine.

Blasting and hoodoo stability

At distances typical of the study situation, blast-induced surface waves, with
frequencies between I and 20 cps, would dominate. The attenuation of these
motions would be controlled, to a large extent, by the preferential Propagation
through the stiffer formations. Fourier and response spectrum analysis of motions
recorded in the mine simulations blasts would confirrn the frequency content of the
excitation motions at the base of the target features.

The air blast associated with surface mining is most severe when the partings
between coal layers are explosively fragmented. This severity results from the
relatively low confinement or burial of the parting shots. Therefore, in this
investigation, typical mine-induced air blasts were simulated by detonation of
charges of ANFO. When possible, these detonations were made during air
inversions and/or when the target structures are downwind of the detonation site.
Such weather conditions cause the least decay of the air blast overpressurer and,
therefore, represent the worst-case condition. The air blast patterns produced by
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these tests are compared with those associated with other coal mine blasts to
ensure their typicality.

Ground-structure response to_Flastijrg vibrations

Controlled studies of the damaging ef f ects of blasting vibrations have
indicated that peak particle velocity is the best index for blasting vibration damage
in residential structures. Accordingly, research in this area has been chiefly
concerned with predicting peak particle velocities outside of structures. However,
a response spectrurn of blast-induced ground motions is more broadly applicable
than peak particle motions for determining the damage potential of blasting
vibrations. The response spectrum pertains to the whole frequency range rather
than the limited frequency range represented by the velocity bound.

To utilize the calculated response spectra of blasting vibrations, it is
necessary to know the fundamental frequencies of superstructures and comPonents,
and the percentage of critical sampling mobilized in the response of target
structures when subjected to ar-nplitudes of motion typical of blasting vibrations.
Information of this nature can be obtained by monitoring the response of structures
and structural components and the ground motions immediately adjacent to the
structures resulting from nearby blasting operations.

A method of prediction has been developed that is similar to methods used in
predicting earthquake response spectra. It is based on first predicting peak
displacement, particle velocity, and acceleration of the ground outside of the
target structure in question. These peak particle motions form the bounds of the
estimated ground motion input spectrum when plotted on tripartite paper, and are
multipl ied by amplif ication factors, which vary with the percentage of crit ical
damping, in order to form the response spectrum.

The effects of confinement can be considered by comparing only dimension-
less parameters obtained from similar geometric situations. As an example, plots
of scaled velocities which were monitored during excavation of a shaft in schist
indicated that the peak motions generated by the zero delay or cut holes were a
factor of two greater than those generated by the delays in the perimeter of the
shaft. The zero delays for tunnel and shaft rounds couple better with the
surrounding medium because they are detonated before any of the other delays.
Consequently, they must provide the init ial opening in the rock and therefore have
less free surface to break than the other delays. Increased amplitudes resulting
from confinement in quarrying and tunneling have been observed by others.,

The rock mass

It has long been recognized that the geologic nature of an earth structure is
important to its behavior. Such iterns as the nature of the rock rnaterial, intensity
of f racturing, and severity of f ault ing all af f ect the stabil i ty. Information
regarding these is required as a minimum.

In practice, the rock mass--defined as the blocks of intact rock together with
the intervening fractures, joints, faults, bedding planes, and other discontinuit ies--
that contains the feature under consideration, as the surrounding and overlying
rock, must be examined in a systematic manner, exploration holes dri l led, and core
logged for engineering information. The fracturing of the rock rnass rnust be
studied to ascertain the three-dimensional distribution of fractures and their
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characterist ics, and faults located and described. The strength and other mechani-
cal propert ies of the rock material,  the fractures, surfaces, and the fault-f i l l ing
materials must be tested and reported for later use by designers and planners.
Lithologic variat ions, such as the vert ical and lateral strat igraphic changes found
in the rocks of. the project area, must be addressed.

With this basic information, and an understanding of the geologic sett ingr the
rock mass can be divided into one or more structural domains which tend to behave
similarly in response to engineering activi t ies. One must keep in mind that the
determination of the structural domains goes beyond the geologic units present.

Several l i thologic units may be lumped together, while a single l i thologic unit  can
be divided into mult iple domains. Major faults commonly form their own domain,

and the direct ion of progress of engineering activi ty alter rock mass behaviort
result ing in dif ferent domains.

Intense fracturing indicates a relat ively weak rock mass, since i t  contains
many potential planes of weakness to permit fai lure.

Assessment of the propert ies of the rock material,  together with the
propert ies of fracture and fault  surfaces and f i l l ings, al low strength values to be
assigned to the rock mass. Also required is information on the continuity of the
fractures and the degree of interlocking of the rock blocks as determined during
the detai led fracture rnapping.

Very l i t t le work has been done to determine the strain necessary to lead to
fai lure of a rock mass, but laboratory work by several investigators indicates that
this strain may be as low as 5 to I  percent depending on the nature of the body.

Rock mass response

During shaking, high frequency compressive waves can be ref lected off the
surface of the rock mass in the form of tensi le waves and cause slabbing when the
tensi le strength of the rock mass is exceeded. This phenomenon is most important
with the high frequency waves associated with explosives. Therefore, i t  is unl ikely
to have a predominant effect on stabi l i ty during shaking except when the distance
to the source is small  and higher frequencies predominate.

A l ikely fai lure rnechanism is that of dynamic straining of rock joints
result ing from dif ferential accelerat ion of rock blocks. This strain between intact
rock blocks can only occur when notions are out of phase and is, therefore,
associated with waves whose length is similar to the dimension of the blocks. This
block site is defined by the discontinuity spacing, which is turn relates to bed
thickness as well  as f racture spacing for sedimentary sequences.

A non-finite element approach has been developed to model a discontinuous
medium. The I 'discrete rock block approach" (DBA) assumes that deformation only
occurs at block boundaries; the intact rock between the boundaries does not
def orm. Behavior of the joints--block boundaries--can be described with a
f orce/displacement relat ionship in both the normal and shear direct ions. In
general, the approach is based upon a systern of equated forces rather than
displacements, as in the f ini te element approach.

Shaking due to blast vibrat ion could be modeled with this method by
specifying a t ime varying velocity function at one boundary and calculat ing the
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result ing permanent relative displacements of blocks making up the target struc-
ture:

"The underlying assumption of (a DBA) is that deformations occur only at
block boundaries, and that the intact material does not def orm. This
assumption. . . is believed valid in low-stress situations such as a shallow
underground opening on joint planes and rotation and irrterlocking of . rock
blocks-. In high stress situations where the intact deformations of the rock
blocks are of Jimilar magnitude to surface deformations. . .the finite element
method should be used (CundalI, I974)."

The discrete block approach is advantageous in that it can model large
displacements for a medium composed of discrete blocks. More importantly, i t can
model strain softening (decreasing joint shearing resistance with increasing strain)
directly with a resistlng shear force relationship that varies with displacement.
This strain-softening approach to joint behavior is necessary to accurately model
the formation of a ;ointeA medium for dynamic as well as static conditions.

Newmark's (196, sl iding block approach is another discrete block analysis
that could be ernployed to predict response of individual blocks to shaking. Unlike
Cundall's approach, whicl'r equates forces during shaking, Newmark's approach
equates velocit ies between the block and its base. For a block with a s.ingle sliding
surface undergoing a single-stop acceleration pulse, the total relative dispflcement
U_^--occurs ai t ime t,.,. ' ,  when the velocity of the sliding surface and the block are

"dB?# 
equal.

The acceleration, AG, is that which would cause the block to tnove relative
to the base. Thus, the f requency of the motions which wil l  dif ferentially
accelerate blocks is most important. These frequencies of concern are relatively'
high as was discussed earlier in this section.

3-D dynamic response analysis

Prior to consideration of the dynamic response of the rock features them-
selves, it is important to understand the factors affecting the input ground motion
at the target feature. A considerable advantage is gained in that source
parameters wil l  be known, or at least controllable; for example, there wil l  be no
doubt about the location of or energy released at the shock source, and by
placement of a seismograph near the blast area, input ground motions wil l  be
known.

By comparison with ground motions at the target, damping characteristics
may be obtained. By separating geometric darnping, the degree of viscolastic
damping may be computed, and the source-to-site attenuation characteristics
determined. The development and use of attenuation curves has received much
attention in earthquake engineering, and the techniques are well-known.

Util izing data generated from two directions, augmented by whatever infor-
mation had been obtained from outside sources, the investigating team wil l be able
to achieve results that are generally applicable over wide areas for use in later
tasks.

The 3-D dynamic response of the target feature has been measured with both
velocity transducers and accelerometers capable of tneasuring resPonses at fre-
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quency as low as l l2 Hz and D.C. respectively. Previous work with coal si los, and
other slender, upright earth structures indicates a l ikely natural frequency of I  to 5
Hz for rnost of the erosional features. The l inear response of the accelerometers
at the cri t ical low frequency range ensures that the free vibrat ion response of the
feature can be measured no matter how low its natural frequency is.

Both translat ional and torsional responses have been measured at the toP of
the feature. Translat ional response, also measured at mid-height, al lowed the
mode shape of the feature response to be determined. The translat ional input and
response t ime history have been recorded on the same tape, so that relat ive as well
as absolute motions have been determined. The dynamic resPonse propert ies,
natural f  requency, and damping in general were calculated from Fourier frequency
transfer functions should the feature not respond in free vibrat ion. The project
team has employed this approach with a number of residential structures.

The dynamic response of the target, features to input ground motionsr ES
measured in the f ield, may be determined. For example, the mechanical
propert ies of the features can be incorporated into a type of lumped-mass analysis
to calculate the movements expected at the tops. Such a method is suitable in
layered media, since i t  incorporates the propert ies of each layer. Through an
iterat ive process of comparison with f ield data, i t  may be possible to assess the
influence of stratigraphic non-homogeneities and thereby apply the results to an
extended area.

Similarly, the various DBA approaches, discussed above, are also available to
describe the feature responses. Field data can be used to provide boundary
conditions for the analyses.

Field determination of the dynamic response of the erosional features has
been used. Laboratory modeling, incorporating a vibrat ing surface of some kind
and a simulated "typical" feature composed of discrete blocks, not only inaccu-
rately models the imput ground motions but fai ls to faithful ly reproduce the
geologic variabilities that are significant at this scale.

From the analysis of the dynamic response models, it has been possible to
calculate the induced displacements in the target features, whether or not a failure
condition is reached for a variety of localities and geologic situations.

Dynamic loadin8 eff ects analysis

Once the dynamic responses of the erosional features are known, and with
awareness of the rock material properties as determined by the laboratory testing,
the results of the sustained vibration tests may be examined to assess the long-
term fatigue behavior of the target features. Such determinations have been used
in l ight of the fat igue fai lure cri teria set forth above.

It is recognized that failure, defined as rupture for traditional fatigue test on
homogeneous materials such as metals, must be redefined for a rock mass to have
occurred when permanent strains develop that leave the mass increasingly suscep-
tible to collapse under reduced loads. In this sense, an overall weakening that
results in greatly increased rates of erosion or mechanical weathering connotes
fai lure. Elastic strains do not affect performance.
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Stress and fatigue an-alysis

The results of the investigation to this point have been combined, and the
most l ikely damaging acts have been considered. These are single blas! ground
motions, repeti t ivb ground motions, single blast air blast, repeti t ive air blast, and
wind gusts (or other natural phenomena).

Based upon the known geometry, the rock mass strength characterization, the

known ground motions, the fat igue behavior, and al l  other data, the maximum

stress loading and fat igue loading for representative erosional features have been
considered. 

-A 
predicf ive equation for the ground blast phenomena have been

developed.

Likely fai lure rnodes have been examined and include vert ical col lapse,
f lexural cahti lever bending, toppl ing, base shear, body shear, torsion, and combined
actions. Using straight-forward engineering mechanics principles, the relat ive
stabi l i ty in each of these modes to each of the loadings described earl ier have been

computed. Several representative features are assumed such as tal l  and short,
thick and thin, and geologic complications are addressed.

The results of this analysis indicate the l ikely response of erosional features
over the probable mine l i fe, useful in terms such as the most cr i t ical modes of
fai lure, and the chances of damage in those modes.

D. NOISE AT BRYCE CANYON NATIONAL PARK

Equipment operation and blasting are the two principal sources of noise
expected from a surface-mining operation. Utah International, Inc. has quantif ied
noise levels generated at several of their active mines. In addition, actual
rneasurements of noise from 170 ton haul trucks and empirically derived equations
relating truck horsepower to noise was used to predict noise levels in close
proximity to the proposed mine.

To quantify noise associated with blasting at the projected Alton mine, test
blasts were detonated in the mining area south of Bryce Canyon National Park.
These tests consisted of single shot holes and air blast shots. In addition, sound
level data have been collected for typical coal and overburden shots at the Utah
International Trapper mine, and at several other active surface mines. This data
was analyzed and a site-specif ic air overpressure equation based on typical surface
mine blasting throughout the United States was associated with parting blasting in
the Alton leasehold.

Both truck noise and blasting noise were then corrected for site-specif ic
meteorological conditions with the petit ion area, distance, and topographic barriers
in order to predict how noise levels from surface mining would impact Bryce
Canyon National Park.
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E. ECONOMIC INFRASTRUCTURE

This section describes the methodology and assumptions used in identifying
needs for public facilities and services and in forecasting public costs 

-and

revenues.

The model is designed to be adapted to the fiscal structure of a specific
community. It relie's heavily on data collected in the community to be siudied.
Information concerning the local economic base and likely energy developments is
used to describe a development profi le. The profi le includes schedules for annual
increase in employment, taxable improvements, and production as well as assump-
tions regarding where the employees would live and what the relationship between
the growth in basic and non-basic employment would be. Assumptions ioncerning
the financial structure of the area and l ikely future requirements are based on
local information sources (budgets, bond prospects, etc.) and are incorporated into
the model. Much of the basic information is obtained in interviews wiih local and
State officials.

The model projects public revenues and expenditures for local entities--the
County, one or rnore municipalit ies, and the school district--over a l5-year period.
Each of the steps described below is carried out for each entity in each year.'

l .  calculate popqlation.--Estimates of basic employment (construction and
Permanent) and of employment multipliers in each year are used to calculate
total ernployment. Ernployment serves as the basis for household, population,
and school enrollment estim ates. Assumptions are made conceining labor
participation rates, people per dwell ing unit, housing distribution (i.e.,
percent in single family, multifarnily, and mobile home units), and population
distribution.

2. Calculate assessed valuation.--Separate estimates are made of the increases in
g f i omnew indus t r i a l imp rovemen ts , i nc reased

leasehold .values (or production values) of producing properties, new single
family units, new mobile homes, new multif amily units, and new privale,
commercialr and services improvements. tJsing local and State information,
assumptions are made concerning assessed valuation for housing, new com-
mercial-industrial valuation, and new coal valuation.

Calculate pgblic revenues.--Separate estimates are made by each revenue
source and are grouped into operating revenues and capital revenues.
Existing tax rates and fee structures are assumed to continue unless
otherwise specified. Most non-property tax revenues are calculated on the
bas.is of Per capita rates. Resource-related revenue sources (e.t., taxes
and/or royalties from coal mines) are based on projected production tonnage.

Cqlcuhte operatinR expenditures.--Most operating expenditures are also calcu-
lated on a per capita-5aslil-fhe marginal rates oi increase on expenditures
per capita are estimated based on present rates in the community, ltate, and
National averages and community standards, and interviewi with iocal
officials providing the services.

Determine needsr .cost-s, and debt. sqryice on new capital facilities.--The- cletermination as to when new capital fa n the

3.

4.

5 .
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basis of population thresholds. Both the population-serving capacity of
existing facilities and the costs of new ones are estimated based on the best
available sources of local information and are specif ied in the model.
Population thresholds are set, and new facilities are assumed to be con-
structed as the forecasted population crosses these thresholds. Where
jurisdictions have planned "catch-up'r projects for specif ic years' these
expenditures are assumed to occur in those years regardless of the population
level. Most new facilities are assumed to be financed through bonded
indebtedness. Financing terms are based on recent local experiences with the
bond market.

6. Calculate tgtals, surpluses and deficits.--Revenues and expenditures needs are
t, and total surpluses (or deficits) are

calculated. Repayments of presently outstanding debt obligations are incor-
porated based on schedules provided by the city, county, and school district.

7. Compare public debt needs and debt limits.--Both the needs for public debt and
d so that the need for an entity to

exceed its debt limits can be identified if it exists.

The purpose of this methodological approach is to comPare the public
financial impacts of different development scenarios and to provide "order of
magnitude" istimates of the amount of assistance needed to mitigate adverse
impacts. The expenditure projections attempt to depict those expenditure levels
wlrich would be necessary to maintain the present levels of public services. If
assistance is not received, the entities showing deficits can be expected to spend
less than the amounts forecast.

It should be noted that the results reported are very sensitive to changes in
assumptions regarding the phasing of both the proposed new development (mine)
and those mines included in the baseline projections. Since the phasing of future
development in the petition area is uncertain, the results of this analysis should be
viewed as "what could happen,fr not as t'what will happen."

Personal contacts for econonllc analysis

Alvey, Karen. Utah Job Service Center, Kanab, tJtah. (June l9S0)

Alvey, Mrs. Freeland. City Clerk, Escalante, t j tah. (luty | '980)

Anderson, Ruth. City Clerk, Glendale, Utah. (June 1980)

Ballard, Chris. Five County Association of Governments, St. George, Utah. (June,
July,  August 1980)

Barber, Brad. Utah Office of the State Planning Coordinator, Salt Lake City.
( luty 19s0)

Barnhurst, Mervin. Mayor, Hatch, Utah. (luty 1980)

Bowman, Rhead. Presently: Faculty, Southern Utah State College, and
Consultant, Rhead Bowm an and Associates, Cedar City, Utah. Previously:
Executive Director, Five County Association of Governments. (Juty l9S0)
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Campbel l ,  Vane, Mayor,  Al ton, Utah. (June l9S0)

Carlson, Jay. Economist,  U.S. Department of  Inter ior,  Bureau of Land
Management, Cedar City, Utah. (Juty 19S0)

Carr ico, J im. 
'  

Administrat ive Assistant to Kane County Commissioners,  Kanab,
Utah. (June 1980)

Christ ian, E. Royden. Washington County Auditor,  St.

Clarkson, Dale. Kanab Creek Ranchos, Kanab, Utah.

Covington, Wi lbur.  Long-t ime resident,  Mt.  Carmel,

George,  Utah.  (June l9S0)

(Juty l98o)

Utah and manager, Chevron
Bulk Plant.  (Juty 1980).

Cox, Edwin C. Distr ict  Manager,  Kanab and
(electr ic ut i l i ty) ,  Kanab, Utah. (June l9S0)

Fredonia Dist r ic t ,  CP Nat ional

Espl in,  Gary.  Ci ty Manager,  St.  George, Utah. (June l9S0)

Fjeldsted, Boyd L, Senior Research Economist, Bureau of Economic and Business
Research, University of Utah, Salt Lake City, Utah. (luty t 9S0)

Fulmer,  Bruce. Ci ty Manager,  Panguitch, Utah. (June l9S0)

Glazier,  Claude M. Mayor,  Kanab, Utah. (June 1980)

Hachman, Frank C. Associate Director, Bureau of Econom ic and Business
Research, Universi ty of  Utah, Sal t  Lake City,  Utah. ( luty 1980)

Heaton, Barbara. Secretary, Superintendent's Office, Garfield County School
Distr ict ,  Panguitch, Utah. ( :uty t980)

Heaton, Ron. Mayor, Ordervil le, Utah; and State Bank of Southern Utah, Kanab
and Ordervil le Offices. (luty 1980)

Heaton, Vard. Long-time resident, Alton, Utah, and a senior member of family
that owns much of the private land in Alton coal f ield. (June t9S0)

Henrie, Lowell. Realtor, Stout Realty, and Representative of Boise Cascade
Homes (prefabricated), Panguitch, Utah. (June 1980)

Henry, Allen. Utah Department of Agriculture, Salt Lake City, Utah. (luty l9S0)

Hol ley,  Laur ie Dea. Mayor,  Cannonvi l le,  Utah. (Juty 1980)

Jackson, Cleon. Mayor, Glendale, Utah. (June 19S0)

Jackson, Val. Stake President, Church of Jesus Christ of the Latter Day Saints,
Kanab, Utah. (June l9S0)

Jensen, Ken. Research and Analysis Section, Utah Department of Employment
Security, Salt Lake City, Utah. (Juty I980)
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Jensen, Nida Mae. Utah Job Service Center, Panguitch, Utah. (June 1980)

Judd, Barry. Real Estate Agent, Frontier Realty, Kanab, Utah. (luty l9S0)

Judd, Dennis. Several local businesses, Kanab, Utah. (June 1980)

Klieman, Lee. Five-County Association of Governments, St. George, . Utah.
(August l9S0)

Lawson, G. Western Design Consultants (engineering work for Panguitch), Salt
Lake City, Utah. (lutY l9S0)

Lee, Roger D. Local Government Consultant, Utah Departm_ent of Community and
Economic Development,  Sal t  Lake City,  Utah. ( luty l9E0)

Lee, Wal lace. Mayor,  Panguitch, Utah. (June l9S0)

LeFevre, Reed. Mayor,  Tropic,  Utah. ( luty 1980)

Lindsey, Ben. Utah Department of Agriculture, Salt Lake City, Utah. (Juty 1980)

Lowder, Dennis. Iron County Auditor, Parowan, Utah. (June 1980)

Lyman, Randel. Long-time resident, Escalante, Utah; owner/managerr Padre
Motel. ( l uty I 980)

Major, Frank. Real Estate Agent, Frontier Realty, Kanab, Utah. (luty l9S0)

Marsh, Dale. Mayor, Escalante, Utah. (July l9S0)

Maxwell, Jim. President, Long Valley Sewer Improvement District, Glendale,
Utah. ( luty I9S0)

McAl l ister,  Kei th.  Ci ty Clerk,  Kanab, Utah. (June l9S0)

McDonald, Robert. Five County Association of Governments, St. George, Utah.
(June 1980)

Mel l ing, Joe. Ci ty Manager,  Cedar City,  Utah. (June 1980)

Merrel l ,  Dan. City Superintendent of  Ut i l i t ies,  Kanab, Utah. (July 1980)

Middleton, George. Chairman, Garfield County Commission, Panguitch' Utah.
(June l9S0)

Miller, Edra. Garfield County Clerk, Panguitch, Utah. (June l9S0)

Noble, R. Cramer and Noble (engineering work for Kanab), St. George, Utah.
( luty lgso)

Norton, Dorothy. Kane County Clerk, Kanab, Utah. (June 1980)

Norton, Jack. Ci ty Clerk,  Ordervi l le,  Utah. (June 1980)
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Palmer,  Orvi l .  Ci ty Clerk,  Al ton, Utah. (Juty l9S0)

Pyper,  Robert .  Treasurer,  St.  George, Utah. (June l9S0)

Riggs, stel la.  c i ty c lerk,  Hatch, utah. ( luty 1980)

Robinson, Drew. Kane County Assessor,  Kanab, Utah. (Juty t9S0)

Rollo, Klien. Newspaper Editor, Iron County Record; Member, Iron County School
Board; Member,  Four County Commission on MX. Cedar City,  Utah. (June
I e80)

Rose, David. Mayor, Henrievil le, Utah. (Juty 1980)

Royer, Larry. U. S. Department of Interior, Bureau of Land Management, Cedar
City, Utah. (June t 980)

Stock, Dawn. City Clerk, Cannonvil le, Utah. (Juty 1980)

Swallow, Doyle. Superintendent, Kane County School District, Kanab, Utah. (June
I e80)

Watanabe, Jeannie. Chief Economist, Utah Of f ice of the State Planning
Coordinator, Salt Lake City, Utah. (Juty 19S0)

Watson, Ralph E. Principal, Eckhoff , Watson and Preator engineers, planners and
surveyors, Cedar City, Utah. (June 1980)

Will iams, John. Executive Director, Five County Association of Governments, St.
George, Utah. (June, August l9S0)

Will ie, John. Member, Washington County School Board, St. George, Utah
(June 1980)

Zundel, Robert.  U.S. Department of Interior, Bureau of Land l \ i lanagement, Cedar
city, utah. (June 1980)

F. SOCrcLOGICAL CONDITION

A truly adequate social impact assessment of the effects of the development
of the Alton coal field would require research beyond the epicenter of the impacts.
Data would of necessity be collected in areas where the impacts were modified
because of distance. In an ideal circumstance, social data would be collected in
communit ies on the periphery, such as Escalante, Tropic, Cannonvi l le, Henrievi l le,
Panquitch, Kanab, and Page. However, a restr icted t ime-frame and l imited
f inancing makes such an endeavor impossible. Instead, primary data have been
collected only in the four communities nearest the coal field: Alton, Orderville,
Glendale, and Hatch.
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Data sources

In a very general sense, tr iangulation techniques have been employed to
estimate the social impacts resulting from the proposed development (see Webb
and others, 1966). Data fronr four sources have been used in the assessment:

. historical records and documents,

. social science data collected by other projects in the region,

.  interviews with community leaders,  and

. local residents.

IJsing four types of data permits validity and reliabil i ty checks, generally unavail-
able to short-term projects. Each data source is compared to the other.
Inconsistent results wil l  require additional examination.

Records and documents.--Whenever possible, statistics from public records
have t i snno ton l yh i s to r i ca l t r ends ,bu ta l so top rov idea
baseline for estimating current impacts. Additionally, local histories have been
examined to establish the non-quantif ied trends. It must be remembered that the
sites under consideration share a unique history based on Mormonism and its tenets.
Ordervil le represents a successful attempt at establishing a Utopian community,
where sharing the fruits of oners labor was the basis for organization, where
individual property rights were l imited and controlled by group needs (Arrington,
t 966 ,  l 95 l  ) .

Social science data.--ln 1974, the Lake Powell Research Project was begun
unde r@Nat i ona lSc ienceFounda t i on . I n -dep th i n te r v i ewsw i t h
community leaders and structured interviewed schedules for community residents
were undertaken in Page, Kanab, Escalante, Blanding, and Monticello. Over 400
interviews were completed, and those data have been used when appropriate for
establishing a regional baseline, making the results of the current project inter-
pretable. (See Litt le and otl 'rers, 1977).

Leader interviews.--Using a reputational approach to identify local leaders,
f i veo f f i achcommun i t yhavebeeno rw i l l be i n te r v i ewed .The
reputational method insures that both formal and informal leaders are repre-
sented. Focused in-depth interviews allow a wide range of issues to be broached in
detail. The direction of the questions paralleled those questions previously asked
of community leaders in the 1974 Lake Powel l  Research Project survey. Whi le the
project is different frorn the projects considered in the 1974 survey, the focus is
again be upon the perceived beneficial and detrimental consequences of the
uti l ization of local coal deposits.

Resident interviews.--A simple random sample of household heads has been
in te r v tu red in te r v i ewschedu lewh i ch inc l udedbo th fo r ced -
choice and open-ended questions. The questions were taken frorn the 1974 survey,
with only the name of the project changed. Not all of the questions included in the
1974 survey were included in the present survey. Many of the questions from the
previous survey are inappropriate, and financial and time constraints make a much
shortened interview schedule imperative. The questions to be included focused
upon: perceived changes resulting from the coal development; the desirabihty of
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the perceived changes; present occupation and incorne; future occupational and
residential plans; education levels, including on-the-job training and trade schools;
union membership; certif ied job skil ls; household composition and kin sharing
patterns; religious and civic aff i l iationsl length of t ime in community and previous
residence.

Sampling f rames

Except for Alton, where all household heads were interviewed, field workers
constructed complete sample frames of the communities from on-site visitst
guaranteeing the generalizability of the results. Because of the smalf population
iize, it was necessary to over-sample all communities excePt Ordervil le. Popula-
tion estim ates f or L97 5 (U.S. Department of Commerce, Bureau of the Census,
197 5) for these communities indicate the following:

Alton
Glendale
Hatch
Ordervil le

Total

41
257
128
472

l 2
76
38
139

12
L5
t5
t5

57

lMid-."nsus data does not provide estirnates of the number
of housholds. These figures were estimated using L970 U.S.
Census estimates of household sizes: 3.42 persons in Garfield
County and 3.37 in Kane County. These figures may be slight
underestimates insofar as all communities except Alton have
demonstrated some growth since 1973 estimates. Perhaps this has
been a response to anticipated coal development.

The sample for Ordervil le represented roughly a l0-percent sample. Because the
absolute sample size ultimately determines the generalizability of the sample
results, Alton, Hatch, and Glendale wil l  be oversampled. Thus, each community
had roughly the same number of household heads interviewed.

Analysis

Household interviews were rated and coded by field workers. Forced-choice
questions presented no diff icult ies, and the open-ended questions were coded
according to a coding f ormat developed f or the Lake Powell Research Pro ject
survey. Coded responses were key-punched and the complete data set was entered
into Utah State University's Burrough's 6800 f or manipulation and output.
Community leader interviews were not formally quantif ied. Responses to the
leader interviews were treated as ethnographic data and provide background data
for the interpretation of the survey data. The analysis is rather straightforward,
uti l izing mainly descriptive statistics.

Community Populat ion No. households^ Samp
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A. PREPARATION OF DRAFT EVALUATION DOCUMENT

public notice of receipt of a complete petition by OSI\{ was given in the

Federal Register (p. 33g8') on January L7r 1980. A notice of intent to prepare an

f f i on .6c - rmen tandE ISand theno t i ce fo rapub l i c scop ingmee t i ngwas
puUtitftud in the FedeB! Register on April 24, 1980 (p. 27836-7)'

A public scoping rneeting was held on Tuesday, May 51 1980, _in two sessions
(l:00 p... and s:0b pl*.), in lhe convention center, Red Hil ls Motel, 124 west

Center Street, ("nun, Uian. The meeting was intended to allow citizens to raise

relevant issues to be addressed by the Jvaluation document. The predominant

concern expressed in the scoping meeting centered on the effects of deep water

pumping of local acquifers. iranscripts of oral testimony and written comments

iubmitted in conneciion with the scoping meeting are available for review as part

of the background materials for this dbcriment and are maintained at the Off ice of

Surface Mining, Region V, Brooks Towers, 1020 lSth Street, Denver, Colorado'

CHAPTER VI

PUBLIC PARTICIPATION AND REVIEV

B. REVTEV OF DRAFT DOCUMENT

The draft document was f i led with the Environmental Protection Agency and

made avai lable to the public on September 12, 1980. The document's avai labi l i ty

and the time and place for the public hearings were announced by the Department

of the Interior in the Federal Reg,ister on Siptember 12, 1980, and by local and

regional news media.

Writ ten cornments on the draft were accepted for 30 days--from September

15, lgg0, to october L5, 1980. comments on air qual i ty and.noise were accepted

unti l  October ?0, 1980, in order to give the public opportunity to review studies

released late in the review process. Co*ments were solicited from the age1.19tt

i l terested groups, and indivfduals l isted in chapter VI of the draft document. A l ist

of additionil agencies and individuals who have requested copies of the draft is

available for rJview at the OSM regional office in Denver, Colorado. More than

1,000 copies of the draft document were distr ibuted for review and comment.

C. PUBLIC HEARINGS

The Department of the Interior conducted formal publ ic.hearings.tg receive

comments and suggestions relat ive to the draft document and the peti t ion. The

meetings were held as follows:
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Location Date and t ime Attendance
Number of
witnesses

Kanab

Kanab

Panguitch

Kanab

Total

elzel80,
elzel80 ,

e I 301 80,

e|30180,

r0/10/80,

l0 :00 a .m.
7200 p.m.

8:00 €I.rn.

7200 p. f f i .

l0 :00 a .m.

78
t22

67

285

76

l0
29

29

25

578 r02

A panel of off icials representing the Secretary's Off ice, the Department of
the Interior, the Off ice of Surface Mining, and the Solici tor 's Off ice, Department
of the Interior, received test imony which was recorded by professional court
repor ters.  At  the conclus ion of  each wi tnessr test imony,  members of  the hear ing
panel asked questions to clari fy issues presented in test imony. The fol lowing is a
general summary of the comments received at the public hearings.

Most of the comments by private cit izens and individuals representing local
government and buisness favored economic growth and the development of the coal
resources in the peti t ion area. These local ci t izens expressed the opinion that
mining in the Alton coalf ield would benefi t  their communit ies substantial ly by
creating jobs and increasing economic growth in a region that now is adversely
affected by economic decl ine.

Although many local commentors expressed a concern for the environment
and for Bryce Canyon, most felt  that the evnironmental impacts of mining could be
adequately mit igated and that Bryce Canyon National Park would not be adversely
affected by mining. More than half of the local ci t izens to test i fy cal led for the
peti t ion to be completely rejected or the lands declared suitable for mining.

A number of local individuals expressed concern about the deplet ion of water
resources in the area due to mining and a coal slurry pipel ine. Some commentors
felt  that the draft document did not adequately evaluate the impacts of mining or
of a slurry pipeline on current local water uses. Others felt that the draft
document contained too much supposit ional data and lacked the conclusional
evidence necessary to make a decision on designation at this t ime.

The question was raised by several commentors as to whether the water issue
should be addressed in the document. These commentors expressed the opinion
that water r ights are str ict ly a State issue and that the Federal Government should
not interfere in water-r ights decisionmaking.

Many local ci t izens expressed a desire to play a more irnportant role in the
actual designation decision thereby al lowing them the r ight of self-determination
that many feel is being denied.

Extensive technical test imony was presented both by the peti t ioners and by
the energy company holding leases in the peti t ion area. The test imony involved
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several major issues including hydrology, especially deep and shallow ground water;
noise, including blasting; air"quit ity ana visibil i ty; revegetation; and the economics
of the coal res6u.ces. f iajor foints of contention were the impacts of mining and a

coal slurry pipeline on deep and shallow ground-water supplies; t-he baseline data

used in the draft document to evaluatJ revegetation potential and the local
hydrologic condition; and the economic evaluation of coal costs.

Representatives of various Federal agencies and the State of Utah presented

their vi iws and recommendations on the petit ion. Comments ranged f rorn

designating the petition area unsuitable for rnining to deferring a decision until a

permanent program for surface mining under SMCRA is implemented in Utah.

Complete transcripts of the hearings are available for public review at the

OSM regional off ice in Denver. All subitantive cornments from the hearings are

addressed in this document.

D. VRITTEN COMMENTS

More than l0O letters, f rom industry, environmental Sroupsr interested
cit izens, and local, State, and Federal agencies, were received by the Office of

Surface Mining, Region V, during the public comment period. Substantive
comments madi in tTrese letters, alnd the responses to themr are included in this
final report. Major issues raised by commentors were: the impacts of mining on

Bryce banyon National Park and other lands in the petition _area; the local
uconory; the use of water from the Navajo aquifer; the need for the Allen-Warner
Valley energy system; and alternative energy sources.

E. PREPARATION OF THE FINAL EVALUATION DOCUMENT

All written comments and oral testimony were considered in preparing this
f inal document. Those comments that presented new data, questioned facts and/or
analyses, and raised questions or issues bearing directly on the 91"{t document or
the peti i ion were responded to by OSM. Letters or comments which were general
or did not contain su-bstantive issues were reviewed, but no resPonses were made.
See the Comments and Reponses volume of this report for a complete record of
written comments and responses, as well as excerpted portions of oral testimony
and related responses.

Letters or comments which expressed an opinion for or against the petition
are available to the decisionmaker f or appropriate consideration, as are all
comments.

Commentors who expressed opinions or concerns about the need for the
Allen-Warner Valley energy system and alternative energy sources are referred to
the BLM's Atlen-Warner Valley Energy System final environmental impact state-
ment, which was made available November 17, 1980. It is beyond the scope oJ this
final document to address these issues fully; however, it does provide a broad
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overview of the relat ion of the Alton coalf ield to the Al len-Warner Val ley system,
and a cursory analysis of alternative energy sources.

Comments that raised legal arguments concerning the procedures used in the
development of the document and in the peti t ion process geheral ly, legal r ights of
various part ies, and chal lenges to section 522 of. SMCRA were not respon-ded to
since they do not deal with the substance of the document.

Comments received after the close of the public comment period were
reviewed and any substantive issues raised were responded to in the document
where t ime permi t ted.

Copies of the f inal document are avai lable for publ ic review at the OSM
regional off ice in Denver, Colorado. In accordance with regulat ions of the Counci l
on Environmental Quali ty, copies of the f inal document have been distr ibuted to al l
part ies receiving the draft.  Single copies are also avai lable on request from the
OSM regional off ice in Denver and from OSM headquarters in Washington, D.C.

Comments on the draft document were requested from the following:

Federal:

Department of the Interior:

Bureau of Indian Affairs
Bureau of Land Management
Bureau of Mines
Geological Survey
Heritage Conservation and Recreation Service
National Park Service
U.S. Fish and Wildlife Service
Water and Power Resources Service

Other Federal agencies:

Advisory Council on Historic preservation
Com munity Services Administration
Department of Agriculture
Departrnent of Energy
Department of Health and Human Services
Departrnent of Housing and Urban Development
Department of Labor
Department of Transportation
Environmental Protection Agency
Interstate Commerce Commission
Water Resources Council

State:

Utah:

State Clearinghouse
Attorney General's Office
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Utah-- Continued:

Energy Of f ice
Department of Natural Resources
Department of Transportat ion
Div is ion of  Heal th
Div is ion of  Oi l ,  Gas and Min ing
Division of Parks and Recreation
Division of State Lands
Division of Water Resources
Division of Water Rights
Division of Wildl i fe R.esources
Geological and Minerological Survey
State Engineer
State Planning Coordinator

Other State agencies:

Arizona State Clearinghouse
Cal i f  orn ia Publ ic  Ut i l i t ies
Cali fornia Off ice of Planning and Research
Colorado Department of l-ocal Aff airs
Montana State Clearinghouse
New Mexico State Planning Division
Nevada Publ ic  Serv ice Commission
Nevada State Clearinghouse
Nevada State Planning Coordinator
North Dakota State Planning Division
Wyoming State Planning Coordinator

Local:

Town of Alton
Clark County Regional Planning Counci l
Five County Associat ion of Governments
Garf ield County Commissioners
Mayor Claude Glazier, Kanab
Kane County Planning Commissioners
Kanab Charnber of Commerce
Utah Associat ion of Governments

Peti t ioners:

Environmental Defense Fund
Friends of the Earth
Susan Hittson
Sylvan Johnson
Carolyn Lippincott
Leon Lippincott
Larry Li t t le
Jet Mackelprang
Cynthia Myers
Sierra Club Legal Defense Fund
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Interested parties:

American Wilderness All iance
Dakota Resource Council
Comprehensive Planning Organization of the San Diego Region
East Canyon Irrigation Company
Eureka Energy Company
Honorable Jake Garn
Dave Glowka
Honorable Orrin Hatch
Pat Heidenreich
High Country News
Honorable Garth Jones
Honorable Dan Marriott
Honorable Ivan Matheson
Honorable Scott Matheson
Honorable Gunn McKay
National Outdoor Coalit ion
National Park and Conservation Association
National Public Lands Advisory Council
National Society for Park Resources
Natural Resources Defense Council
N avajo Tribe
Nevada Power Company
Public Lands Institute
Honorable Ray Schmutz
Salt River Programs-Maricopa Indian Community
Sierra Club
Southern California Association of Governrnents
Southern California Edison Company
Vestern Area Power Commission
Western States Water Council
Utah Environment Center
IJtah International, Inc.
Utah Power and Light Company
Utah Wilderness Association
Wilderness Society
451 landowners
82 public commentors
59 requestors of petit ion
50 commenters on scoping meeting

A complete l ist is available at the Office of Surface Mining, Denver, Colorado.
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CHAPTER VII

PREPARER.S

sibilit

Charles M. Albrecht

Patrick Cheney

Edward S. Davidson

Carol Hurr

David Schleicher

Jennifer Shawe

Bert  W. Thomsen

Tom Anderson

Will iam R. Beavers

Paul E. Bodenberger

Gerald D. Gavette

Kristi Heisel

IJ.S. Geological SurveY

Technical advisor

Editorial

Deputy task force
leader

Editorial

Technical review

Editorial

Hydrology

E.M.,  Mining Engineering,
Colorado School of Mines

Ph.D., English,
University of Toronto

M.S.,  GeologY
Rutgers UniversitY

B.A., SecondarY Education,
Occidental College

Ph.D., Geologyt
Penn State UniversitY

8.A.,  Engl isht
University of Denver

M.S.,  HydrologY'
University of Arizona

Office of Surface Mining

Subsidence

Revegetation,
rangeland sciences

Task force leader

Soils

Coal market
analyses

8.S., Metalurgical
Engineering

South Dakota School
of Mines

M.S., Range Science and
Soi ls ,

Colorado State UniversitY

B.S . ,  Fores t ry ,
Iowa State Univers i ty

M.S . ,  So i l s ,
Ar izona State Univers i tY

M.S. ,  Econornics
University of Utah
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EIS Re ibi l i t Education

Floyd Johnson

Keith G. Kirk

Sharon P. Kliwinski

Larry Larsen

Bruce Levek

Office of Surface Mining

Air  qual i ty,
visual intrusions

Blasting, vibration,
noise

Land use

Revegetation,
rangeland sciences

Editorial/
comments coordinator

Wi ld l i f  e

Vis ib i l i ty ,
a l ternat ives

Coal resources

Hydrology

M ining pro ject ions

M.S.  Meteoro logy,
Utah State Univers i ty

M.S. ,  Geology,
West  Vi rg in ia Univers i ty

B.S. ,  Envi  ronmenta l
Science,

Rutgers Univers i ty

8.S., Rangeland and
Forest Management,

Ph.D. ,  Range Ecology,
Colorado State Univers i ty

B.A. ,  Psychologyl
Anthropology

Syracuse Univers i ty

M.S. ,  Wi ld l i fe  Bio logy
Ohio State Univers i ty

M.S. ,  Resource Management
and Policy

University of Michigan

Ph.D. ,  Geology
University of Colorado
J .  D . ,
University of California,

Berkeley

8.S. ,  8 .A. ,  Pharmdcyr
Geology

University of Minnesota

Ph.D., Hydrology
University of Arizona

E.M. ,  M.S. ,  Min ing
Engineering

Colorado School of Mines
Ph.D.,  Environmental

Sciences and Engineering
Virginia Polytechnic Institute

and State University

Shir ley Lindsay

Frank Mancino

Joe T. OrConnor

Anna May Orel lana Editorial

Roger Peebles

James M. Riddle,  P. E.
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EIS Responsibil i t Educat ion

Thomas R. Schultz

Mel Shil l ing

David Joseph

Charles Bottom

Hydro Data

Hank Goode

Ronald L. Lit t le

N US Corporation

Jack Schmidt

Office of Surface Mining

Hydrogeology

Chairman,
steering committee

EPA (Region VIII)

Air  qual i ty

Contractors

Vegetation

Hydrology

Hydrology,
sociology

Sociology

Economic infra-
structure, soils,
visual intrusions

Hydrology,
sociology

Ph.D.,  Hydrology,
University of Arizona

B.S.,  Animal Science
University of Arizona

8.S.,  Physics
University of Colorado
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COMMENTS AND RESPONSES

INTRODUCTION

This volume contains copies of the letters received in response to publication
of the draft document. The letters are organized alphabetically and by category
under Federal, State, and local government agencies; organizations, petit ioners,
and intervenors; and individuals. Also included are excerpts from oral testimony
given at Kanab, Utahr oh September 29 and October 10, 1980, and at Panguitch,
Utah' on September 30, 1980. Where the letters or oral testimony raise questions
or issues, the question is identified by number and the response to it is included on
the same page.

Both oral and written comments have been considered in preparation of this
final statement. All comments are available to the Secretary oi the Interior, who
is charged with making a decision on the unsuitabil i ty petit ion.

Commentors who expressed opinions or concerns about the need for the
Allen-Warner Valley energy system and alternative energy sources are referred to
the BLM's Allen-Warner Valley Energy System final environmental impact state-
ment, which was made available November 17, 1980. It is beyond the s-ope of this
document to address these issues fully; however, it does provide a broad overview
of the relation of the Alton coalfield to the Allen-Warner Valley system, and a
cursory analysis of alternative energy sources.

Comments that raised legal arguments concerning the procedures used in the
development of the document and in the petition proceis generally, legal rights of
various parties, and challenges to section 522 of SMCRA were not rispon?ed to
since they do not deal with the substance of the document.

Comments received after the close of the public comment period were
reviewed and any substantive issues raised were responded to in the document
where time permitted.
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VRITTEN COMMENTS



6

go11

Eoa,bl&,totlE
.

ot)d

q,

rle
 

o
A

e
l

r
.

-
t

o
c

 
c

o
B

(
!

 
(

d

o
p

 
!

U
U

O
 

$
o

 
c

z
q,| 

c, 
F

t
t

r
E

x
 

o
o

 
E

!
 

!
f

q
o

 
!

O
.

+
{

r
-

{
o

e
(! 

0
)@

 
o

G
 

T
D

O
\ 

F
o

 
o

r
 

d
F

.C
 

lr
u

F
 

^
 

r
J

(
!

r
|

Z
F

l
l

t
.

o
o

(
/

)
k

 
€

F
i

H
O

 
a

X
 

9rl 
..o 

F
{

F
l

O
o

Q
E

U
 

O
l.

J
 

lr
c

,
(

!
0

 
0

U
t

r
q

J
 

E

>
|r{ 

O
 

U
.

o
p

,
c

 
v

,
(

!
A

O
F

I
F

{

! 
qt 

q, 
-'l

!
>

r
J

 
d

r{E
l 

!
F

>
\

o
p

 
c

!
 

o

O
r

t
 

t
u

o
 

o
O

a
-l 

F
' 

t
u

!
 

!

O
O

r
U

 
t

r
E

N
E

,
C

 
r

o
(

n
{

J
 

O
o

s
!

 
>

i

q
r

i
F

l
E

t
r

E
 

C
,

I
l

l
{

o
 

t
|

t
u

t
r

c
r.c

 
d

 
>

.c
)

l
r

u
l

r
 

l
.

!
.

.
(

!
1

!
k

(
!

^
F

l
 

o
 

c
€

 
h

: 
'o

(/) 
>

, 
o

 
F

{
d

o
r

{
l

r
0

o
r 

o
 

O
F

i 
. 

C
J

 a
l 

H
o

S
d

'l
l

 
t

-
t

|
 

c
,

tr
 

F
{

+
J

P
 

! 
(

!F
{

 
O

d
 

O
 

l1
(

! 
k

 
tr

O
 

tr 
O

 
O

s
 

O
 

(d
 

F
i

O
 

l'lu
>

(
,

.
)

 
B

C
I

 
t

/
)

t_

H
r:

?
a

F
 

L
-'

Jo<
 

!
Y

L
 

(
r

$
o

 
9

l q
r@

F
 Y

|.
7

z
l 

^
s

ld
 

$
;

 
',

4
!

f 
||l ;r- 

-
ilE

 
F

 
o

o
o

 P
X

€
 

.:
(, 

C
f)b

o
 

d
g

O
t

|
F

E
(

6
q

h
 

.s
 

R
ld

 
O

q
{ 

c
O

F
 

O
o

h

i
 

o
(

n
 

u
 

o

trq
i 

o
 

d
O

O
o

t
r

t
l

t
 

l
.

r
J

O
O

 
A

J
 O

(/J
F

I
p

q
o

F
 

O
r

{
 

O
.C

C
)

d
q

H
r

J
5

H
 

r
)

 
'

(
!0

 
o

F
l 

lr
A

J
C

)
H

 
O

O
 

>
.

a
 

o
e

{
 

d
t

r
v

)
!

O
O

L
jE

P
F

q
F

T
A

 
-

l

8
3

,r>

uoq,)

bD

a=6qJ
tr

qJ
o

l
r

$
o

k
o

qJ 
r-.1

>
rn

\Ht:.$
E

t
\\,i.1
'.\o\



I(tt
UaoU

.

5
E

>
E..2

o
..

.2
6

o
o

-
o

? 
'-,:,

thc
i

!
,;z
c

o

b
o

0
Q

)

(065
l

-o
l

ooq)

U0)x-o!aoI(ttuI

o
 

k
9

3
 

H
3

le
E

g
 

b
o

..:
.

Y
O

-r 
g 

.1)
!

 
o

o
F

 
T

'
s

 
!E

J
 

C
r

O

: 
E

E
s

v
z

P
O

J

=
 

F
x

L
 

*
O

I 
#

:
:

 
U

P

q
 

.=
E

E
 

e
.;

V
L

9
. 

.E
A

F
 

A
5

;
F

L

E
 

>
.=

c
6

(
\

'

F
, 

U
E

&
n

 
r-.:

fi 
.E

*1
i 

!*I
9

.: 
g

tg

y
E

 
e

 E
 t

F
d

 
trft

G
I

F
it

c)

!
.

'l
t

r
c

 
o

, 
lrH

 
! 

o
o

 
o

 
. 

A
 

(!H
 

d
 

-c
.

.c
 

I 
Q

'd
 

tr 
o

, 
o

l 
k

 
P

 
q

+
r

O
i

i
P

O
r

-
|

|
o

k
O

O
}

l
0

.
J

.
r

l
'.

{
 

P
O

o
(

!
 

E
A

x
r

r
 

o
.

>
p

p
 

o
o

 
(

i
c

 
8

(
!

(
,

'l 
O

 
O

 
O

t 
tr 

:( 
O

 
P

F
-{ 

{ 
O

 
O

o
.

,
c

f
 

o
J

o
o

.
o

J
 

p
l

r
o

u
o

 
.

!
q

)
.

o
p

 
t

 
e

 
o

d
 

E
 

E
P

r
l

(
!

P
 

P
P

o
 

C
f

r
r

 
q

j
e

 
o

-
o

'7
n

1
,

 
P

 
O

-
C

 
O

 
'.

1
 

a
A

 
' 

c
r

 3
 

!
#

c
r

0
,

 
'r

l
O

e
-

l
 

-
{

'r
{

'o
'd

€
 

q
'U

€
,

0
 

U
 

tr 
! 

P
 

o
 

(! 
.'l 

C
 

O
 

6
o

tr 
@

Q
-3

 
x

 
(d

 o
q

 
p

 
E

 
tro

 
o

 
(n

 tr 
(d

'/ 
o

 
3

(
!

d
l

q
o

.
a

\
o

l
o

'l
k

E
.

 
F

{
 

6
O

*
lH

 
O

 
o

.
E

 
d

u
r

.
 

l
!

p
O

 
t

P
H

O
.

d
l

J
 

a
O

.
n

t
!

 
.

t
r

O
"

d
 

t
6

H
 

E
O

 
.

t
, 

z
 

$
 

! 
c

) 
rz

 
(d

 
e

 
+

r 
c

, 
o

 
(!

p
z

 
u

 
o

 
>

 
o

 
o

 
a

.J
 0

J
 

o
 

c
 

O
d

 
O

.
d

 
(

!
.

.
l 

q
 

6
!

(
,

.
C

'lJ
 

O
 

r
'r

t
q

-C
 

O
 

'r{q
 

O
 

q
 

O
 

(U
 (d

 P
 

'f 
(i 

P
'd

!
'J

 
X

.
i

C
 

U
 

O
 

O
-

 
!

 
O

'r
k

 
.,1

 llo
 

o
 

o
 

f)
 

q
ll 

o
 

q
J

F
 

"
,

U
.

/
 

O
M

O
r

r
 

.
C

C
t

r
E

C
 

e
.

c
.

i
C

d
o

 
.

i
 

-
 

!
 

o
 

o
\

 
u

 
u

 
o

'd
 

a
,t o

O
 

b
0

 
q

r'rr 
b

0
0

,, O
 

P
 

P
 

rB
'F

l
H

O
 

.
E

 
n

t
r

 
r

+
!

O
,

r
O

t
r

 
X

r
w

!
E

 
e

a
 

r{ 
o

.! 
({ 

F
 

F
 

0
, U

 
O

I 
p

 
o

 
!r 

tr 
o

 
o

 
E

g
. 

(! 
d

 
d

 
u

 
o

J
 t

d
 

c
0

 
c

r'rl 
o

 
o

. 
.{ 

u
 

o
 

o
 

u
.J

6
C

 
i

o
>

g
 

.
r

t
 

O
 

.
'r

 
0

 
.

C
o

i
6

 
.r.{ ri 

o
 

>
E

 
6

0
u

 
. 

.E
!q

 
}-

.
 

e
O

 
O

 
C

(
!

P
t

r
'r

{
f

!
 

!
i

l
{

!-'{ 
(0

 
'q

 
! 

o
 

(6
J

 
.'{ 

tr 
. 

J
 

3
 

[J
g

d
 

i
i

!
!

d
d

 
l

r
o

0
.

o
o

0
z

 
t

r
.

9
'4

&
o

J
o

 
O

 
.

d
q

 
o

c
J

t
r

c
J

"
{

 
'r

{
3

 
P

E
 

O
 

! 
C

 
e

 
tr 

>
'>

.i 
0

, o
 

o
 

1
,

, 
o

 
o

 
5

 
(! 

o
.o

 
u

 
d

 
ts

 
q

, 
o

 
0

J
o

o
d

.
r

a
i

"
{

X
0

J
X

d
o

C
!

 
O

b
D

O
 

O
.

P
k

o
r

r
c

:
t

l
 

O
r

t
]

 
q

,
)

"
C

O
,

 
.

-
l

t
r

d
l

r
 

o
,

C
u

 
F

O
 

r
l

 
Q

r
{

o
'l

q
r

 
O

 
7

l
 

b
O

O
 O

 
O

r
{

 
Q

d
P

 
o

J
 

o
 

tr 
q

 
'o

'.{ 
6

J
, 

o
 

q
q

 
C

,t
O

.
c

 
,

}
{

 
C

,
 

e
<

A
 

.
E

 
p

 
t

r
t

H
-

o

.g
- 

3
E

f.9
 

t=
.9

8
" 

3
1

"
-o

u
r 

.d
 

o
 

.o
 

e
 

o
 

>
 

+
{ 

lr 
1

-{ 
3

,
O

 
t

U
 

t
!

 
n

'd
a

J
P

q
,

 
u

?
q

$
o

 
r! 

.F
{ 

0
..1

-c
 u

 
d

 
>

 
'd

 
@

 
I 

.
o

 
c

l
 ,

q
O

.
F

l
 

J
:

t
s

(
!

o
d

O
 

s
o

&
0

J
p

 
.

d
r

J
.

r
d

 
F

 
!

c
r

o
 

u
o

'i
u

E
o

 
t

s
l

J
d

>
 

r
r

q
p

Y
{

>
 

H
9

>
9

P
O

o
t

(
i

O
(

i
t

d
>

P
!

l
]

-
r

J
q

 
d

 
.

.
+

r
d

o
 

.
,

{
 

q
r

l
r

c

5
t 

.;rts
€

3
 3

1
3

'€
'; 

.;1
E

f 33
B

" 
?

l.E
' 

J
l"fi-5

5
+

 T
l9

r'E
; 

r 
H

l 
o

 
..{ 

o
 

F
{l'! 

(! 
>

l! 
o

 
'.{ 

'r{

!'p
 

F
r

l.d
 

.r
{

 
r

{
lo

 
{

J
, 

k
 

H
Ig

 
t

0
 

.. 
Iu

 
o

 
I 

..'{ 
d

-l 
lu

 
o

 
-C

 
6

0
F

o
b

o
 

o
l

s
E

d
 

q
r

l
p

'd
 

(
i

 
(

u
l

 
o

o
i

,_
ts

.i $
1

*3
9

 
$

1
5

8
!.5

" 
fl_

8
!8

3
t

-
,

3
 

o
.

l
-

c
o

(
i

 
A

.
l

i
d

.
o

6
O

 
.

r
l

p
E

:
:

!
r

{

,E
 b.9 

\---------r.------ 
\-----J

'3
i 

'(F
 

c
\l 

c
+

t
3

!
q

oF
{lropUo

aH

o
(

!

t
u

p
$

t
r

a
o

s
>

'E
b0 

0J 
l'.1

j
i

m
 

d
o

u
o

0,, (/) 
.d

.
o

<
!

 
e

 
!

c
s

 
a

 
q

)
!

!
c

 
o

r
 

!
O

O
6

e
 

E
 

c
,

l
d

 
$

 
l

r
6

0
 

p
 

o
l

t
]

P
F

t
i

0
)

?
{

t
r

>
 

d
 

-
1

i
l

d
r

i
$

)il'l 
q

, 
g

e
6

C
)

O
 

p
 

r
{

o
6

 
,

 
6

0
O

c
^

 
O

 
C

,
N

i
 

6
 

&

o
n

o
>

{

1
\

d
o

lug:lFf9tr(9h
u

r

b
5

 
p

F
H

 o
'

t
Y

 
v

<
1

, 
li

tr
H

 
a

U
G

"YoUF(/)obJLzf,

Ho.t'r{u
d. 

4)

H
'

z
u

)

lD
 

0)lr

bl 
l&

u \,t
\rr\ti



(t(ut!(UC
.}

)lulUo2{uootrEoIP0)Libh
8

q
i

L

r
0

)

;if

J
OE

-
trii

otro

p
9

(
s

 
o

u
l

.
c

 
o

q
j

.
t

r
 

b
0

(
,

)
p

 
.

o
F

>
l

'F
t 

r-l 
tr 

'F
{ 

'F
t 

la 
+

l
O

'F
l 

E
 

o
 

r{ 
O

'r{
'O

 
O

'd
 

|{ 
O

 
O

 
tr

o
rq

{ 
tr 

O
 

($
 

(!
{J

 
d

 
F

 
q

J
 

O
 

o
J

c
-l

o
H

 
tJ

 
O

 
O

. 
2

 
0

 
<

)
J

 
O

B
A

 
O

C
,

rJ 
t{ 

(i 
..1 

,.c 
t{

t
r

.
O

o
 

!
r

J
c

,
o

o
.

d
'd

p
 

(
!

 
u

o
 

d
 

d
 

!.r{ 
>

 
>

.(n
o

j
o

 
-

t
c

,
b

0
.rl 

B
 

- 
tr-{ 

lr
c

u
}

{
 

o
 

o
J

b
0

"
I

O
O

.
C

,
 

h
|

f
O

|
f

o
U

t
r

0
J

l
r

d
l

]
d

o
t

r
 

o
a

o
O

 
t] 

O
 

o
 

$
 

.F
l O

q
E

O
r

-
l

<
B

l
J

 
1

J
E

E
o

o
o

o
 

o
 

!

-C
 

0
, 

d
 

O
.r{ 

lr 
.n

l
u

!
 

E
 

O
.

C
 

r
{

d
k

o
l

r
r

+
{

o
o

{
J

E
O

o
A

J
 

d
(

!
o

1
g

'-'#
 

g
 

.r{ O
 

tr
O

 
H

]
J

 
d

tr 
>

 
o

rH
 

o
 

"
o

H
 

t{
o

(
d

!
3

 
o

J
o

u
F

{-C
 

d
 

F
 

tt
u

 
E

 
..rl 

t1
 O

F
I

d
H

 
.d

 
0

.l tr 
(d

p
 

o
 

o
'o

 
o

 
o

 
c

t
r

E
p

u
t

r
 

c
.

f
{

.
r

{
c

, 
u

 
c

 
(! 

d
 

o
q

o
r

l
E

 
O

 
O

O
.C

.-l 
t,) O

 
O

 
5

 
0

.J
}a

 
3

 
5

 
o

 
tr 

>
 

o
.C

a
 

o
!

o
 

c
u

o
u

t
r

3
 

A
€

 
.

 
.

c
N

>
O

o
 

,
r

P
 

'u
O

E
 

H
O

' 
H

 
P

^
o

 
U

 
O

 
O

 
t

r
.

' 
q

O
\

 
H

.
C

 
O

 
r

J
.

q
a

l
tr 

O
c

! 
O

 
O

 
lr 

! 
d

 
P

c
) 

'F
l'F

l 
q

r 
,.c

 
€

o
0

 
>

,
t

r
p

.
C

O
O

 
u

.
C

q
J

!
 

A
0

r
O

3
,

C
.

+
 

+
r

1
r

O
J

 
0

,6
 

O
 

u
 

0
)'F

{ d
-o

 
o

 
E

 
lrF

l 
O

 
>

 
3

 
t{

d
 

0
J

 ! 
d

 
X

tr 
t{ 

O
q

')
 

(
i

{
J

O
'r

'l
.

o
O

 
O

b
0

O
'€

 
A

O
t

r
 

3
 

o
C

l
r

o
 

s
J

 o
 

o
"

o
 

.o
F

l 
o

€
 

.
r

l
C

D
O

u
q

J
O

 
O

a
t

O

. 
'6

 
C

 
O

 
E

 
o

 
! 

.l 
O

'r'{
tr 

O
 

O
-d

 
la

 
O

 
,-{ 

e
=

 
O

 
+

J
o

,
O

.
F

 
.

r
.

{
o

o
o

.
o

 
c

 
!

 
B

 
o

'o
t

r
 

-
l

d
P

+
J

O
O

 
s

(
d

 
O

t
r

d
 

u
E

 
=

t
r

t
r

o
 

c
 

c
d

-d
q

r 
d

 
o

 
o

 
o

 
ru

o
 

F
I

M
+

J
O

.
-

l
o

 
>

c
J

O

o0

.rl

E
rJ

o
c

,
l-r O

 
O

N
O

 
d

 
l

r
o

o0 qi 
! 

c.l

0
j

5
t

{
 

@

g
 

B
+

J
o

o
q

 
o

6
(

J
€

 
o

F
i

-
l

o
.

F
Q

q
j

o
l

t
r

O
J

a
 

C
J

r-1
.'{ 

O
O

 
>

J
q

r 
o

c
.l 

tr
c

0
tH

 
lrO

 
C

)
I

A
O

€
r

r
A

 
1

L
)

-lr)r.lti

O
\

U

toF<
h

:
;

<
@

:
U

9
<

o
*

t
o

,
"

o
r

I
 

+
(

r
r

F
 i

r
i

n
O

m
o

t
r

tI

zaFFoz=t

r.r I

O
il

;i*o
t

-
z

o
{

U
F

U
(

u
c

I!tlF
.JlIt(,LozU
J

FE(Iuoot!-{t)o!ltztr

a)lr

r-lQ



o(!

!ftto7otu(.)
tu(,(!EEo(JLo(,;bh

8
l

;
L

r
o

;
f

i
a

o

O
L

F
o

-

o
g

 
3

5
 

i
!

 
d

o
 

o
o

 
c

J
 

o
o

5
"O

 
(d

 
! 

ti 
O

 
h

O
 

b
o

,C
'F

J
 

I
t

O
o

,
€

l
t

i
l

U
o

'r
l

F
$

O
C

u
!

(
!

O
t

{
d

O
i

O
 

S
F

t
r

o
q

r
-

l
p

 
'q

r
r

J
e

e
.

s
'r

{
 

!
b

0
 

r
r

k
C

)
b

j a
 

(
d

€
 

d
 

b
o

(
! 

u
: 

tr
 

ti 
o

 
tr

 
o

'o
 

o
 

c
 

o
 

o
lE

u
i

t
d

 
'.

J
 

t
u

o
o

 
o

 
o

r
o

r
 

^
o

.
r

r
C

>
'r

l
 

a
:

d
u

!
g

ig
E

 
S

B
E

g
I"S

 
-t'B

R
B

E
'q

g
 

I 
"':

o
.

Q
 

@
 a

 
r

J
!

'r
{

r
J

 
O

 
d

 
o

 
d

'd
"

o
<

F
 

E
 

O
 

O
 

5
 

P
 

:
 

t
r

(n
 

o
-o

 
i( 

! 
rd

 
O

 
B

 
O

 
b

0
F

1
 

r! 
u

 
O

 
>

F
lF

-{ 
-C

 
O

 
6

J
o

 
.

{
$

d
o

r
-

 
!

 
c

 
a

,
 

'd
F

{
o

'i
o

o
 

r
l

r
J

 
o

0
-

 
u

t
r

o
 

$
O

!
l

!
O

u
 

.
.

.
{

O
-

d
o

6
F

l
 

u
>

 
.

':
1

 
P

0
l

C
>

o
6

+
r

 
r

i
c

6
o

 
o

 
€

P
 

F
.

{
d

r
o

o
o

u
 

o
o

s
r

(
!

i{ 
O

 
O

 
q

J
 o

 
tr 

0
i 

0
J

 
O

F
{ 

.o
F

i 
O

rt 
d

 
o

 
I 

O
 

l.l
l

r
F

t
r

d
 

O
O

o
 

O
o

.
C

 
o

r
C

r
l

r
(

i
6

 
(

d
'-

 
'g

 
b

l
.

c
t

o
O

H
 

.
F

l
(

d
o

o
 

+
J

!
 

(
J

t
0

r
B

.
J

o
'.

i
.

o
o

l
J

 
p

 
u

i
(

J
f

i
|

]
 

t
r

.
.

C
.

C
 

O
€

;
E

 
+

:
t

r
!

o
!

 
$

u
 

c
0

t
{

u
 

6
J

 
o

.
u

o
J

o
'u

 
!

 
d

 
o

o
J

 
c

 
't

r
c

o
'c

p
c

r
o

u
 

,
q

d
 

a
E

C
 

A
O

 
6

O
F

!
"

C
>

,
f

0
 

+
r

(
S

u
J

J
t

r
.

c
 

O
 

o
j

H
 

^
o

i
j

d
 

!
0

.
o

o
 

(
d

o
r

l
o

 
r

{
 

q
.

)
6

J
r

J
t

r
i

 
O

r
r

S
o

'-
r

O
 

o
B

o
d

€
o

E
H

i
E

 
o

A
H

F
r

F
 

.
r

t
!

 
!

d
O

0
0

O
O

 
-

 
,

q
 

O
+

J
.

F
I

q
.

,
 

$
o

 
p

 
o

o
 

o
 

o
 

o
 

p
 

rr 
c

) 
p

 
o

 
0

) tr-t 
o

 
>

'o
tN

 
p

 
g

r€
-r 

a
l

c
4

u
o

O
 

.
c

o
t

r
.

r
{

o
.

p
a

 
P

}
f

o
o

d
$

o
 

o
 

o
o

'{
-

t
r

(
!

 
t

.
J

.
t

€
o

 
o

 
q

.
F

t
u

>
v

t
{

r
-

r
o

0
J

t
r

 
b

o
o

E
u

. 
0

J
 

B
 

O
J

 
E

 
O

 
O

 
tr 

'-{ 
O

 
o

 
lr 

O
 

ti.o
 

b
0

 0
0

.i
tr 

>
 

.d
 

(a
.J

€
 

O
 

lJ
 

t 
O

 
tr 

O
 

tr 
O

 
a

 
) 

o
 

H
o

.
r

r
q

J
+

J
 

h
0

 
o

u
o

o
 

N
c

J
o

l
o

e
6

)
(

!
'u

o
.

 
o

$
r

 
o

!:l 
tr 

-p
 

o
 

o
 

c
o

 
lr 

x
|J

..| 
.c

 
J

 
o

€
 

o
 

q
J

 0
)

o
 

d
 

! 
.;() 

ld
 

rr 
d

"d
 

lr 
-l 

o
 

d
 

u
 

q
J

 s
 

o
 

p
'O

 
a

J
 

X
q

 
tr 

tr
r

J
r

l
 

(
i

 
l

J
l

J
O

A
 

+
J

.
r

l
 

d
.

F
l

(
H

d
O

 
!

!
9

 
t

 
t

r
 

(
$

0
J

 .
,

c
 

0
.

.
1

.
-

r
 

t
r

.
d

+
t

 
c

,
 I

 
o

o
p

o
q

-
 

3
B

u
i

 
!

.
c

 
0

)
o

 
r

r
r

J
!

 
(

)
 o

€
 

o
 

o
 

3
t

r
 

o
0

o
 

I
 

c
,

q
 

o
 

(
!

 o
 

?
 

6
0

(
)

 s
o

 
F

{
 

(
J

 
c

.
c

 
0

J
 

(
!

 
!

p
0

J
!

 
o

u
-

c
!

 
(

)
'-

{
l

]
c

)
t

r
 

-
O

u
 

O
u

"
't

u
O

.
-

't
 

O
.

O
q

j
-

r
o

 
X

'r
{

'i
{

J
!

 
S

q
€

O
o

\
.

r
{

t
r

 
t

r
O

 
u

r
-

l
C

J
 

,
C

a
.

r
O

C
u

-
C

 
t

r
 

.
' 

.
a

E
p

"
N

'r
i

 
i

U
 

a
r

i
 

o
q

 
d

.
r

{
,

!
 

t
r

{
J

r
l

 
o

 
!

 
o

.
F

{
 !

p
p

 
o

 
!

 
o

u
 

q
i

r
 

n
 

o
.

5
o

d
.

c
!

 
6

 
t

r
o

a
o

'-
.

{
 

!
!

t
u

 
a

o
 

t
r

q
J

 ii 
-l 

lr 
q

, 
tr 

J
 

tl 
O

.d
 

a
E

 
.o

 
u

 
o

t
l

q
i

(
d

O
 

.
C

F
I

O
N

O
0

O
E

 
E

O
'n

 
|

'O
.

o
E

U
 

O
 

' 
O

C
j

-
o

o
o

.
.

 
p

d
<

@
d

.
C

o
 

o
 

d
t

!
d

.
r

{
 

.
:

o
 

o
q

r
!

F
t

r
E

a
i

i
 

c
 

-
-

l
.

r
{

u
t

{
 

d
o

l
H

 
o

 
p

d
o

r
-

r
 

6
0

.
0

r
d

;
q

,
 

.
;

 
'r

o
 

d
 

'r
 

t
{

F
o

o
 

c
}

o
b

o
o

J
d

t
r

 
t

r
 

u
+

r
t

r
 

O
.

.
1

.
o

;
i

,
N

 
b

0
.

.
{

 
(

!
t

r
t

r
 

(
0

+
r

.
r

l
d

 
'.

r
q

t
0

5
q

i
p

.
o

!
 

r
J

o
b

0
!

i
o

t
r

 
(

n
g

-
{

 
.

r
{

o
a

J
 

(
!

t
r

o
 

'c
€

-
q

q
l

r
O

l
J

i
{

 
F

{
(

!
A

d
|

r
 

O
 

k
E

c
d

€
 

,
C

O
U

O
 

o
h

o
o

g
.-tu

 
3

E
.g

*€
3

t 
3

.:B
flE

."b
€

t.: 
U

'E
g

:
o

.
 

O
 

o
o

t
r

-
u

o
 

o
E

t
r

S
^

t
r

E
t

r
E

 
9

 
q

J
!

{
J

"
d

C
,

'O
 

q
r

+
r

 
O

l
-

r
 

!
 

E
 

O
,

O
O

O
 

'r
l

 
l

.
l

o
t

s
t

r
t

r
d

,
t

.
'{

 
b

o
d

A
 

O
q

J
C

J
 

O
{

J
l

r
O

.
C

O
0

 
X

E
 

A
O

 
(

!
o

J
p

p
o

 
d

H
o

o
'N

.
c

 
+

r
(

d
 

(
J

0
:

d
t

r
.

o
o

o
 

u
E

D
 

d
 

o
. 

o
J

 a
J

 
!'o

 
+

l.c
 

b
o

o
 

'F
l o

 
rn

u
 

>
F

-l 
o

 
d

 
' 

a
J

E
 

d
6

 
-

c
u

u
€

 
t

r
 

o
!

t
r

 
o

i
o

'F
l

F
l

d
d

F
l

 
.

c
t

{
b

o
p

6
.

.
J

-
 

t
r

d
o

d
o

o
d

 
.

!
 

.
r

l
b

o
B

o
s

'+
d

'{
o

 
{

t
{

d
'r

{
O

.
o

 
b

+
r

 
o

t
r

u
 

.
 

o
B

d
 

o
)

(
o

!
n

 
o

!
 

o
o

o
d

m
o

 
>

(
d

'r
l

o
0

 
q

q
)

 
O

q
,

l
O

'-
{

.
C

o
E

3
O

 
p

 
H

u
l

r
o

o
d

{
J

5
 

.
-

 
!

.
J

u
q

5
 

,
c

u
;

a
.

u
o

|
{

 
u

.
c

C
 

o
 

}
o

d
d

O
-

 
-

.
l

O
J

p
t

r
o

C
O

.
r

{
 

!
r

d
-

l
E

.
i

k
O

r
-

{
 

O
O

 
@

 
'i

.
I

v
J

'o
 

;
t

 
t

r
.

i
 

o
l

 o
l

 c
u

 
o

 
o

 
5

"
c

o
{

q
 

d
 

c
 

J
 

o
 

.
i

-
C

 
o

.
t

r
'.

 
3

 
A

C
 

d
U

O
 

'U
3

5
U

 
t

r
'F

l
H

F
t

F
 

C
O

O
O

 
@

+
r

'd
u

F
i 

O
!

 
(

d
 

(
d

O
>

 
t

r
q

J
 

"
i€

 
v

)
 

o
)

'F
l"

{
'H

 
0

J
 

F
l

5
 

.
r

d
.

d
 

q
{

l
 

a
J

t
f

,
o

q
J

 
q

{
 

t
r

C
 

o
.

q
 

u
r

r
t

r
"

o
 

t
r

q
t

l
c

d
 

.
{

 
O

 
-

 
O

N
l

r
t

r
d

B
-

l
r

H
 

"
'F

{
O

 
O

u
0

J
t

r
!

E
O

 
O

O
"

q
O

 
'

A
 

O
t

r
l

r
o

.
 

\
A

t
3

 
o

C
J

 
!

 
.

r
l

.
u

 
€

9
F

 
!

 
o

0
 

a
'+

r
o

 
(

s
+

J
d

 
+

J
-

l
o

u
 

.
,

i
 

c
>

o
6

0
(

!
q

.
i

>
k

o
o

 
c

d
o

d
a

r
l

r
 

.
-

{
0

J
t

r
1

 
@

 
,

4
 

o
O

|
J

q
i

 
O

l
.

r
0

i
t

r
r

r
O

>
 

O
-

l
C

 
o

.
O

'r
{

p
t

r
c

 
0

i
4

J
o

.
r

{
a

 
k

o
 

.
!

l
J

C
l

r
 

o
t

r
.

C
o

t
r

 
O

o
j

r
i

i
.

-
l

C
 

t
r

(
u

l
-

r
$

I 
E

g
g

&
i 

E
f 3

5
'd

't3
g

 
,g

3
3

E
3

R
!.f.5

8
3

 
8

itr8
.t

o0

'A.F
l

E
+

J
o

c
)

lr 
o

 
O

IN
o

 
d

 
!

o
b

O
.H

 
IJ

 
N

h
 

l{ 
(/)O

o
r

l
r

 
c

o

t
r

 
B

U
O

A
J

IN
 O

T
r

tC
J

!
 

o
H

F
l

o
^

F
q

o
o

l
l

r
o 

.,ri 
o

r
a

.r
r

 
o

o
 

>
5

q
i 

O
N

 
E

:
,

 
(

!
(

g
 

H
O

 
O

L_ 
P

r 
o 

F
a .1la

o\F
I

Nr-1tro

o\ 
lJ

O
r

O .@



l
J

$
.

 
o

c
 

o
 

o
 

c
J

,
o

 
E

)
 

!
 

q
{

 
^

u
u

 
F

t
 

r
-

t
O

H
U

O
 

o
r

d
o

o
r

-
1

o
d

€
J

'r
{

 
A

 
l

r
d

 
o

 
g

 
q

J
 

O
 

,l 
'rlr-{.C

,i 
O

 
E

 
o

 
I 

a
N

 
O

 
,

C
d

.
C

 
.

d
O

l
J

r
-

{
O

O
.

s
u

O
 

F
i

U
 

.
c

 
E

 
d

c
F

 
0

J
o

..'-l'O
 

b
0

 
iJ

 
O

.d
 

r 
O

 
O

 
t{ 

O
q

 
U

 
O

 
O

 
X

 
O

 
O

 
H

r
r

r
J

d
J

d
 

d
H

C
l

 
3

r
{

o
o

O
 

O
O

O
'r

{
,

o
t

 
O

"
{

.
c

o
 

O
.

u
H

O
C

O
o

F
l

d
 

r
t

 
c

J
O

J
F

l
u

d
r

J
 

o
F

l
 

&
U

t
h

 
u

o
'F

l
 

l
r

d
o

'0
.) 

lr 
d

 
o

 
d

 
0

0
(n

 
6

 
tr 

B
 

O
 

B
 

lr 
t{ 

(! 
r! 

o
r,c

.c
-

C
E

t
r

s
E

 
\

t
.

F
{

(
i

 
E

C
J

 
[

t
 

(
H

q
i

A
 

.
C

O
 

O
!

X
r

{
 

+
J

+
r

!
u

 
O

 
+

J
 o

 
c

J
 

,u
 

O
.O

.O
 

o
 

E
t 

lr 
O

F
 

>
rO

 
o

 
tr 

tr{F
{F

{ 
O

 
tr 

(!
r

l
O

A
 

O
 

>
\

O
O

 
'r

{
 

l
l

o
q

J
 

l
J

o
 

A
O

O
 

r
{

}
{

l
'r

B
.c

 
a

b
0

q
, 

tr 
F

{ 
(u

 r{ 
.-c

 
0

J
 d

 
>

,c
 

o
r{ 

o
E

 
c

, 
.rl 

tr 
a

 
o

 
o

5
C

-
C

O
 

O
l

i
 

o
t

I
J

O
O

H
B

 
C

r
r

-
{

O
t

r
t

r
€

 
'O

q
J

o
 

'r
{

'U
r

i
t

r
{

J
 

.
F

t
+

J
t

 
+

r
H

+
r

+
 

o
t

{
q

J
-

 
.

c
.

H
.

r
{

r
{

(
!

 
o

o
E

 
E

.
.

{
S

(
!

o
o

 
r

l
 

!
i

o
o

 
t

r
'i

u
o

t
 

o
F

.
d

t
r

 
r

l
 

5
l

r
 

t
H

 
0

2
o

O
,i.q

 
b

o
rJ

tH
 

E
 

O
 

tr 
O

 
O

 
rJ

 
p

 
C

 
tr 

+
r 

O
 

--l 
O

 
o

.(0
 

O
 

iJ
 

tr.r,
d

u
!

 
<

!
C

 
+

l
d

 
d

 
,

C
O

d
 

'H
F

l
 

!
o

''{
 

i
7

 
u

 
O

O
'F

l
6

 
q

.
c

.
;

i
 

x
.

J
€

.
i

'o
o

o
 

.
.

r
l

r
o

.
o

l
 

u
o

d
d

 
c

r
u

>
o

 
o

 
d

'N
 

rr 
O

 
..{r-l 

O
 

o
r-{ 

c
ro

 
\f 

O
 

O
 

lr 
A

o
"o

 
O

 
tr 

O
I 

o
 

o
 

>
\ 

tr 
o

'c
l 

o
 

a
o

 
J

.o
 

q
, 

o
tH

 
o

 
o

 
c

, 
E

 
o

 
.r{ 

tf 
o

 
t{

u
i

!
 

d
C

d
 

e
.

r
{

 
O

t
r

E
 

O
 

'!
q

 
t

H
!

 
j

u
o

o
u

 
O

F
O

o
F

{
l

J
r

o
d

 
a

 
o

c
-

l
u

 
r

J
r

!
 

o
o

o
!

 
q

J
 

o
o

t
r

$
 

o
E

+
r

-
t

|
{

.
'.

{
 

r
!

.
}

.
n

{
J

r
d

o
.

d
;

 
u

4
 

.
.

c
 

o
a

3
.

F
l

o
 

o
n

 
!

O
 

+
J

 
>

 
-

C
O

O
O

 
O

 
O

l
l

O
+

J
 

l
i

 
l

r
t

l
 

O
 

'!
o

 
0

J
 3

 
+

J
 d

 
>

 
u

 
C

 
O

 
C

 
O

 
tr 

u
 

3
 

C
, 

o
+

{ 
(i 

t! 
0

J
 

A
o

 
I'o

 
u

 
o

'd
-

c
.

o
o

o
i

!
 

d
o

t
{

o
€

{
J

 
o

l
f

 
o

o
.

o
.

c
o

!
)

 
u

o
t

r
 

o
€

u
 

o
o

'F
l-C

 
-d

 
E

 
O

"{ 
O

o
(H

.d
 

F
l 

lJ
 

O
 

d
 

O
 

q
rF

l 
X

p
 

0
)

€
.

J
 

O
 

€
 

+
J

i
j

.
d

{
J

O
S

O
T

J
O

 
O

O
 

d
,

C
 

l
'.

O
L

r
 

t
r

F
l

c
!

o
(

!
r

J
C

'U
 

d
B

d
.

-
r

O
 

d
 

o
o

c
q

r
F

.
u

 
(

o
r

-
{

s
o

 
c

s
o

o
0

(! 
B

 
O

'F
t'-{ 

c
 

o
 

u
.-{ 

b
o

.J
 

c
, 

B
 

,c
,c

 
c

J
(, 

F
 

F
 

U
t 

'r{
.

.
c

 
t

r
 

J
 

O
t

r
A

C
.

r
{

 
o

'd
 

P
(

J
o

t
r

 
O

 
O

(
!

.
 

o
q

J
o

.
n

 
C

 
O

O
 

'.
l

u
'r

{
q

)
H

(
!

o
 

-
{

 
t

r
'r

{
q

j
 

o
 

'O
 

u
o

 
o

r
o

c
)

o
0

o
.r

r
'O

 
6

 
B

 
o

 
lr

 
o

 
c

r
E

..l 
O

'.{
 

€
 

. 
S

 
6

0
c

|)
 a

, 
O

 
O

!
d

u
o

-
 

)
 

o
u

o
r

-
.

{
c

r
q

{
o

o
 

u
 

o
a

{
d

6
 

F
d

0
J

>
 

o
,

c
'r

t
t

t
(

s
5

O
d

 
F

t
O

o
l

r
F

{
(

'O
F

{
o

 
\

o
9

>
0

i
O

' 
r

t
'o

"
t

 
t

r
l

r
>

'6
 

a
-o

 
O

'-irl 
U

 
C

 
A

d
 

J
 

E
 

O
 

O
F

I 
0

i 
O

 
tilF

l 
o

 
>

|C
, 

h
0

 
r-{

a
J

 
i

 
o

 
c

.
F

l
a

j
 

E
 

c
,

B
o

 
l

i
 

&
 

d
o

(
!

 
k

€
p

 
.

 
c

r
c

u
O

o
J

o
0

-
 

o
(

o
 

o
u

J
.

c
X

i
r

i
!

.
c

 
u

 
c

r
u

t
s

!
 

o
q

,
 

r
r

 
<

x
d

 
t

 
o

o
O

l
{

t
r

O
t

r
,

o
 

O
 

!
E

 
O

u
c

0
 

H
d

 
O

O
l

r
l

r
 

)
u

 
r

{
q

)
 

O
 

O
o

o
.

.
l

B
O

 
!

 
O

C
 

o
O

 
O

,
C

 
O

'd
O

(
!

 
(

J
i

 
C

>
 

o
o

!
:

t
r

(
d

C
 

-
C

F
l

 
o

O
0

J
C

E
 

|
d

O
H

 
l

f
r

J
.

o
o

.
C

 
O

.
-

{
'r

1
 

r
l

c
r

t
{

(
!

A
 

l
.

r
{

O
t

r
-

l
 

-
 

!
.

o
'F

{
O

'O
O

F
I

O
 

O
 

u
p

€
 

'.
o

r
J

(
d

0
J

 
t

r
+

'{
O

u
6

d
o

 
(

d
 

>
o

 
o

F
l

t
i

 
F

 
>

o
u

Q
 

0
1

 a
,

 
!

(
n

9
9

!
l

 
9

!
o

a
 

I
o

,
 

+
J

 
E

 
t

r
l

r
o

'o
 

'O
.

F
4

F
{

}
 

l
r

u
(

!
t

r
t

r
C

l
J

 
A

 
a

J
H

9
J

 
E

I
J

 
I

.
c

o
o

J
o

J
.

o
 

k
a

J
n

d
l

,
c

-
!

d
:

;
-

 
!

o
O

 
o

.
F

l
u

 
!

i
o

L
r

 
E

i
r

o
r

 
\

u
-

C
t

r
U

O
 

i
 

B
b

o
o

A
O

o
 

J
O

>
\

0
0

 
(

!
5

 
+

J
t

r
t

{
O

 
O

o
l

r
u

 
\

u
 

t
r

>
u

 
c

J
t

r
o

o
J

l
E

o
o

 
(

)
@

 
r

l
u

b
0

t
{

 
$

o
o

 
c

 
o

 
q

J
G

q
{

 
.

r
O

b
i

d
 

-
6

i
t

-
E

5
-

.
i

-
;

 
6

0
o

 
F

{
(

!
!

 
s

E
d

u
b

 
E

t
d

 
J

o
u

r
t

'r
s

,
c

 
.

o
r

d
o

.
c

+
J

 
(

D
l

r
 

.
,

t
n

q
J

t
 

o
 

r
r

o
d

J
.

r
l

 
9

J
o

 
o

 
l

j
(

!
d

 
(

!
+

J
 

l
r

.
O

 
+

J
(

!
O

'd
u

 
l

.
O

 
H

r
r

r
-

l
C

 
!

.
r

i
,

O
p

 
>

t
r

€
t

r
 

t
 

_
t^

-C
 

E
 

o
.J

 
O

 
E

H
F

I.C
 

>
ts

 
o

 
A

 
O

 
o

 
O

'i{ 
O

 
o

 
d

 
d

 
o

 
rn

 tr 
o

 
N

 
I

=
"'f,3

.5
 

.$
flr<

'"3
 

c
 

.E
"f 

"3
3

 
E

H
S

€
i 

€
3

'g
 

:i 
S

rJ
 

r! 
!{ 

3
 

L
n

.d
 

H
 

u
 

tr 
. 

o
 

@
 

(irn
 

f{ 
!{ 

.i 
(d

 
o

 
+

 
q

}a
1

Y
r 

\ 
rrl

lJ
 

t
r

 
q

r
 (

!
.

0
 

6
 

c
o

-
 

o
i 

.
 

o
.

d
n

J
 

o
€

 
o

o
 

-
s

i'g
-

r
 

o
J

 
o

 
o

€
.

.
{

,
;

 
q

 
!

 
q

.
 

I
 

,
,

 
V

C
O

p
'o

 
q

J
F

l
 

F
l

.
-

l
q

,
C

o
.

d
r

-
]

o
l

q
,

 
F

l
+

J
 

C
'd

'C
t

r
 

A
'r

r
 

!
o

 
E

 
5

q
l

 
I

 
r

(
 

1
4

r
d

E
d

'F
{

q
J

O
.

O
 

'r
l

0
J

}
b

O
u

5
'r

l
!

O
 

t
r

q
r

0
B

p
O

 
-

C
b

0
O

O
 

o
!

O
O

 
q

a
J

-C
 

O
-C

 
O

"-o
 

O
 

O
 

tr 
tr 

c
 

O
'-t 

C
J

 (d
 

0
) 

q
) 

0
 

L
, 

tr 
o

.s
 

t 
o

 
| 

- 
u

s
s

!
u

u
(

d
 

b
o

o
 

a
J

'J
o

l
A

.
o

r
{

 
0

0
E

 
^

o
p

-
l

 
q

J
 ^

'-
l

 
o

.
 

u
o

 
u

 
\

\
}

 
o

@
d

 
J

 
r

r
o

 
6

 
C

)
t

r
!

E
 

o
.

 
a

 
(

d
!

!
C

+
J

(
J

.
F

r
 

-
C

'$
!

>
 

$
 

O
t

r
 

.
!

\
\

 
n

r
l

F
t 

{J
 

(.J
 O

 
E

 
u

 
(d

 
G

C
J

.q
 

(! 
O

 
U

.! 
O

 
q

' 
A

d
 

O
 

O
 

0
J

 O
 

s
o

r 
l{! 

.q
H

 
F

 
l

U
)

,
 

O
 

O
 

c
J

 
O

,
O

r
t

 
O

F
 

O
.

J
.

F
|

o
u

o
 

O
F

{
o

€
O

 
u

O
c

d
O

o
 

t
r

o
r

t
r

t
i

l
r

 
d

d
.

c
.

o
F

l
 

t
r

t
r

 
t

r
t

r
t

r
p

l
r

o
 

o
 

F
 

-
r

\
'-

t
 

q
o

(
,

)
$

r
J

q
r

0
J

(
d

 
o

t
r

o
r

.
t

o
t

o
o

c
J

u
 

o
!

o
o

o
t

r
\

H
 

t
r

o
!

'g
o

 
r

-
t

o
o

o
 

a
 

-
\

-
 

:
0

/
b

0
-

 
.

r
{

 
u

 
l

i
y

l
.

r
l

t
4

O
o

O
t

r
O

 
+

E
q

O
O

 
.

F
{

b
0

!
t

r
!

 
O

t
r

O
 

\
.

 
(

J
'J

d
 

x
o

 
o

 
o

 
t! 

4
,, 

-3
-c

 
o

o
r,C

 
t.o

 
a

J
 C

 
tr 

o
 

A
 

o
 

c
! t! 

c
d

 tr 
0

J
 O

'i 
O

 
O

\ 
\,

c
t 

ir.'{ 
u

 
i 

o
0

 
O

 
o

 
} 

o
 

o
 

(d
 

q
 

.F
i o

 
d

 
o

 
trF

r 
o

 
u

 
O

E
 

3
 

H
.F

{t 
@

 
c

lN
\ 

- 
.l 

E
t

{
 

O
O

 
!

 
o

 
O

.
O

 
O

€
q

o
 

6
t

r
 

O
 

F
i

o
 

l
r

 
O

e
q

 
u

l
L

 
t

r
 

\
\

!
 

-
s

C
t

{
J

E
r

l
q

d
 

d
'+

{
o

o
E

O
0

,
(

!
'.

1
!

!
 

6
0

.
F

1
t

r
!

O
'd

O
 

O
t

r
!

9
E

 
-

q
J

O
U

q
 

'i
r

\
 

\
\

 
r

!
o

6
1

5
s

!
o

c
j

J
 

<
o

n
n

I
F

,
o

,
c

"
o

i
 

<
u

j
n

s
.

c
l

-
l

 
O

b
q

{
}

6
 

B
.

J
o

-
1

 
(

 
\

.
:

2
t

s
\-

'\



t2Y
=

U
P

l
v

o

(
)

(
!

'';o

;
;

 
o

6
i

c

{
)

(
)

P
-

fi>
.

rF
E

.: 
>

. 
g

i

F
(

d
(

d
d

 >
a

q
r

b
9

"
 

o
?

-
o

(
u

o

-
 

u
.Y

i
i

 
)

e

i>
r

.9
U

(
d

r
L

^
1

=
=

 
a

)
 

F

b
 H

i
e

 
-

r
d

-
z

>
F

-f

o6d!ErfEJnoH
(J

P

-.: 
-o

to
)

q
A=

0)
a

r
 

L

;
q

ij;
o

^
I-0(

U
g

=
^

0
;

(0
n

>
-

E
fi

-
v

v
t

d
9

oJ 
[.1

L
d

(
0

d

-
6

'

C
)

EEuo{.)
(dU()oxoF

G
I

o€oo(J59r!q)

:!)oI0e)

E
..

0
}

]
o

-
E

3
ti 

>
.O

 
, 

o
(

d
 u

@
 

o
 

o
.iO

\ 
O

 
O

N
d

*
 

O
O

 
O

l
.

/
!

>
(

)
H

.6
 

tr 
tr 

p
 

X
!'/ 

O
 

li 
O

 
'i 

!
o

.
o

 
0

.
d

 
i

F
q

tr
.: 

E
 

p
 

.d
o

>
0

)
p

(
!

 
"

o
!

./ 
u

 
G

 
a

 
.d

 
r1

p
^

 
o

r
o

i
 

@
u

H
 

o
 

E
.

d
 

.
i

 
o

o
<

o
 

J
 

>
 

>
 

0
.

)
@

a
 

o
t

r
l

 
E

v
d

 
-

 
-

.
i

tr 
'H

.(J
 

tr 
.i 

!
.

d
 

-
u

 
O

.
 

d
 

o
.

i
 

d
 

!
'c

 
o

 
J

.i 
! 

o
 

o
o

 
tr 

-c
./ 

.i 
.il

@
H

 
(

)
!

u
 

p
 

F
@

i
0

j
o

t
J

 
^

F
 

B
 

n
r 

, 
o

O
@

c
d

o
J

 
"

O
P

@
 t

r
d

.
i.

c
 

0
)

.
i 

O
.

i 
>

 
6

 
.

 
t

r
i<

'u
.i 

(d
 

q
) ! 

! 
o

! 
>

 
trF

 
! 

'U
 

c
!

>
1

(
! 

r
! 

O
 

O
n

p
o

 
o

t
r

o
.

 
p

4
.

d
'd

 
o

 
!

 
!

 
o

 
o

i
d

 
E

 
o

 
!

 
.

d
 

!
.d

 
o

.c
 

q
J

.c
 

"
o

 
c

,
o

a
o

E
!

F
i

 
a

J
.

d
<

 
o

.
i

 
l

<
 

l
r

j
i

.
i

o
c

n
0

J
>

E
u

a
 

o
 

o
a

i
!

t
r

r
!

.
C

P
!

b
o

o
o

 
:

u
 

i
>

,.o
 

c
t 

q
 

tr 
.d

b
0

6
.i 

c
J

 tr 
o

 
#

 
!

d
 

i
r

.
J

.d
rc

, 
(! 

>
 

o
!

tr
0

iu
 

-
o

o
 

B
.d

.C
 

lr
 

C
 

O
 

O
 

!
E

o
O

C
J

!
O

t
r

o
.i 

a
 

ci 
tr 

(t 
0

o
i

i
 

o
-

c
 

o
 

(
d

 
o

 
E

o
,

o
 

!
 

q
 

5
d

,
 

o
 

6
J

u
 

!
(

H
 

A
o

 
(

!
 

$
r

 
C

 
q

i
lr

 
.d

-
C

 
A

C
J

 
O

 
0

J
5

 
>

.C
 

O
 

tH
 

G
.

o
i 

p
 

o
 

o
 

q
J

 
li

I
t

i
u

O
E

O
t

l
r+

r 
tr 

0
J

 
6

J
d

-O
 

'i-O
 

(d

O
 

O
 

o
-

C
 

J
 

! 
F

i
o

 
c

!
 

o
 

o
 

p
o

 
c

,)'t 
6

J
 

u
 

I 
o

 
i

! 
l.o

d
 

ti 
r

0
 

6
 

(
d

(d 
o 

(.J 
o 

j<
 

F
 

E
 

o
A

-
d

 
. 

q
 

-
C

.a
 

.; 
.il

E
U

U
 

p
d

 
b

0
 

!
'

A
 

d
t

 
C

 
O

 
$

tr 
o

 
o

 
c

j.o
 

'A
.a

, 
z

o
O

E
t

r
u

i
 

!
!

o
 

o
.

o
d

 
3

 
i

 
x

O
O

 
(

!
 

J
 

t
r

.
d

o
O

>
C

/
.

O
A

$
F

(
0

B
a

r
3

 
n

3
u

\_-Y
J-f

o
-

J
 

b
0

0
 

!

d
 

u
 

.
 

o
'o

.
/

 
o

d
 

€
 

c
o

 
.iN

 
o

 
C

 
tr

 
g

 
.: 

t 
H

 
C

.il 
b

0
 

! 
.d

 
J

.d
 

(d
 

.o
q

 
(! 

(! 
o

!
 

d
 

t
r

 
-

F
 

O
 

E
.

c
 

E
 

o
 

J
d

'o
(!.i 

q
J

 ! 
lr 

U
 

<
 

O
 

O
 

5
H

B
 

'O
 

d
 

O
o

i
 

,
 

'd
H

i
!

O
 

C
9

(
i

.
!

(
n

b
0

 
-

 
>

H
U

o
:

 
o

 
t

r
d

 
>

,
q

J
 o

 
G

 
a

 
o

 
H

 
6

.
J

i
 

o
 

p
.

d
'o

 
o

.
/

 
l

.
o

 
E

 
.

d
t

r
o

 
s

E
 

i
t

r
 

d
 

F
q

 
;

r
o

'd
q

 
e

 
t

B
 

(
!

 J
 

E
.

i
 

E
 

.
 

F
Q

 o
 

o
E

 
i

 
O

E
 

J
 

O
 

E
 

H
H

 
O

 
d

 
O

E
 

O
 

c
! 

O
 

tr 
o

 
li 

H
 

J
 

O
 

O
d

 
O

<
E

 
O

E
O

t
r

.
d

q
t

 
O

k
 

.
C

(
J

C
)

S
g

o
.

u
d

o
j

3
c

d
l

-
t

r
 

.
 

<
O

 
6

0
b

0
,

 
i 

a
r

p
l

o
 

! 
o

a
i 

o
o

tr
 

tr
 

o
 

.o
 

o
 

d
 

o
 

tr
,

e
.

t
r

 
E

r
't

 
6

.
/

,
:

|
'i

 
(

d
o

o
 

!
$

! 
! 

0
J

 
P

 
(!.i 

tr 
u

 
b

0
 

F
 

!.il 
tr, 

.
G

g
E

 
C

 
C

.
i

i
t

r
 

.
F

t
!

 
.

.
{

t
s

P
o

 
O

J
,

 
6

 
!

i
 

}
r

.
d

 
E

 
,

 
O

 
.

 
C

6
.

A
 

H
 

O
.d

 
E

 
o

 
o

 
o

 
E

 
o

'tr
'! 

.d
 

! 
o

 
c

t
H

,
 

o
 

o
q

 
o

 
o

 
t

r
 6

)
 

x
o

j
 

a
 

q
.d

 
O

t 
b

o
u

 
d

l 
tr 

:J
 

o
 

ti 
tr 

o
. 

d
 

o
 

(.J
[

i
O

 
C

 
-

(
!

!
 

o
 

C
J

$
 

f
d

d
t

{
.

 
-

a
 

q
,

 
.

J
 

b
o

x
o

 
o

 
!

 
5

 
c

 
E

 
o

 
s

d
 

$
g

 
u

 
E

 
c

 
c

 
b

o
lu

q
 

o
 

o
 

o
 

o
.

d
.

d
 

q
)

O
 

A
,J

 C
 

P
 

'd
.d

 
S

{l 
.d

'd
q

 
O

 
..1

 h
 

U
 

't 
q

E
 

: 
o

 
E

 
'1

, 
o

lo
 

tr 
.H

 
e

 
o

i 
r 

E
 

T
l

a
 

9
l

]
.

d
4

 
p

 
c

l
o

 
>

)
 

o
-

 
d

 
o

 
o

&
 

t
r

o
 

u
 

O
 

d
 

O
t

4
l

(
!

i
.

r
u

 
O

 
.

!
 

-
c

>
 

$
o

 
i

$
 

.
!

u
 

I
H

O
t

r
d

O
 

E
a

a
 

(! 
t 

3
 

o
 

o
 

trl$
r 

>
.d

 
li! 

6
J

 (! 
q

J

tr
 

t 
r

d
'/ 

o
lo

 
P

'o
 

X
lJ

 
o

 
tu

 (
d

 
G

^
H

o
 

t
r

 
&

>
>

 
o

 
d

l
 

o
c

o
d

 
!

d
!

 
a

)
$

'i 
O

 
trl 

o
 

o
 

. 
o

lE
 

0
J

 $
 

C
 

J
 

.i 
: 

d
 

I 
o

! 
o

 
.i 

O
 

tr
 

6
 

! 
llo

 
A

 
O

 
O

 
o

 
O

 
@

 
H

 
o

o
 

.
i

 
o

0
 

F
t

 
v

a
z

l
r

6
0

a
F

,
 

.
i

.
i

 
t

r
H

$
A

 
@

 
0

J
 

u
 

O
 

t
{

 
*

r
 o

 
l

l
q

 
@

E
 

d
@

 
@

u
t

 
O

 
.

<
i 

>
\ 

&
 

.i 
J

 
) 

o
 

C
l 

|{ 
+

r 
o

 
.c

 
tr 

p
 

! 
G

c
,

o
 

i 
H

 
p

 
o

 
o

 
o

 
o

lu
 

.d
 l{

 
o

 
$

 
Q

 
iv

>
 

t
d

 
-

 
O

.
d

 
t

r
Z

I
d

O
 

O
u

 
O

 
A

q
f

'l 
c

 
b

0
 

u
 

c
 

.
E

E
 

lt
c

i!
 

I
 

q
 

o
 

>
p

d

tr 
.i 

o
 

o
 

a
 

rd
 

(! 
llo

 
N

 
H

 
tr 

@
 

q
j 

>
 

E
O

 
d

 
C

 
N

 
t

r
 

-
O

 
I

t
r

H
O

J
.

d
 

o
E

u
 

u
o

u
.d

 
h

 
C

d
 

.i 
O

 
d

..c
 

O
 

E
 

a
jll 

i 
.n

 
tr 

C
.il 

o
 

5
u

 
O

 
o

 
t 

€
 

k
 

(! 
o

 
C

.o
 

O
lo

 
t{ 

d
 

6
J

 
O

 
O

d
 

tr 
(!.0

 
@

.
d

 
t

o
.

d
 

s
q

!
 

6
 

,
 

u
lo

€
 

o
.

r
 

o
 

.
i 

4
.

.
/

 
'd

d
 

t
e

 
t{

 
tr

 
0

J
 

D
q

 
O

! 
(

!l.H
 C

-
o

 
o

 
u

 
a

.o
 

U
 

-
.i

o
 

o
.

c
 

o
 

!
 

o
 

o
 

!
 

t
r

d
i

l
l

{
 

r
d

 E
 

k
-

c
 

(
d

 f
 

$
 

!
 

!
d

A
i

 
P

o
 

(
t

 
O

€
 

0
J

C
,

 
b

o
t

a
J

L
 

J
o

!
 

o
s

X
(

)
 

C
^

H
J

t
r

o
j

,
c

q
 

o
J

.
u

 
u

!
a

 
t

 
o

o
d

l
.

-
o

t
r

!
 

o
 

.
i

 
c

d
t

H
'c

 
o

F
{

 
o

 
t

r
 @

 t
r

 t
r

 
,

d
 

o
 

o
.

c
 

l
d

o
 

d
i

 
d

d
d

 
d

&
 

t
(

d
 

'O
 

,
r

J
l

r
u

O
 

>
.

C
o

 
€

o
o

l
.

d
 

"
u

O
O

 
$

A
 

>
!

t
I

 
O

q
(

0
(

n
O

o
i

 
!

!
!

 
t

r
 

p
l

 
-

:
t

d
t

r
O

 
A

i
p

o
i

 
q

J
v

0
i

>
P

 
F

a
O

o
 

F
 

O
 

c
J

r
d

 
,

o
C

l
o

 
6

c
o

q
 

.
6

O
(

0
 

&
@

s
o

'd
(

)
 

@
o

o
 

r
r

o
J

I
N

o
o

 
p

F
 

u
!

o
.

,
t

r
 

d
c

{
,

i
o

F
!

 
a

e
 

q
o

€
l

 
e

 u
,

i
o

o
 

o
 

d
$

.
f

}
r

 
t

 
O

d
 

n
 

-
 

i 
E

 
O

 
t

r
.

d
li 

q
 

o
 

B
 

h
o

q
_

d
 

q
 

O
,

q
.

:
O

 
(

!
.

i
 

O
o

r
t

r
 

.
d

0
J

O
 

.
d

u
l

-
i

6
J

.
i

E
 

d
O

u
 

O
E

U
.

J
g

 
O

i 
o

€
 

o
.:l 

c
i 

!-c
 

o
 

@
 

E
 

u
l 

o
 

tr.F
l 

- 
.d

 
0

J
p

 
.

J
t

r
.

J
O

O
>

 
c

!
 

p
 

<
l

'o
(

!
6

0
u

b
o

 
B

o
o

0
 

!
6

0
t

r
h

5
 

o
 >

 
(d

H
 

O
N

 
tr 

O
 

.o
 

o
 

0
, 

ltr 
o

j.d
 

C
 

O
 

C
 

d
 

tr 
(t.i 

O
O

 
}

].i 
q

 
l]O

 
q

J
 

e
'O

 
tr

 
d

t-
C

q
l(

! 
! 

o
 

!.d
 

-
C

 
O

./ 
O

 
C

 
L

tr
i 

o
 

$
 

a
!

 
o

l 
o

 
J

 
G

 
o

.
d

 
t

r
 

o
 

c
llJ

o
 

B
 

E
 

t
o

 
c

 
o

 
o

.
i

 
s

'd
 

1
.

E
 

0
J

:
,

 
Q

 
o

 
.

i
q

 
>

l
 o

r
.

d
-

C
u

 
E

 
d

(
d

 
E

 
a

 
d

 
>

F
 

'i';3
 

ro
H

li,-'' 
E

X
b

 
"3

,:.'j
O

 
t

r
O

.
i

 
-

C
>

.
E

l
.

d
0

J
O

-
c

o
 

C
u

 
c

o
t

r
o

.
-

:
E

f 
h

l 
! 

u
 

F
 

I 
E

Id
 

tr 
! 

! 
c

g
 

<
 

d
) 

6
J

 
n

 
t.E

 
:

F
r

 
o

 
o

 
J

l6
 

,
 

w
 

o
 

€
 

O
 

.
a

F
o

 
.

.
 

0
J

 o
 

o
 

u
o

lu
 

b
o

o
.

O
 

t
r

 
C

 
o

 
O

!
;

o
 

F
r

 
3

,
c

 
d

 
d

 
o

<
J

H
q

Q
 

(
!

 o
 

N
(

J
'/

 
o

o
d

 
(

B
-

:
l

oc;;Rd
;

'2 
ii

:
!

o
F

l
y

o
(

I
t

!
<

(
,

F
:

s
i 

!
o

G
o

:
R

<
lo

b

,f*r\
t,Js,fl

l0



a
N

C
)

o
0

)

d
r

u
t

i
k

o
O

'H

q
t

s
 

o
.iv

 
0

)
t

X
i

o
!

 
i

d
J

.-'d
 

>
 

'
!

>
 

t
r

.d
H

 
lr

d
q

 
o

i!.il 
o

 
o

E
 

o
p

o
}

]
o

t
r

O
t

r
(

u
u

..{ 
l] 

6
0

t
F

 
r

d
'i

9
E

r
d

1
]

d
t

r
o

p
q

J
d

o
d

o
^

 
3

{
J

O
 

O
O

V
F

I
H

(
!d

.t
r

c
6

(
J

6
)

0
.

i
 

!
.

d
o

 
o

.
!

!
'n

.
i 

E
 

o
<

0
q

'
.

{
'

d
t

r
r

H
p

a
G

O
O

€
)

z
 

o
 

o
.

o
 

s
o

9
o

 
.

i
o

 
F

-d
 

o
 

6
0

p
 

$
+

r
o

0
t

d
 

t
l

r
0

o
!

r
a

g
t

r
t

r
j

o
o

 
(

J
 

0
p

 
>

o
 

c
)

(
d

o
|

]
(

u
 

e
!

6
J

.
i

l
t

d
C

J
P

O
€

s
 

l. 
! 

>
.

l
o

o
 

-
\

 
,

g
t

D
F

q
E

r
\

-
.

F
v

O
 

!
 

o
 

.
 

\
 

o
'r

l. 
O

.il 
$

 
u

 
--tr 

a
o

 
jlq

 
<

!
F

I
'-

o
!

 
o

 
t

r
o

j
 

^
 

>
!

tr 
d

 
o

 
3

 
>

 
b

l 
tr 

! 
'r:

O
 

#
 

O
 

O
.a

 
, 

F
f 

q
 

tr 
C

-
o

 
9

'o
 

b
0

 
'"

 
B

 
E

.n
i

 
o

i
 

o
 

d
 

q
o

 
S

q
t

r
d

!
 

c
o

d
r

rJ
 

u
 

>
 

tri 
r 

O
 

L
r 

<
! 

tr
o

.
o

a
.

r
t

!
(

,
F

o
 

0
6

 
0

 
-

 
.

>
d

g
u

.
d

.
o

3
 

F
l

c
r

(
'

i
 

t
 

t
E

U
J

 
A

J
!

{
J

t
s

 
6

 
A

.
F

/
r

 
\

 
r

.
1

 
6

6
 

-

O
r

 
O

 
O

.
r

{
-

g
 

F
ls

 
!

 
E

r
q

E
 

I
 

.
 

P
d

 
O

'-
l

 
(

,
.

 
q

)
d

)
(

t

t
r

 
.

1
.

'
r

 
:

\
E

,
C

d
E

 
\g

 
A

 
O

.(n
 

-\ 
U

 
(J 

ltl



xoq)

IO
J

CI()q,)

o0)c)oil)UU

o00Eoq')
UI6C

'

U3otl6ot)d
c;o.F

'
C

t)
c.cq.t,
=U

1
(.,
tn0o(Jo(,l/)|\'€
u

-g
 

1
|'

.F
 

ct 
.p

(t)+
r 

s
 

=
o

=
r

t
+

J
.

O
 

.3
-

C
(,'O

 
(J

\ 
I'rJ

 F
 

'P
$

l\
 

I
 

a
t

a
n

\\\ 
/ 

t'rE
B

'
\\N

 
3

5
E

E
t\\:Y

 
u

.r 
c

\\N
^\U

 
q) 

d 
.

\\\\\ 
L

 
7

) 
a

$
N

V
 '- 

E
 ";A

3
.\\\z

 
c

 
^

a
 

^

t\N
 I .: 

t 
"3 .-i

Y
.

\
J

P
 

F
(

J
 

o

\u
=

9
 

lo
;.

\
 

(
J

L
 

-
C

 
.

-
L

l
'=

o
 

r
)

-
E

.
!

(
u

s
. E

 
.is

 3
,

 
o

o
 

z
.

E
 

d
.

lN
.r

t 
,-

F
o

-
-

-
\

\
lc

D
(

u
 

|!
o

o
L

I
 

\
Y

E
P

 
E

-
S

 
t

o

\ 
ffs

 
ii€

b
E

5
r

(
5

u
)

 
u

F
>

<
-

LoP
o

(
,

-g 
.o

P
.

P

'rt 
o

o
o

.
>

to
<

t
lJ

 
|E

tr)
5

 
(1

|0
P

-
tr

)
o

o
-

l
@

o
 

6
r@

.F
 

L
,Ir)

P
 

rd
v

)
P

F
O

 
O

t!
P

.r

.P
 o

-
J

 
r

U
e

o
c

)
E

L
}

'-
(

u
X

-c 
.6

(
1

,P
=

1
J

L
.

F
=

 
.

>
q

-
o

oL
rts

 
o

o
_

o
 

oE
o

(
U

6
|J

.O
 

F
J

@(r)
#

P
rf

C
t, C

,, cc|
E

(
u

'r
L

V
+

J
F

F
t

n
=

t
(

u
 

.
co 

+
, 

>
5

6
P

rg 
v) 

(-)
Lo

c
 

(
u

E
P

Y
(

l)
=

.
6

L
L

 O
J

t/,
G

r 
.1,

d
h

-
O

C
! 

tE
r+

 
; 

c/)

>
c

 
.

P
G

'
L

.-
 U

E
E5

(
U

 
"

t=
;

O
(

F
.

r
B

H
-

o
.

1
6

O
'

r
.u

o
n

o
-g

{J
 

o
P

 
C

U
1

4)

o
=

|
!

g
- 

(J
.P

o
c

=
'q

r 
(U

O
E

>
tE

 
E

o
o

Y
+

J
 

L
c

 
(u

.F
1

6
r

 
)

..E
(|.,C

F
- 

L
l!

0J
g

 
o

,\t c
f

c
' 

"iE
 

c
 

f 
F

'-L
C

O
 

E
O

.6
 

(
U

 
(

l)
(

u
O

r 
C

,t-C
 

€
.J

 
rF

*-4
f

: 
'+

t=
 

-o
 

o
 

q
t-o

t{-
o

.
J

=
u

)
 

>
(

6
6

,' 
'F

 
O

 
s

 
G

J
.e

 
V

 
O

 
(,

s
 

>
 

o
 

O
 

>
 

O
 

c
 

E
.

-
 

!
d

 
(

t
,

 
,

r
 

1
6

6
 

=
i

t
>

6

L
 

r
.

:
E

 
-

o
 

L
o

L
 

e

ru
 

o
r 

L
 

.u
=

 
8

b
t-io

.
o

 
>

v
)

(
u

 
0

.
6

 
r

+
-

 
6

!
€

o
 

rd
E

 
o

_
 

.U
 

(l, 
5

 
(6

P
 

-
c

c
o

 
.

|
J

E
 

-
.

:
t

 
o

l
>

,
(

)
 

E
r

 
L

O
 

+
r

g
_

O
;6

J
'

O
 

E
e

 
E

 
O

r
.; 

e
T

' 
c

)
E

c
 

O
 

O
P

 
.o

.F
A

' 
.p

rd
r.r 

X
 

t! 
O

-E
 

C
 

C
J

!t,fr 
(1

,+
) 

E
 

.E
t ! 

D
o

,! 
.n

 
(l, 

'- 
L

 
(! 

(d
c

o
E

 
L

(
t

,
 

c
r

o
'a

!.O
 

O
 

O
J

 
-

*
r

 
O

 
o

 
O

L
@

e
 

\
>

 
t

r
J

s
L

t
r

'E
(

E
q

-
c

r
 

8
6

,
 

3
o

j
.

+
r

o
-

o
 

o
 

E
L

 
h

c
,

 
L

@
-

C
E

L
 

t! 
.e

 
J

l:.6

u
q

E
 

P
s

 
-

c
5

(
u

r
.

e
P

c
 

n
.

_
 

o
+

J
o

o
+

J
r 

L
 

1
6

 
C

rE
 

.c
 

L
 

O
-

o
q

,
 

L
L

 
+

r
c

.
c

-
c

s
=

(
J

O
r

 
0

1
 .t

,
 

.
-

+
r

F
U

o
_

 
c

 
lJ

g
) 

! 
5

o
3

'E
 

.=
g

o
; ftE

E
.E

-
C

l5
.

r
 

.
e

'a
+

r
(

u
J

.F
' 

C
 

E
 

6
 

t, 
.o

 
o

{J 
(5

 
o

 
o

U
)

 
.

 
r

O
E

.
'' 

[
'd

F
 

j
O

€
.

r
-

:
 

.
c

O
C

 
-

E
P

5
<

l, o
.rtP

 
'r 

O
 

O
-0

, 
O

IZ
E

 
O

 
O

 
C

 
u

) 
w

 
h

 
E

 
E

')'F
 

(rF
c

O
(

J
(

U
 

(
J

J
.

g
 

@
@

a
O

F
O

 
E

 
t/r

-
 

@
 

L
 

>
.6

+
)

.F

fS
g

S
 

o
,P

L
 

9
'E

3
'

E
n

 
.-3

5
 

b
s

g
 

.5
8

.=
E

c
 

C
\t 

|lJ
o

ra
n

 
-C

 
(' 

O
 

(l,-c

c
 

N
 

:
.

 
(

!
P

o
P

 
.

V
t

 
c

' 
L

c
6

=
 

3
 

b
 

=
'5

rH
 

E
E

t 
E

=
3

'€
=

q
,

 
c

D
 

o
o

o
a

 
o

0
5

 
o

u
.

t
t

 
E

L
., 

p
o

 
b

 
9

**5
 

g
ilH

 
-g

g
E

F
(

U
-

|l' 
(

u
! 

O
 

(
u

 
o

L
q

J
 

(
a

 
F

€
q

t!,,fl9
 

E
 

€
E

;; 
"€

e
 

e
..g

s
d

O
=

L
4

J
O

 
E

 
{

J
E

t
g

.
}

J
 

q
-

1
6

C
 

r
n

C
t

^
o

 
(

t
,

A
.

4
A

)
u

)
F

 
O

 
C

.
r

+
j

c
 

o
 

O
 

L
O

1
6

c
,

o
E

s
 

E
 

O
 

c
O

 
@

 O
.F

 
A

,t 
)..e

 
d

r.r 
-E

 
L

 
s

 
,r

(
u

9
-

<
)

.
c

(
J

 
g

r
E

=
E

 
6

-
.

F
 

O
+

r
 

o
.

E
\

t
o

F
P

 
.

 
(

l
J

O
n

E
 

i
r

o
.

s
 

F
o

o
s

6
-

3
,,5

t' 
* 

h
"5

3
 

g
E

i 
€

tg
E

h
g

-'3
€

o
 

9
 

r- 
ld

-c
'i 

- 3
3

 
o

E
;o

3
'

E
E

P
8

6
 

3
 

>
E

S
fi 

e
€

5
 

e
A

.e
3

€
P

o
-

o
6

d
o

 
o

 
=

'E
=

=
 

F
.

o
u

.
F

L
o

-
r

o
.

r
u

--V
+

u€lo
r

o
l,

-
f

i

s
s

s

,l
z

E
 )

.:g
i

;E
E

€
+

ts
f

o
<

t2



<
o

!J- 
o

) 
c.r

g
p

b
'o

 E
.9

Q
-

q
J

h
.9

 o

!o
P

€
 

!
.

-

;g
j

;#
:

C
a

o

.9
E

o

E
5

$
Y

r
7

i

-
9

A
d

 
u

-

)
: 

o

2
:e

?
 

t-
(

u
s

€
F

i
F

P
Y

5 fr j
ts

:=
a

 
Y

a

o
.

q
r

!q)
o

!
!lu
r!

H0)o|l{oo€ArdI2

g;S:iE5!!F&TTiIILIIlc

.lJ

:rUd

OF
{,d.tJ

S
6

\{ 
E

\ 
c

o
\ 

F
.5

.l 
E

>
t\ 

O
tr

\: 
c

E
r

/\ 
6

q
. 

N
 !io

q\: 
;1 !

\:ri
<

i

.uurtUl{'tt0)

+
J

+
ico
.

o
h

A
o

o
1

J
l{

c)

r
lc

.,{ 
,-.1

+
)HA
r

oo]Jo4JIU
.,tooL.o

H

o
(

,
!oO

'n
T

O
.|J

t{

{J(U
(t,

+
, lJ

o
q

O
'.1

]J6
u

]
()0

)
..'| 

q
l3

'-l
g 

''{
'.J 

O

o
.rl

0
r

q
t(E

o
o

d
t

4A
F

I
6

(
6

-.1 
tf

ttt 
+

J
>

6
'!C

{-l 
F

{

O
.U

O
+

l
,t+

r
+

r
o

d 
..{

..1 
O

E
'.1

,[ 
t{

x
a

li'n
Ir

$
o

, .8
.3

rn
' 

ie
.g

'3
5

'i
() 

q
 

O
.'{ 

{r 
6

 
O

.'.{ O
 t6

l{ 
rd

 
U

 !,-J 
>

 
+

J +
J } 

l.l
q

(
)

o
 

q
J

0
J

o
!

 
E

O
fr

lj 
O

S
o

O
l!

+
r

 
.

lr
o

 
o

o
.o

o
.c

 
q

 
l] 

{J
ra

{ o
u

O
 

O
d

 
o

 
O

.-.i 
o

 
ttl

r
H

E
 

e
,A

A
 

O
O

+
r

C
q

..
{

t
 

A
U

O
 

C
O

.-
t

tI'u
 

c
J

o
.c

+
r

>
r

r
u

.{
c

lr
o

 
.

c
,q

J
!!v

F
{

.-
t

o
rl 

+
r o

 
! 

|6
 {) 

t{] E

a
Q

, 
c

trg
a

"E
5

*
O

O
 

'.1
O

Q
d

 
o

d
o

d
.F

l 
.F

t 
.r1

 
..t 

.,{ 
O

q
$

 
C

,r
+

r
0

 
e

F
r

(
)

O
 rU

 
q

 
d

.q
 

O
J

 >
-r 

t6
-

{
t

. 
..{

t{
+

J
>

{
r

q
)

.;€
E

A
$

 
7

O
 

.,{
.,1

.,{
+

r
O

g
 

(6
'.{. 

tr-r 
tl+

 
>

t+
e

 C
 o

O
 

>
 

E
 

..1
 O

.C
 

(').-t t{ O
 

O
U

f
a

,
O

 
.

IJ
X

O
'!+

J
.6

+
r

O
a

 
tr

Q
r

A
 

o
(

io
o

tn
 

}!C
 

o
 

O
 

d
 

>
rd

 
o

.l{
q

 
lto

 
o

. 
-

r
 

c
 

a
j.

..J r{ 
O

 --r O
 

o
t.C

 F
{ 

o
..t 

o
C

O
 

+
J

t
J

*
, 

O
t{

tJ
d

.,{
 

O
O

-n
.1

 
6

..{ 
.A

 A
 1

.A
E

 
A

 
a

E
-

-
l.t

 
-

l+
J

t
r

 
+

J
O

O
IJ

O
U

IJ
o

 
5

(
)

0
 

c
)

o
a

t 
.;o

I 
+

t 
tt 

A
 

-'r 
O

 q{ 
pr rr-t +

.r .-t 
O

O
 q

 
@

 
a

J 
.A

 
rc, 6

 
O

 
rU

'c' 
C

t
t

H
 

d
"

q
d

 
+

J
q

r
C

O
 

tr
 

t!
9

r
 

o
 

6
E

 
d

.c
o

 
o

o
+

J
!

q
ls

 
>

1
r

H
 

!
.p

 
o

E
o

.O
tr

t
4

^
r

 
E

n
S

O
 

O
 

.q
.-

r
6

O
C

O
(t 

+
,o

 
t{ 

rt_
{ 

.-{A
.lJ

 
t 

...1
_

 
(\l 

(U
 C

 
C

 
o

.F
{ 

H
 

X
 

ttr(o
+

J
q

lg
 

c
r

{
.,

r
.

 
x

 
o

! 
a

o
6

q
O

O
 

F
lo

 
O

 
i.,t..-

r
6

r
r

'j 
-

.._
: 

.
C

C
' 

. 
>

'd
q

O
O

o
 

o
 +

.)O
 

A
t 

e
 

(l.c
 

o
; 

c
..t 

;
ic

0
E

 
,.

 
'la

-
A

 
d

d
.q

.p
o

E
(

/)
o

]
.

-
lq

_
.

 
C

, 
}

{
O

!
 

t
n

+
J

+
lO

N
 

H
X

.*
.

lE
l:

 
C

 
E

r
n

O
 

D
 

d
.,r

.{
&

tO
Z

!+
) 

'd
 

O
r 

F
l 

'O
 

O
 

rr (!O
() 

H
 

. 
(u

 
q

) 
'-1

 
c

q
{r 

b
i<

 
o

 
o

l{
 

d
C

 
tr

 
r

&
O

O
 

d
O

 
C

-
O

O
o

e
.-*

q
 

4
(t] 

'o
..t.o

 
.c

 c
lr

+
r

!9
+

J
 

.
 

0
r

.r
 

.
lo

io
a

r
J

H
-

-{ 
O

tr 
tr' 

! 
.C

 
0

) 
..{ tr o

 
O

 O
 

O
- 

O
F

.J
 

q
 

E
 

tt|d
' 

O
 

O
 O

O
 

o
 

c
3

!)
.'1

 
g

r
+

r
 

.r
lX

F
l 

.O
.tU

O
tn

t 
|{ 

3
 

J
r o

i 
.c

 
O

*-c
.1

.1
 

O
 

d
 

O
 O

 
f{ 

3
'rU

 O
.U

F
r

H
.

:r
..6

 
O

 
-

lr
U

 
O

O
O

.{
J

tt{
J

,.1
E

o
D

t 
o

 
>

.d
 

O
+

r
Z

D
1

"
o

,lr

O
l

AF
Il{oo{J

z6qoUpJt(]IrJ
G(9EtrJ
zllJJlrl

lrJ
|!

o

l3



e
b

t=
S

 
g

.9
:F

 e
i- 

i-
E

 }s
 x

 E
 

A

}:E
rII

g
 

C
L

r! 
C

 
E

E
E

g
H

I 
3

"
9

 d
., 

"
.8

 
r

ie
6

e
E

 
g

E
n

*
g

t 
:

€
 E

:.E
S

 
:

E
E

:::S
 

E
H

;:*$
 g

E
e

iE
 

* 
E

g
 R

 3f €
 

:
$

i'Ifl 
;

c
'F

r
k

9
 

=
'--.9

 
Y

 
o

 
'X

tE
 lE

; 
1

3
r.s

 
s

r 
F

 .
fE

:;$
 

;*
6

9
9

.i'E
 

!i

s
irilg

 
igC

\I

teiTIIfiTEIlI
rlo

A
 

'i{

5
>

O
 'rlo

o
o

l{
o

r
!>

(
H

t
{

o
t{{ 

O
 

C
,

<
(/) 

rJ
H

F
l 

,c 
>

l
0

!
l

{
rJ

F
l 

o
6

d
t

a
o

q
)

E
F

d
 

(J

O
F

{ 
t0

l
{

(
!

r
J

r
d

!
(

,

>
tr

tr o
rr

r
I

1
E

o

a
o

 
p

tl4 
lr 

td
O

rl 
0

J
..1 

>
 

tl

.t\r/
tr\\J{\'e

\t

,i 
N

.!
5

 
N

:r
o

 
\\ 

o
x

n
\.,1

?
-

 
| 

t-
fld

l
<

n
!

t
o

\
 

l
J

.

H
 \{fi

u) 
.-\ 

*

F
tt! 

qJ 
>

, 
s.

.sl-;s ;; 
;;$

i.H
'i; ;

t$
iir* Ifi #

9
i3

;E
E

$
 

i
;c

i,Iii' 
F

: 
F

$
f;;E

:iH
 :

' 
s

g
l;g

 I* 
g

5
u

u
E

d
$

,n
 

:
a

 
y

.*:i[ 
;,: 

,f,H
flg

l;g
g

 
E

d
 

;"liis
 

;: 
;g

H
*frg

l: fr
5

u
s

n
 i 

iE
lE

E
f; {:E

 iS
g

itc
ils

 :
ii;g

 d
 

r;s
;-$

 
E

; 
frF

;:r'{1
i i

=
l;n

 
i 

4
 

g
i*;+

 
i t: itilii g

: _
r

=
iU

E
 

r 
I

3
fp

; 5
 

$
 

fl;$
=

"=
l #f;,'g

E
;;*g

$
3

 g!
i::=

 
!- 

g
t;g

tl;E
[;H

fi:€
H

fi$
 

E
:

;:;' 
;lr 

g
E

;E
{; g5

n
;i;*s;;l,;H

E
 

$
{#

 
;!r;;e

;g
lig

$
:;;E

fi ir
tr 

i"rln
 In

fl€
 

; ; if ;ifli t:* fl;
E

 
$

if;H
ri,+

g
lg

fr! q
;:;i!*E

i$
; 

$
:

u
:s

H
. ff ;E

fiE
s

i 
!E

E
 a

E
€

$
{,;E

 
€

 H
:E

e
lE

 iE
3

 ;;J
:E

i;i, f H
E

;is
f E

 5
!;!J

+
 lg

; €
B

':$
fl;n

;i 
f;i

?
E

;f: s Il;l.ry
* ;;; 

r:r;i$
ig

E
i ll

'3
itg

 
; 

3
;;H

H
fis

 E
3

#
 €

E
F

s
,e

rF
s

 R
n

j!b
s

e
 a

 E
s

s
rE

ii #
H

g
 flg

H
;i*E

*a
 J*

-i 
--:ei--

t{



t i;q il;E
gH

 
[F

ei{H
 

i 5
i E

i*E
 

;eig;s 
n!i!;;r 

' '

iii{iiiiiiiiiiiiiigi
i iiII i;+

+
;i 

u,r*i+
l 

i E
i, giii 

igi;ig 
iiiiiil 

Ig I,
'riaa..iO

O
o

g
u

.rl 
o

-l.r{ 
qr

!
o

bt)

-
l

U

, 
.r1

A
{ 

F
{

d
r

J
!H

.
d

'rl
d

.
o

(
s

0
,

O
 

r'{

| 
'F

{

Idt
r

O
b

0
0

t
r

o
(!

F
_t

o
o

F
I

O

N
!lo

r-{ 
p

c
J

!
bod

q
A

{ 
tHau

I
O

lf':t

+

,-{
(

g
H

.r.l 
rS

 
F

r 
O

rJ
 

O
 

lrtq
C

d
H

d
z

r
Q

a

O
 

o
r

J

u
 

q
..{

o
(

H
 

o
E

o
,o

 
0

)
ol 

.o
rJ

 
O

.l'r{
c

d
 o

-l 
>

rd
 

tr'F
l 

o
d

O
B

t
r

C
d

O
 

A
-

 
O

.r
l 

o
o

E
 

(
n

>
o

 
n

.r{ 
o 

T
r 

c}
u

 
o

r
+

J
d

l
r

p
c

d

.
r

{
d

E
d

.
o

0
O

 
E

\
o

q
J

H
O

 
T

r-{ 
.r{ 

O
 

O
\

0
r

.c
 

o
'i

-
c

r
J

l
q

r
J

 
d

O
O

O
 

.ri 
r{

o
 

>
 

a
!

C
'F

l 
d

 
.ri 

o
.

r
.

l
b

0
O

U
<

t! 
.r{ 

'-l
+

J
O

U
J

p
d

l
J

.
'.

{
E

t
r

o
o

0
)

o
k

o
o

E
0

, 
A

- 
q

,l
lJ

"o
 

3
 

0
0

d
H

o
d

d
O

 
o

-
 

o
 

t
r

E
 

!
}

]
O

o
 

H
 

o
 

c
a

 
u

l
o

 
E

 
"d

 
trl

E
 

O
O

t
r

 
(

J
i

. 
o

o
-d

 
$

 
E

l
u

0
J

d
u

 
F

l
q

r
o

t
r

c
!.r{ 

td
 

O
 

U
 

(J
l

$
r

 >
E

E
'i'l 

I
€

 
lr 

3
r"{ 

O
l

O
E

r
-

1
 

O
 

'F
il

o
(

/
l 

c
 

o
A

 
c

4
l

I
 

d
 

d
 

,
J

l

H
 

J
l 

F
-l'.{ 

E
 

c
.rl

! 
tr 

o
l

(d
q

 
o

 
o

 
a

l
f

 
O

r
O

r
J

F
l

 
a

l

o
i

d
o

O
.

F
{

O
o

t
r

.6
A

 
+

J
 

trn
o

 
O

 
d

+
J

 O
 

O
 

O
 

(! 
O

 
q

rd
<

-
d

c
o

 
J

o
 

o
l

r
!

U
F

I
+

J
O

(
n

 
O

O
 

O
O

C
)

o
d

 
F

l
 

o
 

J
 

(
0

 o
q

t
r

t
u

|
H

u
q

 
v

o
 

o
t

H
v

O
O

O
 

o
 

O
d

"
{

lr 
Q

 
O

.il 
U

 
E

o
o

|
J

(
a

t
r

 
.

r
.

l
'u

 
C

 
I

n
.

d
 

O
 

0
'r

{
t

!
t 

O
 

b
D

(H
.F

l 
<

 
0

i 
tr 

F
{ 

0
}

o
'r

't
.

r
1

O
o

 
J

.
o

 
Q

X
l

u
-

d
u

-
t

 
'r

r
 

&
.

*
 

E
E

o
t

r
u

 
d

 
c

 
>

 
tu

€
 

o
 

B
 

a
J

o
o

d
o

o
 

'+
 

E
H

 
o

-d
r{.r1

..i 
lr 

t! 
5

 
O

 
O

 
q

J
 0

,
3

-l 
o

 
f 

O
 

d
 

O
 

>
 

tr
-

 
o

.o
.r

{
 

|l-
C

 
b

0
O

'-
l 

o
.

O
 

A
F

.f 
>

=
 

O
 

O
 

'il 
+

J
o

<
-

o
 

o
 

o
 

o
 

o
 

o
 

o
d

,
 

d
t

r
u

 
d

t
r

 
{

D
.

C
o

J
.

i
.

{
k

 
o

 
! 

a
-

c
 

o
 

o
: 

€
 

+
J

 o
€

O
T

l
 

b
0

 
d

'r
l

 
' 

O
u

€
 

6
 

,: 
.r.{ 

4
) 

$
 

o
 

cJ 
tr 

l{ 
d

td
 

q
) 

tD
 

(') 
t{ 

F
4

'rt 
i 

.o
 

o
 

o
.c

F
l 

d
 

+
r 

o
 

o
 

A
u

€
 

5
 

d
 

b
0

 
F

l 
O

'F
{ 

'd
 

C
F

l 
rJ

 
O

 
d

 
(0

 
O

rJ
 

F
l 

o
 

o
 

o
,

-
C

!
 

E
.

r
{

 
O

 
o

 
o

 
5

'.
{

'.
{

'.
1

O
o

0
O

U
u

 
d

.
r

{
<

 
O

!
-

C
o

-
d

.
F

{
l

r
.

e
{

o
 

€
 

-
d

.
0

3
>

,
o

F
<

(
!

E
.

.
t

 
b

0
 

F
i

 
t

t
d

 
d

r-l 
g

 
X

 
d

<
 

d
 

b
0

 
c

E
u

 
o

,J
 u

 
ij 

o
 

.r{F
-I 

k
 

o
.d

 
: 

tr
c

o
o

o
 

l
&

a
 

o
o

<
(

g
O

 
d

!
 

€
 

(
n

O
{

r
J

 
>

 
O

d
E

 
O

 
'-t..{ 

..1
 

O
 

'd
"O

(J
 

O
J

 
!

 
O

.
d

'-
l 

X
 

!
r

{
 

+
r

 
>

.
d

O
 

0
J

 -o
.rl 

c
d

 
O

 
O

 
d

 
>

r(/) 
E

o
q

 
o

 
>

 
q

 
t

r
 u

 
o

'd
 

C
, d

 
d

=
 

tr 
o

 
o

 
L

r'r{H
 

tr
lr 

(d
 

(! 
d

 
0

0
 

O
-{ 

O
 

O
d

A
 

O
 

d
 

O
 

d
 

C
 

s
.

F
t

 
O

O
 

F
t.C

 
H

 
q

, O
 

-
.{

"
o

^
q

)
.'-.t'd

 
d

 
tH

 
rJ 

O
 

F
{ 

.r{ 
(! 

O
 

.rl
r

J
 

C
 

O
, 

u
 

u
'r

lE
(

d
d

t
r

t
€

 
d

u
.

-
l

 
O

.
4

.
.

{
c

)
3

 
d

d
a

 
o

c
d

 
.

c
f

v
o

.-{ 
o

 
(! 

(d
 

.J
 

O
.r{ 

u
 

O
 

-
(d

 (, 
d

 
I 

5
q

{ 
tr^

'o
>

o
O

r
.

t
<

 
|

]
t

r
r

O
 

H
t

i
O

e
q

r
d

.
'{

d
r

4
 

O
O

A
 

o
 

v
'r

{
C

, u
 

6
D

C
) 

. 
Q

-a
: 

trN
d

-l 
...{ C

) E
<

 
-o

 
o

 
d

c
.l 

b
0

o
 

r,1
 

v
id

 
(! 

J
 

o
 

n
 

.n
 

tr
'J

r
{

 
O

 
(

J
 

O
-

C
 

O
H

 
!d

]J
 

(B
 A

.{$
tE

 
g

 
L

J
 

>
.O

 
d

 
tr

.F
{ O

 
d

 
O

o
D

 
O

 
. 

F
t 

O
.,J

r
l

O
O

.
.

{
 

O
q

 
6

P
"

r
F

O
 

-
C

!
^

'l
 

F
I

F
{

O
 

t
r

O
l

J
O

.@
!r 

C
\O

 
O

 
'+

€
 

rs
 to

 
O

 
q

)
C

 
d

v
 

(
d

(
d

p
 

o
.

C
r

-
(

O
J

.
F

l
d

u
A

^
 

u
f

i
 

q
,

,
F

(
,

P
-c

 
u

.r'{ 
6

 
rd

 
0

, 
H

't 
(i 

-C
 '-

H
 

O
-

C
.O

V
V

 
H

 
J

 
o

. 
ts

 
.C

 E
.

,
.

l
u

3
N

N
 

O
 

q
i

l
J

o
X

.
-

l
o

N
N

 
i

o
 

.
c

.
i

l
r

{
I 

o
 

3
=

 
rn

r^
 

| 
5

 
(d

 
I 

u
 

ilc
{

\---------Y
----/ 

\---J 
\----Y

J

G
l 

F
i)

oo
l

o
o

 
t

r
l 

c
.

)
|

1
 

o
(

l
 

>
o 

.r'l 
t{ 

qJ 'F
l

']
i

 
r

J
(

s
o

>
!

tr 
'.{ 

A
B

 
c

s
 <

!
1

4
 

u
 

,c
!

o
 

b
0

-d
 

tr
a

,
 

A
.

t
r

O
o

q
)

d 
'r'l 

'r{ 
u 

O
(d

 
-d

 
B

-c
 

c
 

q
J

(
d

o
l

o
t

r
tr 

r,-t 
E

 
A

O
 

:f 
-l 

t4 
F

 
0J

O
E

O
t

r
lJ

 
trq

{ 
C

, o
d

r
r

l
J

=
E

 
! 

o
 

o
.F

r'-{ 
d

-l 
0J 

tJ 
+

l 
O

 
'''{ 

r{
O

 
E

 
,

 
u

t
{

,

&
 

o
 

4
.

H
'd

l
J

O
 

O
 

'F
{ 

q,}
.

 
A

 
O

a
t

J
J

!
.

Q
b

0
 

-g
 

O
'F

l 
C

r u
d

 
d

 
{

J
d

E
.ri 

O
 

'F
l 

'F
l 

a, 
't

c
 

.r{ 
u

 
(d

,-.r 
d

 
b

9
.

r
{

 
{

J
 

O
+

J
 

$
P

=
 

(
n

 
t

r
o

 
o

5
 

C
 

O
 

tr'{ 
lr

O
 

F
t 

O
 

O
 

(s
 

d
-C

O
 

r! 
'rl 

O
lr

rd
 

>
 

O
 

O
 

o
'r{

q
 

r
d

 
l

r
l

r
e

d
€

O
! 

0
J

 d
 

c
-c

 
a

, 
a

)
a

 
t

r
 

>
 

q
r

o
€

p
<

/
)

O
O

E
O

'F
I

U
.

.
{

 
I

J
U

E
I

J
>

.
F

l
k

 
u

 
'!

t
r

o
 

o
E

o
 

'F
l

 
c

l
o

)
o

}
-

t
l

E
]J

 
t{

 
E

 
o

 
a

o
o

 
! 

c
, 

'U
 

E
 

r{.d
 

o
o

 
o

 
a

 
o

l
p

c
)

.
F

i
 

b
0

 
O

o
O

O
F

b
o

(H
 

o
 

({ 
{J

li+
J

 
o

..{
o

 
.

c
 

!
 

5
d

.
!

l
J

-
 

4
J

 
O

 
+

r
t

r
O

o
|.l 

€
 

tr
 

tr
 

B
 

d
:t!

o
 

o
 

o
 

t
i

 
(

.
J

.
o

!
t

r
o

u
 

F
q

 
+

J
 

q
J

 
'r{ 

U
 

rJ
 

li'F
l

o
 

o
 

g
 

>
t

r
o

o
!

o
O

 
n

 
0

, 
+

r 
q

.) O
 

6
 

P
. 

tr-
r

{
 

5
 

|
l

 
J

 
s

E
 

E
O

C
 

U
)

'r{ 
ri 

'.{ 
O

 
J

 
0

J
'.1

 
o

 
O

 
u

o
 

A
 

Q
 

c
a

 
$

3
H

r
-

! 
E

-
d

O
 

O
 

o
r

t
.

r
i 

E
-

{
O

'r
{

}
J

 
E

E
 

.. 
, 

C
o

r 
E

 
3

 
q

J
 

O
J

 
d

 
d

o
 

o
.

 
(

J
€

 
O

 
.. 

{
)

'''l 
O

E
d

 
.

r
.

l
 

r
J

 
H

r
J

.
l

r
t

r
O

 
F

"
{

(
d

 
r

J
 

O
 

,
d

o
d

(
!

'r
l

 
(

s
lJ

 
C

 
.. 

O
 

4
'J

.C
 

.C
 

tr
O

 
O

 
E

 
'r 

-{ 
O

.r-{ 
C

 
u

 
q

)
E

 
'.

 
J

 
O

 
.

o
 

O
$

(
d

0
J

0
,

 
c

o
 

o
 

!
 

l
r

 
J

 
-

C
>

 
t

r
o

d
r

d
 

q
)

=
H

.-l

rN,_l

L^r
-

l

+
J 

C
J

q
a

q
)

F
*=r

.
 

2
 

=
=

 
kt 

iit

V
N

F
Z

;'i 
<

 
cJ

c
r

 
z

a

!
 

a
7

rr 
z

a
d

 
<

-
r

t
 

J
;

\
(.) 

e
Z

i
u

)
u

)
 

a
<

$
2

 
d

3

C
N

T
]

IT36bIgJTctItr&

C
\|

crt

t5



6oIIo(tJoOo.r!

fr0)
3t,e)CI.aEx(,e,
FG

I
lD

o.r!otrE3.ttUJL6!{,)
N,6I

o..:>
.

L
!

.u
t

o
;

O
F

F
r

!
.: 

c)
Y

E
6

P

fiE
F

td
i

>

8
:

9
6

l-tr

at)o.C
'

C
J

Eroc)q.)

EdExoG
)

F€F

'H
;{iii:-.l 

E
;.$

ie
il9

;s E :
::E

!g
+

*g
u

 ! 
;

iff:fe
9

i' E l
i:ia

il!:l f ;
;a

l;fs';f; 
F

 ;
;E

IiT
;?

?
F

 J I
t: iri;:'g

; r ;
f;B

::ii3
s

#
E

 t 
t€

;lliiliE
i 

i !:
:E

E
' 

E
u 
i€ic ! ii

c)UilC
)

oo(!U{)tZo00
(dUq)x(u0)

FC
9

t\

a
q, 

q.{

F
q 

h0 
F

l 
0)

0J 
+

J 
.rl 

.d 
.u 

O
 

+
J 

-d
,

c
 

x
t

!
 

c
 

.
c

 
u

{
J

C
r

!
t

r
.

*
 

t
h

d
u

..{ 
r! 

O
 

.F
{ d

o
 

3
!

A
 

o
.

c
.

.
i

o
o

 
o

B
 

(
u

p
'o

,i 
o

 
l.r 

o
 

.J
.rl 

c
.

i
!

u
O

.
F

l
 

.
.

{
3

O
F

 
q

rJ
 

>
 

A
 

.r{
O

 
^

.4
 

C
 

o
 

o
o

 
tr 

O
 

rF
l 

-l 
O

 
5

q
i

O
A

 
r

-
l

 
$

u
r

i
E

 
>

 
E

 
d

 
d

 
k

..{
 

o
q

J
c

r
$

 
3

(
/

)
d

h
F

.
.

l
 

o
 

!
t

Q
>

,
q

r
J

 
F

{
O

u
E

 
+

J
 

5
 

d
 

'.
o

 
H

.r{ 
o

r 
o

 
o

o
 

o
 

3
.

{
 

o
k

H
 

.'- 
.c

 
'IJ

 
$

r
t

r
(

!
(

0
t

1
(

/
)

 
c

6
0

)
o

o
E

o
d

 
(

!
 

,
-

.
r

O
 

tr 
€

 
O

 
o

J
.o

d 
cn 

ls 
.r{ 

-l 
tr 

.r{
F

 
.

-
r

q
i

u
 

6
o

b
0

O
d

 
r

{
 

d
 

Q
,tr

.r
l

...{ 
tr 

q{ 
.-l 

.r.{ 
lJ 

rJ
P

d
O

q
r

0
J

 
l

i
 

q
)

O
 

-
d

t
r

 
O

!
C

r
c

,
t

c
J

!
 

p
r

d
H

a
 

o
 

d
 

tr 
o

.( 
o

 
.

(E
 

O
 

C
.J .rl 

.r{ 
rJ 

a

C
J ri 

O
 

.r{ 
u 

r, 
'rl 

]J
O

 
.

.
1

>
d

 
q

r
c

J
 

.
r

l
t

r
 

d
 

O
'r

l 
O

 
A

-
d

o
t

o
!

l
i

o
 

q
i

q
)

o
u

c
p

.
o

i
 

c
q

-
o

o
o

r-l.ri 
O

 
O

 
t.'.{

O
<

 
O

 
O

 
6

 
..{ 

F
l 

t{
{

O
i

+
J

O
.

O
O

U
O

-
,

-
 

t
r

u
r-{ 

-d
 

r! 
>

\.r{ 
5

 
lJ 

.F
{ 

o
d

u
A

t
r

>
 

O
 

.
r

i
5

 
E

 
(! 

o
 

o
 

o
 

0
.,:(

o
c

{
.

r
l

o
>

 
.

r
.

{
P

!
.ri 

O
 

>
 

o
 

! 
(d

q

d
F

o
o

 
(

r
)

d
u

O
O

 
O

 
-

C
o

J
d

t
l

-
c

.
,

{
p

d
o

 
H

E
I

-
d

o
3

l
J

(
d

 
(

)
 

|
 

0
J

+
J

S
I 

($
"d

 
o

 
d

 
| 

! 
(,

I 
o 

rJ 
.'-l 

d 
c.) 

(d 
d 

..{
\t 

.F
{ 

O
 

. 
-'{ 

u 
(,1 

60
I 

q
r 

O
 

(a
'r{jl 

I 
o

 
ti 

0
)

H
.

-
lU

.
r

{
r

r
 

lr
 

H
 

d
F

4
H

 
O

 
O

.C
'r{ 

$
 

F
l 

C
s

o
 

d
H

 
t

r
 o

 
d

.
{

o
$

 
0

0
 

o
j

d
o

d
b.O

 .-t 
'O

 
'i 

o 
o0 'r'l 

'r{ 
G

d
O

'-
t

.
o

-
C

 
0

t
d

!
O

p
{

 
J

,g
 

r
J

 
F

\ !.d
.-

E
O

r
r

c
,

 
c

u
!

f
 

>
 

o
 

a
u

.
F

t
 

I
 

o
 

a
.

z

\-_+
l'-

l\

60dtr
>

.
0J '-l

C
J '.1

q
oo
o

t
r

O

'r'{ 
P

!H
>

l

o
u

d
o

.r.{ 
c,

o
d

.rl 
u

o
>

.r{ 
!

JJ 
T

d

c
J

o
O

 
.rl

'c
d

 
O

o
o

(, 
c)

t
r

o
o

>
.

tH
 

'.i 
>

,

d
d

o

o
j

E
x

:
 

O
>

lr

H
l

r
I 

O
r-{

t
(

H
(

!
r

o
N

O
'd

l
 

o
o

0
H

H
O

o
(^

 
c

.)
60 

c)
O

E
o

rF
l 

c
u

o
I 

d
.r

{

€
O

.Eo;6
0

.r
*, 

6
 

o
?

-o
J

 
E

 
F

 
.r{ 

5
 

tr€
>

 
o

. 
E

 
.A

 
I 

.d
b

tr
.il 

.r'l 
O

 
O

 
d

 
u

.,l 
iO

+
..1 r.l 

+
J 

{J 
A

 
d 

,F
{ 

+
J

G
(

!
a

,
 

O
 

|
.

l
i

 
+

r
+

r
!

 
U

j
i

d
x

g
H

f 
.5

8
.5

&
 

3
. .8

L
g

 
'-..[i 

*j
!F

s
P

 
;'i.3

q
-3

.8
5

3
"3

 
#

'3
,,1

S
3

F
' 

E
3

6
'f"B

8
,S

u
 

rh
'9

n
 

.
\

:
|

 
"

d
,

-
.

t
€

 
-

d
>

}
.

,
{

o
o

 
.

q
o

 
r

u
, 

$
 

c
l 

o
 

L
r 9

-{ 
q

t 
b

0
 

o
v

 
u

 
} 

. 
<

J
F

 
.

r
r

 
(

!
k

F
(

!
O

3
r

J
O

O
b

0
 

o
o

 
.d

-c
 

a
J

 
o

 
rd

 tr'rt 
o

o
u

 
+

r 
o

,F
t 

o
'd

3
€

E
 

t:E
a

3
-E

*fiE
e

.E
 

-g
H

E
*

?
.

,!o
{

o
 

$
5

<
o

u
c

u
 

o
 

u
 

-
{

d
,

d
!

 
O

 
F

{
(

n
.

-
{

 
.

r
l

o
 

-
C

A
 

^
d

_
O

E
€

3
6

 
5

E
o

-"E
E

fl*.3
. 

€
if;;

Q
'E

U
O

 
O

t
r

.
.

(
,

(
{

(
!

.
F

1
r

J
_

C
O

.
 

(
d

0
 

J
o

(
d

 
B

 
o

E
o

o
d

 
u

.
d

.
r

{
B

E
 

E
I

q
,

j
-

_
o

l
?

 
+

H
 

t
r

o
o

o
 

,
+

 
'r

.
{

 
.

c
o

:E
"S

 
E

'd
t*u

""b
!&

'B
 

.3
$

'€
F

 
.

J
 

Q
iN

 
-

+
r

 
E

 
o

-
C

.
r

J
 

j>
 

C
'4

 
J

q
 

!
E

'.
{

o
C

9
>

P
o

u
 

D
a

.
A

.
d

c
 

.q
l 

+
 

i.r{.-{ 
C

 
E

 
o

 
q

, O
.F

t 
('),c

 
C

 
k

 
(,

E
3

3
! 

t^
3

.9
8

o
'9

">
."H

 
!g

E
g

9
q

0
.l0

1
 

,C
u

O
+

.1
.'{

6
0

 
o

o
P

{
O

 
A

6
i

o
'r

t.c
E

 
O

.F
{

-
l d

(
d

C
O

 
u

z
 

tl 
.r

r
O

tr

o
H

r.3
 

c
i^

.lS
if 

f .i- 
t.:8

.9
.

itro
H

 
.9

f3
1

*8
.x

6
d

i 
.3

tH
g

.g
q

d
E

d
 

U
l

'
:

 
A

q
r

.
-

l
(

d
c

J
E

\
O

 
p

O
.

 
3

-
O

€
.

1
d

p
 

o
..{

!<
E

c
 

to
r

r
E

F
 

..t 
c

:.{
:.r

(
a

o
fH

 
q

i>
E

 
H

q
iu

t'r
{

(
, 

r
r

q
r

O
tr

A
-q

B
e

 
--o

H
'r€

3
.Q

.b
 

"fX
;3

H
.

c
 

F
 

>
Q

(
4

O
.

O
O

 
F

<
p

H
 

p
 

q
?

.ii 
rl 

E
 

E
 

U
 

h
+

r.rl 
E

.rrp
r 

{J
 

l'+
{.o

'r,
_

 
g

, 
>

' 
.n

 
o

 
O

 
o

.q
 

'-{ 
E

 
rll 

Q
 

I 
O

:r{ 
o

l-{ 
o

 
2

q
 

r{.F
l 

.F
l 

>
rt 

l] 
q

.$
 

d
 

E
 

-) 
t{ 

q
J

 (!
o

u
.

.
{

.
F

{
 

.
r

{
o

o
u

(
/

]
u

o
F

o
r

d
o

 
o

|
J

N

E
,H

E
 

f fl$
*'B

'*"f,9
 

e
'd

.3
'd

E
g

q
F

q
 

s
?

 
o

,|.o
!D

r
r

o
-

d
o

 
(

s
 

(
0

>
\€

 
-

u
.

q
U

H
.

O
 

..{
-

1
 r{

 
A

>
.d

u
d

q
-

t. 
tr

F
t 

q
r

(
!

(
)

 q
 

q
..r

 
>

 
$

.i"
o

z
 

.c
 

o
 

o
 

r
^

 
0

o
$

 o
;.,i

-
ilq

 
.d

r
d

0
r

\c
d

H
d

a
l 

O
o

 
d

tr
N

u
u

t
r

C
r

F
{

E
 

q
J

!
 

N
E

 
.

F
{

H
0

l
r

l
k

 
t

r
d

.
r

{
.

r
i

C
'r

{
!

d
.

F
r

 
.

d
c

o
>

,
F

I
o

 
q

J
F

u
o

 
d

 
-

o
i

j
G

F
o

.
d

-
J

c
a

t
r

.
h

o
O

g
u

 
A

a
J

 
l

r
u

6
 3

-3
 fr 

i 3
' E

>
'i g

i t'd
 3

.8
 .f.9

 3
.3

.
.

ilr
u

q
. 

{
o

.tr
(

!(
n

d
t(

d
 

5
 

o
 

4
 

O
 

3
f.f

 h
. 

4
o

 
t. 

.'{
 

o
o

-
ttr

lJ
F

to
(

,J
 

t'IJ
.,{

O
(

o
3

f:E
g

 
H

e
.o

3
t"-R

9
3

0
" 

rH
t€

*
o

q
 

.
H

 
F

{
v

q
,

 
q

>
,

!
.

'r
 

O
|

]
J

 
r

4
r

i
(

d
 

;
'

(
0

o
q

u
 

.
.

{
q

r
'l

!
o

l
]

X
O

o
l

r
 

A
!

q
i

4
.

.
d

q
q

 
q

i
-

8
.

{
t

r
 

,
N

o
F

r
 

d
 

o
o

 
o

a

.f: E
't E

 -*'E
 

E
 H

3
;l=

€
-3

3
 o

 
S

s
.g

**
r

r
lu

F
.l.r

i 
q

J
 

A
| 

F
..{

 
lr

! 
(

d
 O

.o
9

+
J

.c
 

A
; 

J
!.d

 
c

L
q

o
u

 
!

 
.

.
{

 
H

O
H

O
 

!
h

0
 

O
 

O
E

, $
F

*i,-3
s

3
.5

#
:B

H
."h

'5
3

, 
g

S
g

B
\--Y

-.-J+
 

L
-\r----J

C
tt 

G
t 

F

0
)

 
.

 
5

e
)

E
 

O
 

O
!

!
 

o
 

E
a

(! 
(/J

x
t

r
o

o
q

)
.d

 
.o

u
 

-o
o

 
o

 
a

E
 

c
o

t
r

C
J

E
,

C
O

F
4

O
'O

O
O

+
J

@
O

>
|

{
F

{
'.'{ 

qJ 
'r{ 

tr 
o 

J
u

-
q

{
J

o
o

o
p

o
d

 
u

 
o

 
B

 
o

-
 

o
 

E
o

 
c

 
E

o
o

..r 
0

') 
o

 
rrJ

 
l{

+
1

 o
 

o
.o

flF
e

 
'U

.,r 
tr.F

{ 
.d

 
o

 
d

o
 

o
 

o
H

'r
-

o
 

q
t

q
 

o
p

 
o

O
r

r
.

r
{

 
k

c
)

'-{ 
d

-C
 

d
 

. 
h

0
o

F
.{

o
.

d
F

 
O

 
o

 
d

 
>

-
o

!, 
.d

 
u

.r{ 
O

 
d

E
 

+
J

 O
.d

 
d

 
d

P
4

 O
 

. 
d

'.{ 
d

 
o

>
 

>
€

 
E

r
{

 
d

'O
.

r
{

O
q

J
k

t
|

|
r

J
r

-
{

U
o

.
r

t
 r

J
o

c
'o

)
o

- 
-l 

c
d

{H
 

O
 

t{ 
O

 
O

E
 

O
.r 

d
 

o
 

c
J

 O
 

J
F

l"o
 

O
.r1

 
rJ

 
t/

F
q

 
i

 
c

l
d

o
o

 
>

 
x

o
 

J
 

(
d

 o
4{ 

+
J 

lr 
lr 

O
 

.F
t

O
 

O
o

S
C

t
{

s
l

-
o

r
J

O
(

i
d

d
o

q
j

 
t

r
o

 
o

+
J

E
u

C
r

O
O

H
.

r
l

.
-

{
r

d
o

>
t

r
€

H
!

3
o

C
t

r
 

.
'i

 
d

o
r

'r
C

.
.

{
0

0
>

o
j

o
 

(
d

 
a

o
o

u
tr 

0
) 

O
 

a
r.F

{ 
H

 
d

.r{
,

C
 

k
>

A
r

{
o

€
+

J
x

d
,

-
{

 
o

o
 

o
 

o
o

 
o

s
E

.
C

O
O

r
J

r
J

.
.

{
C

O
U

C
 

.
d

-
C

o
 

o
 

o
 

d
(

,
-

d
H

U
, F

{ 
'U

 
.r{ 

.r{ 
H

 
u

O
J

 
C

J
! 

T
d

t
r

€
.

c
d

l
r

 
o

.
u

g
-l 

o
 

U
 

O
 

O
 

0
, 

b
0

 X
5 

.r{ 
.'{ 

JU
 

-d 
rJ 

d 
o)

(
u

O
F

.
I

|
}

{
(

d
+

r
(

d
.

F
l

{
i

-d
 

'-o
.r'l 

E
 

+
J

 
d

H
 

d
t

n
 

d
o

.
r

l
0

,
,

I
q

r
!

o
t

r
"

i
 

E
.

c
I

 
O

o
d

o
 

r
J

 
u

\o 
F

{ 
c,J r.{ 

.F
t 

! 
x 

0.J
I

 
O

 
O

O
O

q
l

O
E

l
H

 
O

 
.

r
l

.
r

l
u

O
O

H
 

C
' H

>
 

O
(H

 
(H

 
T

i
H

 
d

 
d

0
d

 
0

J
....| O

 
lrt+

r
.

F
l 

>
€

r
J

-
C

 
J

o
E

o
 

d
u

o
"

o
6

0
 

(
,

0
r

o
0

,
 

q
,

(
g

t
r

o
-

d
-

C
'd

 
-

t
r

e
a

o
o

u
r

J
.

r
t

o
o

q
,

u
 

(! 
O

 
U

F
{

-
{

F
{

 
o

 
>

'q
r

F
{

(
H

 
O

I
 

<
 

O
 

d
.

o
-

o
<

 
(

!
r

O
\--_,

'\'!D

t6

O



1t(,EE(,ou,€oo-(!o5Ioo{,)
F

.

l?tr

o3D
O

rEq(lt

=oA9
.

E
6

C
E

P
o

9
(

J

9
r.g

x
f

(
,

o
*

oF
0

)
r

y
Y

O
(

J
u

o
-P

O
F

A
ru

:
H

r
L

cri)
F

oP6c,o
\

\

d
o

 
x

u

.ri 
O

 
o

 
r!.H

+
J

.
6

'r
{

 
A

B
d

 
t

h
t

r
b

o
q

r
o

.
r

l
O

G
P

E
l

-
's

 
o

$
r 

o
 

v
.d

 
b

0
a

i
$

O
 

o
\t 

f{ 
tr

E
.

o
\

o
 

O
.

r
l

^
C

d

b
0

rJ
.{ 

E
 

!

.i 
i.e

 
6

 
-

l
f

o
 

u
c

)
(! 

>
t(n

 
>

b0 ji 
ti 

-C
 

.rl
q

J
H

O
!

0
d

lr
 

(
!P

'O
 

O
 

qJ 'rl
O

-l 
>

 
0

J
 b

O
 

P
! 

O
 

C
€

 
tr 

. 
tr

d
t

r
f

i
 

.
-

t
o

 
o

€
J

 O
 

p
>

a
' 

E
o

'rl 
C

J
 d

 
'-{ 

E
0

J
 ! 

b
o

-q
 

rd
 

o
 

o
l

r
(

!
t

r
s

d
.

r
.

l
o

o
.z

 
6

 
d

l+
l

&
a

 
o

d
 

tr 
q

, 
k

'-l 
u

o
o

o
r

o
c

!
.

r
r

x
E

6
.

r
r

o
 

x
!

t
r

6
p

>
o

 
+

J
d

 
((J

 
o

 
q

.i 
.i

E
O

 
6

 
O

J
 

tr

O
0

J
'-

l
O

O
l

J
 

!
H

 
o

c
q

.
i

-
C

 
l

r
d

>
,

 
,

4
p

o
 

o
.H

 
lr-c

 
3

 
u

 
o

{

q
)

 
u

^
!

'i{
 

O
d

 
C

-
J

 
-

H
 

O
 

t
.

d
-

a
 

q
J

I 
r{ 

q
J

r) 
+

r 
-d

I
r

r
-

c
\

o
q

r
5

u
..t

u
u

O
N

'O
 

d
 

c
0

 O
 

ti
| 

tr 
E

.ri 
li 

O
H

(
s

0
D

b
O

t
r

 
H

H
 

li 
o

.rt 
(U

F
V

H
T

E
}

p
.

-
t

!
o

q
J

 
d

J
>

 
>

l
b

0
O

!
F

q
r

-
l

!
d

o
i

c
d

 
r

-
1

O
 

J
4

J
 

E
J

U
 

d
o

 
x

(! 
(,) 

(! 
.i

| 
ts

,o
'\, 

J
 

tr 
H

$r
€

o
 

0
)

o
 

!
.

d
 

p
d

J
p

 
O

r
J

{
.

)
€

 
(

t
d

^
 

^
+

l
 

t
r

'c
O

O
C

J
.

O
 

O
a

5 
!d 

.r'l 
lJ 

(,) 
0J 'd

O
q

-
'l

 
J

 
U

q
r

O
 

^
.

;
\

<
€

.
r

t
 

O
.

o
 

.
q

€
 

q
u

q
 

Q
 

!
q

 
t

r
o

t
r

0
J

b
0

.
o

9
0

+
r! 

O
 

'O
 

>
 

O
,F

i
o

o
@

.
i

t
r

p
o

 
6

 
O

n
d

'r
1

(
0

!
;

 
a

J
O

q
 

O
q

J
G

b
0

.
'r

'l
6

U
O

q
J

t
r

r
!

O
P

'r
'i

r
0

F
l

tr 
o

 
! 

n
 

o
 

0
0

-c
.

r
l

o
 

S
!

P
!

O
 

P
 

$
 

ll 
'n

'ri 
a

'r
l

6
o

>
u

$
o

t
r

 
c

4
l

r
 

O
X

>
tirr 

o
 

o
 

(0
 (J

c
0

u
 

t
r

!
u

 
E

c
d

H
 

o
 

p
q

-
c

 
(

!
';

N
q

 
o

 
u

I'r 
-i 

! 
'-l 

o
o

 
(! 

c
0

 
. 

o
J

d
 

tr 
!

!
!

t
r

.
o

l
r

o
a

J
(

J
D

.
'l

O
 

O
>

P
3

 
-o

 
!'! 

tl 
.r4

 
o

,)
a

r
e

E
 

r
-

l
 

b
O

E
t

r
d

o
a

r
f

 
!

 
d

t 
C

J
 O

.-
l 

O
 

O
 

^
!

o
 

o
 

o
.tr

 
d

 
b

0
d

$
i 

q
J

 c
J

 
. 

o
l4

 
d

 
A

A
!

 
E

:
 

O
 

t
i 

$
i

&
 

o
€

J
.

d
p

q
J

€
J

O
.

!
o

u
o

H
c

j-c
 

trH
 

(! 
'i

d
!

o
 

o
E

o
S

.
.

t
b

0
 

0
0

u
C

J
r

+
r

!
i

>
l

r
U

O
.i 

O
'.f 

ir
iq

 
r

!
H

 
!

o
o

 
o

I 
C

'd
 

o
0

l 
tr 

E
 

b
0

t
o

.
d

.
.

.
t

o
o

t
r

.
a

.
H

(
r

.
-

l
!

O
.

d
.-t o

 
E

v
 

o
 

o
 

! 
.

o
H

 
u

 
3

 
r

't'g
!

,
 

>
o

 
o

o
t

.
-

l
d

 
o

 
!

 
o

u
 

d
 

d
 

q
)

d
 

o
 

.
.

.
1

 E
 

O
.

.
{

H
"

{
'r

4
E

>
 

A
 

H
-l! 

d
.rl 

O
 

o
 

E
 

tr
--l 

tr 
o

-d
 

o
 

5
 

O
.-l

I
 

c
i

h
0

l
r

u
O

A
 

.
i

H
 

O
 

.r{: 
,-t 

O
 

A
)

H
q

i
!

E
 

!
u

3
F

4
!

 
A

O
 

O
!

 
C

i
 O

5
 

H
d

O
P

'-
l

'd
a

J
.

-
t

d
0

d
 

!
c

d
X

a
)

h
0

c
J

t
r

|
{

d
(

!
B

o
o

d
t

r
.

F
r

p
0

J
E

 
o

O
i

.
r

i
P

 
O

'r
l

A
O

O
.

o
€

o
u

c
r

s
o

o
 

o
 

d
-d

 
o

 
o

 
c

0
 rr

I 
4

r
 p

 
d

 
O

 
0

J
.d

€
 

O

ItF

tl

6r:)
F



L(d

EL+
J

o

II
)\Yi\,

\N

A
.

p
c

o
 

q
 

5
q

)
o

r 
o

 
c

.lo
+

,
d

 
g

r 
':€

3
3

. 
+

r.- 
0

., 
O

 
O

 
.- 

=
6

 
{J 

E
_

C
 

-O
 

C
 

C
 

(I) 
(J 

rd

. 
H

3
 

P
- 

g
g

'E
 

E
.=

.5
 3

q
J

 
q

-
C

 
r

d
P

.
r

 
!

{
J

C
-

O
C

 
G

) >
 

.F
O

 
O

 
E

 
O

 
(J

 
(o

O
 

-O
{J

 
lJ

 
O

J
.F

-C
 

O
,

{ 
6

.F
 

C
 

o
 

C
t,+

i 
! 

.O
(|- 

(U
 C

e
 

E
-

 
E

 
(

u
.r

 
c

.-
 

o
 

C
J

g
_

 =
._

O
 

E
 

L
 

E
.F

 
=

9
- 

A
 

C
J

 _
 

C
H

-o
 

(IJ
 o

 
O

J
.F

.d
 

{r.6
 

c
J

 o
1

J
 

c
J

 
>

 
C

J
 >

 
E

{
J

+
, 

r
d

 
O

r
U

6
J

-
 

G
J

-
O

.r
C

.F
 

+
J

u
1

 
(o

 
+

J
-O

 
! 

+
J

 
0

J
E

 
>

 
o

tr)(ts
c

) 
rE

.6
 

- 
rJ

 o
E

o
 

@
L

C
)

.
-

{
r

 
L

-
o

J
r

d
C

.| C
 

C
lo

 
5

c
) 

L
) O

- 
.e

'r(e
9

-
{

J
=

 
0

J
 

o
 

^
O

C
J

 
0

J
=

q
_

!
.

6
 

+
r

o
 

F
\

o
o

 
s

 
0

J
5

+
r- 

+
J

 S
- O

H
 

o
 

() 
+

)+
, 

a
O

 
6

 
.e

 
1

6
-0

 
.O

 rd
 

.- 
A

O
 

! 
$

-
 

=
 

q
 

(
u

L
(

t
,

(
-

J
 

=
O

O
O

C
=

 
F

C
.

T
E

O
-c

 
l-+

r 
o

 
ro

{J
o

(F
P

 
(U

 
O

 
(U

 
'O

.r-O
 

(J
 

d
 

O
,{_

f if3
3

E
E

 
A

'3
3

3
<

 
O

 
-o

P
- 

0
J

 
!- 

c
) 

..o
(J

 
C

 
g

 
.d

 
O

 
=

! 
'r+

r 
rd

! 
>

)
O

 
.r

 
.P

 
=

 
(

)
.F

 
o

tJ
.F

{
J

.c
| 

O
_

 
U

)O
_

.--A
 

- 
g

 
o

-
(

l
J

 
O

.
 

.
c

(
l

)
 

r
6

c
 

(
d

(
U

g
O

)
o

 
(J

O
 

C
J

.- 
U

 
o

) O
 

O
 

(u
 O

o
J

 
c

o
 

o
!

-
o

o
o

(
J

 
o

>
\

-
c

o
E

 
g

o
t 

E
 

rd
 

d
3

 C
.r 

.F
 

C
J

'=
 

6

!r>
t 

.9
- 

3
-P

 =
 g

 E
=

 
E

5
 

=
C

 
+

i 
. 

.F
 

.r 
lo

+
r 

O
6

c
 

.
r

O
r

 
q

-
o

j
>

u
 

=
 

-
(

'C
)

a
,

c
)

P
 

!
N

 
.

-
-

c
-

 
L

E
,

 
(

lJ
 

>
c

@
.

F
O

.
F

(
U

 
3

 
C

+
)

+
r

O
g

O
 

{
J

'.
g

O
l

.r 
(trO

J
 

3
- 

c
r, 

C
 

5
 

0
J

 
. 

g
 

d
{J

 
O

o
o

L
 

r
o

Q
)

 
'F

.
u

0
J

O
l

o
L

m
 

5
.

 
l

o
O

J
>

rE
+

r 
4

 
6

 
1

6
 6

 
C

 
'{- 

A
-q

J
 

<
) jZ

 
^-C

 
L

)
L

n
 

a
E

 
0

J
.

-
 

!
 

O
C

J
!

+
)

C
(

o
 

6
 

.
r

0
J

 
q

-
>

r
L

g
c

r
o

o
 

o
J

o
J

 
1

6

€
g

fq
, 

-
o

B
 

o
=

o
€

3
'-

r
d

 
f=

€
9

.=
.F

Ir)O
 

! 
0

J
 

c
 

(o
 

(J
 

s
rr) 

.F
p

 
q

).d
-O

F
 

C
: ilC

{ 
L

 
O

(, 
O

 
! 

L
 

>
 

. 
(J

rr) 
3

: 
X

 
>

 
(l) 

!
L

(
o

.
F

 
O

 
C

J
 

(
J

 
.

r
O

r
o

+
)

'+
r

.
r

@
 

-
c

.
)

O
9

-
O

0
0

)
 

(
J

=
O

o
O

 
I

 
(

l.
)

c
 

]
J

 
c

c
s

(
O

 
C

=
2

.
\

)
g

t.r 
c

! 
!- 

L
 

O
 

l!'!tp
 

:' 
O

J
 =

 
O

 
o

 
S

_
L

 
C

 
O

J
O

 
c

.) 
.F

 
C

,) rd
 

c
) 

E
 

- 
O

J
 

.;! 
c

 
O

c
)

c
C

)
-

O
 

-
c

)
 

O
A

 
!

+
r

-
C

O
O

+
r

_
C

 
p

O
.

-
O

-
O

(
J

.
r

O
 

-
O

 
E

 
-

C
r

d
 

(
d

C
P

 
+

r
(

6
+

)
 

r
O

-
C

 
=

6
C

c
.

)
q

-
 

'.
d

 
c

)
 

P
g

 
>

C
J

 
(

u
.

d
c

 
6

a
Y

 
c

€
*:f 

b
 

E
 

!9
 

.,B
E

f;"3
 

b
=

E
g

S
O

(F
Y

) 
0

J
'_

 
L

 
O

 
c

 
L

 
L

 
O

 
>

! 
3

 
o

-
c

O
O

 
=

O
 

c
O

 
q

-
C

 
O

O
-

f
i

J
t

+
-

-
-

-
!

' 
t

l
J

-
e

s
o

o
 

0
(

o
 

€
J

 
O

O
_

+
r

-
)

.
F

C
O

F
 

.
 

't
t

 
6

a
C

 
!

 
-

(
J

 
o

 
@

.
-

p
'

i.P
r-f 

g
 

g
P

'-g
.3

g
"g

€
 

.,3
.:=

5
O

- 
o

 
(J

i 
0

., 
O

.r 
C

J
 

{J
: 

>
).d

 
o

) 
C

 
q

- 
A

J
 O

.
F

:
F

O
>

 
L

 
r

s
L

 
L

P
.

F
1

6
E

'0
J

L
 

0
J

-
 

L
(

J
.

)
s

O
C

 
€

 
+

)
(

6
 

(
u

r
d

+
r

(
J

 
L

 
(

J
e

(
J

O
L

.r.f 
l- 

g
J

 
q

, 
P

 
0

J
 

s
s

 
(U

 C
, c

 
O

 
o

 
q

,.r=
E

(F
=

C
)

O
c

O
o

 
c

f
 

<
c

 
F

B
a

.
o

.
F

r
d

.
r

 
d

=
+

J
+

r
c

|

thb||.tI.!!,IohIUI!UlP
o

t
r

s
l

-
a

 
d

 
o

o

t 
!3

J
|,t 

I 
(')=

!
E

lEF
=

eI

ka\v
.r<vv14

=
9

 
b

,g
+

-. 
l 

rt
U

.F
 

.
(+

. 
>

!F
.>

A
 

H
r+

- 
P

v
;

o
'-

2
 

Y
..'

t
r

 
Z

c
t

,
o

 
<

.F
 

1
6

A
 

<
L

E
)r 

z
+

J
 

o
J

-
 

^
 

o
O

-
 

=
'

F

F
! 

<
O

 
'

(
!

{
s

It 
J 

>
r C

\l
Ii 

,. P
N

x
 

d
5

*
l_

l 
:s

_
B

tt) 
<

 
ru

q
.l 

H
l;

Id
 

1
!

J
:

Y
;

.

6
E

a
r71^

t
v

.:t1

)-/

l8



t:(t1'
oTaJ,igo.o6&iioo

7cI-oqrx9
a

c
!

F
0

"

p
-

3
it$

(
J

-
-

O
C

'
F

n
.

(
J

C

O
.

J
O

L
I

I
J

G
J

.
L

.
L

o
5

+
j

a
o

j
o

J
o

J
C

J
@

c
)

.
o

q
r

l
-

'
t

{
-

E
E

r
+

-
-

{
r

c
f

.
p

(
F

p
0

)
F

{
J

c
l

.
.

.
r

+
l

u
)

G
t

L
c

l
c

o
-

l
 

o
O

o
q

.
-

!
-

O
-

.
r

+
J

<
r

:
(

l
J

c
=

E
=

'
O

.
O

O
6

J
 

.-
 

'F
 

6
 

C
)

 
E

 
o

-
.-

 
L

 
C

)
 

-
c

'-
 

F
 

O
-

 
O

 
E

 
V

, 
r

+
-

 
-

 
-

 
E

 
q

o
 

o
lo

 
{r 

q
- 

5
 

c
 

-o
 

+
r 

(J
 

c
 

0
J

'- 
P

 
=

 
.F

 
c

 
: 

o
 

0
J

 
q

J
 

+
J

 
(u

+
r 

(J
l 

O
 

F
 

f, 
>

re
 

() 
+

r 
o

 
=

 
o

 
>

 
(f) 

L
:

c
{

r
C

J
q

L
'

=
(

u
 

c
l6

 
Q

)
 

a
 

E
 

€
| 

E
 

+
J

 
o

 
: 

+
r

 
{

J
 

6
 

q
 

o
 

o
 

c
 

0
J

 
g

 
o

r
E

 
.o

 
O

 
ir

t
L

c
f

I
 

P
O

-
c

+
r

.
O

E
.

r
t

r
o

c
i

>
c

,
)

C
.

O
-

c
L

L
L

C
J 

{Jl 
=

 
O

 
C

 
-O

 
E

 
0j 

F
 

a) 
o 

cl, 
@

 
- 

L 
- 

L 
+

) 
O

 
O

 
Q

J 
L 

0J
s

 
-

l
 

o
.

F
 

q
 

o
 

=
 

s
.

r
 

L
 

o
 

+
)

 
.

n
 

o
 

d
 

c
.

,
 

c
D

 
u

 
r

d
 

(
t

,
F

 
=

 
F

<
l 

>
-

c
 

€
 

E
.

-
 

-
 

o
 

P
 

-
o

 
(

o
 

c
a

 
)

r
 

r
d

 
c

 
(

U
 

>
 

o
 

c
 

E
 

c
 

c
 

'O
 

(
)

 
-

O
E

!
+

J
r

d
L

+
l

-
r

!
+

)
-

d
O

(
:

'
-

.
F

O
O

.
O

L
c

)
r

c
t

d
 

0
J

'
c

 
-

c
)

 
O

'
F

'
F

 
C

J
 

L
 

{
r

 
O

)
r

'
r

-
 

0
J

 
O

 
E

 
O

 
+

r
 

(
J

 
O

 
L

 
@

 
O

.
l

J
d

s
(

J
r

{
-

c
r

F
+

J
}

s
c

.
r

c
6

F
-

L
0

J
C

f
c

J
(

J
o

t
'

.
+

-
(

f
o

H
+

r
o

c
)

q
J

F
6

:
r

.
F

o
.

-
c

r
+

L
(

6
0

i
r

+
-

o
J

E
=

(
J

L
E

P
O

-
C

o
g

(
J

f
)

>
\

+
)

6
L

F
o

O
C

{
C

h
-

o
c

]
)

6
.

V
F

c
O

B
C

.
r

.
5

-
N

A
J

O
.

o
o

d
O

=
c

 
. 

c
'u

 
o

)
 

o
 

0
J

 
>

,
.

-
 

.
 

q
, 

5
 

E
 

c
J

 
+

)
.-

 
+

r
 

d
 

<
 

'a
 

u
 

6
 

q
'J

 
o

 
<

t
O

c
q

'
r

(
u

L
(

)
E

p
{

J
(

U
.

F
t

-
.

U
+

J
.

t
'

6
L

c
t

C
+

l
-

}
c

.
,

p
 

6
 

C
J

 
c

o
.

d
 

C
.

,
 

=
.

-
.

r
+

r
>

0
J

T
t

-
O

 
:

r
d

s
4

J
 

E
o

.
E

|
 

(
u

 
O

c
}

-
O

 
H

=
@

L
L

L
)

F
+

i
.

t
'

(
I

J
C

C
6

6
e

p
f

C
O

'
O

L
5

(
r

,
+

'
.

{
 

d
 

s
 

O
.

,
 

0
.

J
 

G
J

 
O

.
-

 
O

J
E

 
L

p
 

:
 

L
 

C
.

F
 

O
 

O
 

X
 

(
J

.
g

 
r

d
 

4
E

+
J

 
€

9
-

:
Z

C
J

(
J

!
-

!
:

0
J

!
-

O
O

-
O

o
)

:
)

L
+

r
-

O
t

-
(

U
O

'
F

S
O

=
.

:
s

+
r

+
)

s
6

L
.

o
>

)
L

>
a

c
,

.
l

r
o

o
=

Q
J

L
.

F
L

5
4

J
t

n
c

o
o

+
r

o
+

r
o

q
j

.
-

-
o

c
D

o
-

@
c

J
o

L
o

4
J

o
-

@
q

c
-

4
.

-
c

)
s

o
g

-
O

)
 

d
 

O
'r

 
0

J
!

 
5

 
+

r
 

r
o

 
q

)
-

O
 

C
J

 
C

J
 

c
)

 
O

 
f

 
O

,
g

 
O

J
 

O
t

 
.

d
 

>
 

o
j

i
r

-
 

0
'',

 
O

i
]

 
U

)
H

O
4

=
C

F
6

-
1

J
(

r
E

.
:

:
(

-
)

.
-

O
.

o
L

O
E

.
T

D
O

'
-

e
=

E
:

L
+

J
L

+
J

'
-

C
C

L
c

:
t

J
.

d
>

L
+

1
(

'
+

)
!

 
r

-
 

.
 

O
 

C
 

Q
J

'
r

-
 

5
 

O
 

.
O

 
L

 
0

J
 

:
'

 
C

 
3

J
.

p
 

(
l

J
 

q
)

u
)

 
O

e
 

(
l

J
 

0
)

 
(

J
 

L
 

6
.

F
 

U
L

O
r

E
0

J
(

:
I

r
l

p
.

.
(

J
>

=
s

t
J

s
L

c
S

L
.

d
-

c
=

6
0

0
,

'
>

s
p

 
i

l
N

E
r

o
f

x
o

J
o

+
r

o
.

E
'

o
+

r
0

,
r

{
J

.
d

u
1

f
+

)
{

J
q

-
L

.
r

{
J

o 
0 

q 
=

 
c 

@
 

o 
Ll 

s 
c 

6 
>

 
(J 

c 
c 

o- 
=

 
qt 

q 
o 

(fi 
u 

+
,

=
 

L
 

.r 
O

 
€

 
-c

} 
6

lp
 

O
 

lr 
.d

 
5

Z
 

O
 

+
r 

o
 

U
.F

 
q

- 
C

 
J

 
.6

 
c

) 
C

n
0

J
U

:
:

C
>

!
=

l
'

-
p

'
F

p
+

)
o

r
d

c
E

L
>

O
.

-
O

.
O

'
F

c
r

>
t

o
.

6
|

-
E

l
 

c
p

E
-

o
(

u
3

<
:

o
5

.
c

o
o

.P
 

p
 

E
 

E
 

+
J 

0
J 

- 
q

- 
fl 

C
 

6
 

A
 

'- 
C

 
U

 
6

 
)\ 

D
 

>
' 

C
 

L
 

O
 

. 
C

 
(, 

.- 
+

) 
O

r 
C

tl 
p

c
 

-
a

J
 

.
d

c
c

 
a

v
)

l
 

E
 

E
-

o
 

r
d

c
6

 
(

F
.

r
t

i
-

-
 

o
L

o
 

c
E

q
o

c
F

O
-

{
J

 
C

O
+

)
:

O
.

-
 

.
q

C
0

J
O

o
q

-
,

d
a

j
C

'
-

E
 

O
r

O
r

.
r

 
O

 
C

J
 

=
o 

r 
o- 

E
 

o) 
L 

-l 
+

r 
C

,, 
cr 

+
) 

0.i 
L 

:z 
() 

'- 
L 

E
 

t- 
+

r 
q 

O
) 

>
 

<
f 

c 
n

0
J

 
-

O
 

0
J

 
>

' 
O

J
 

E
 

L
 

-
O

 
6

l 
c

 
E

 
lo

'-
 

(
J

 
r

 
I

 
p

 
(

t 
0

J
 

J
 

r
d

 
O

 
o

 
C

r
'r

 
d

'r
 

(
U

| 
6 

tt't 
E

 
O

) 
(d 

0J 
O

l 
0J 

E
 

c 
5 

L 
4 

E
 

a 
- 

o 
co 

0J 
=

 
L 

(J 
16 

- 
E

 
L

a
P

r
o

f
J

-
(

J
l

 
E

O
.

U
o

=
o

@
C

(
J

.
n

6
(

U
l

i
+

-
c

.
c

H
o

e
:

E
(

J
E

c
O

s
+

)
Y

c
)

q
-

O
o

l
 

=
.

L
+

r
O

U
p

 
=

 
-

 
.

U
'

-
'

-
 

c
l

o
 

(
)

 
r

 
o

 
p

r
_

 
L

.
-

-
c

'
 

L
+

,
 

C
l

 
|

 
o

j
-

O
 

{
r

 
t

 
(

J
=

a
 

q
J

Z
 

c
=

6
l

u
L

0
)

 
0

,
i

O
<

r
J

p
-

r
 

L
I

O
J

L
c

 
E

t
r

(
5

6
o

:
'

0
J 

c 
c 

.. 
'- 

-l 
u

 
- 

L
 

- 
E

 
d

 
J 

o
 

-C
J 

. 
(Jl 

l_
 

rO
 

tU
 

c) 
(]- 

O
J 

+
, 

()

E
 

=
 

d
 

! 
c

l 
=

 
>

o
-l 

! 
6

 
ta

 
lo

 
! 

o
, 

E
r 

O
 

(U
 

c
 

()l 
O

 
E

 
>

r 
E

 
c

, 
c

 
=

o
 

Q
- 

E
 

o
l 

! 
6

 
. 

c
 

- 
q

- 
o

 
c

) 
a

 
=

 
L

 
O

 
! 

.6
 

-(f 
C

J
 

c
l 

.r 
O

r 
. 

c
., 

-o
.-.F

 
c

J
+

J
 

(6
.-l 

6
 

-(' 
J

l 
€

 
E

 
t- 

o
 

o
 

q
J

 
6

 
- 

@
 

.- 
-o

 
o

l 
p

 
@

 
o

J
 

c
lr 

lJ
 

E
 

+
J

6
 

cJ 
J 

p
l 

o
 

L
I 

J 
r 

o
 

@
 

>
1

 
F

 
C

) 
>

 
L

 
(Jl 

F
 

q
J 

q
- 

rd
 

-O
 

-r, 
u

 
p

 
c

P
 

!
 

-
l

 
E

 
p

 
O

l
 

c
 

o
 

(
,

 
(

'
)

 
c

 
q

 
6

 
E

 
d

 
H

 
p

 
O

 
5

 
l

r
 

c
.

-
 

c
 

0
)

 
F

 
€

 
O

 
O

J
q

) 
c

l 
p

 
r 

!l 
J

 
il 

o
 

s
 

+
) 

(u
 

+
) 

L
 

o
 

c
jl 

E
 

F
 

- 
6

 
a

 
f, 

L
 

- 
E

o
l

 
o

 
c

-
J

l
c

a
 

o
 

o
J

l
 

-
 

E
 

r
+

-
 

p
 

L
.

r
 

p
 

o
 

!
 

@
 

o
-

 
L

 
q

l
 

E
 

=
 

=
 

o
 

o
-

r
 

+
,

.
-

l
 

+
a

l
 

+
r

E
l

 
p

c
o

9
-

!
=

.
r

-
c

:
-

L
q

J
=

l
 

C
.

J
l

o
-

d
O

p
l 

o
 

=
 

. 
q

 
c

 
d

tl 
d

 
6

 
r+

- 
o

 
! 

o
 

E
 

p
 

o
J

 
(u

 
d

J
 

>
 

l-<
 

o
 

() 
p

o
l

 
€

 
!

0
J

 
0

J
 

L
l

f
,

 
0

J
 

o
 

6
 

L
.

,
-

 
.

-
(

+
-

 
o

o
 

q
j

l
p

 
>

=
 

c
 

6
 

c
 

o
-

r| 
(4

 
1

J 
rl 

rl 
E

 
u

l 
- 

>
\ 

o
 

6
 

4
J 

- 
0

J 
q

- 
(, 

.d
 

-l 
(' 

d
 

@
 

E
 

q
J 

c 
<

(
a

l 
L

 
L

 
rl 

: 
E

 
: 

6
 

L
' 

.r 
a

 
.- 

>
 

(f- 
U

f 
L

 
C

i 
tr- 

O
l 

s 
-(f 

0
J 

C
 

E
 

.F

O
l 

A
J

 
r 

-l 
- 

o
 

p
l 

>
 

d
 

(F
 

+
) 

a
 

L
 

'- 
- 

C
 

- 
L

 
O

 
'rl 

'- 
O

 
o

 
o

)l 
q

,J
 

O
 

d
 

0
.J

 
N

 
J

L
l 

c
 

c
a

 
-l 

(J
 

(J
 

c
l 

q
J

 
E

 
'{- 

- 
>

,4
J

 
.o

 
--'- 

d
 

d
 

I 
p

l 
s

 
+

) 
! 

r-d
 

o
 

C
 

- 
D

 
6

 
()

p
l

 
E

 
-

l
 

c
 

o
J

l
 

E
 

o
 

f
 

-
 

E
:

i
.

r
 

r
/

r
 

o
 

q
J

 
l

o
 

p
 

r
l

 
p

 
c

 
c

l
 

E
 

r
d

 
1

6
 

L
 

o
c

i 
c

, 
p

 
6

l 
'- 

)\ 
E

l 
L

 
f, 

o
 

r' 
E

 
I 

() 
L

 
0

J
 

fl 
'- 

u
 

d
5

 
d

l 
lg

 
.o

 
F

 
c

 
c

D
€

H
l

 
=

c
{

r
l

 
:

c
J

l
 

:
6

C
.

,
0

)
c

r
^

.
6

C
J

0
J

=
l

=
O

J
r

d
l

 
d

L
'

t
t

r
€

' 
C

J
.

-
l 

c
 

o
'i 

c
)

 
c

 
L

 
6

 
q

 
D

,a
 

. 
c

 
c

 
(

F
 

L
 

C
.J

 
5

 
L

 
E

 
s

f 
J

@
f

i
 

(
J

.
d

t
 

e
+

r
c

)
d

d
o

+
j

P
(

)
9

r
r

J
G

)
H

(
J

q
J

 
o

l.- 
c

l 
L

 
lE

 
0

J
 

C
J

 
0

) 
._

 
+

r 
C

, 
lJ

 
lo

 
O

.
L

c
l

 
s

6
l

 
O

o
O

s
6

.
c

O
5

l
-

-
s

o
O

H
c

)
r

O
q

r
E

C
r

a
=

l 
=

 
=

l 
'+

-
 

C
)

 
p

 
+

r
 

5
 

F
 

\z
 

n
 

d
 

<
 

p
.F

 
(

v
 

H
 

(
, 

L
 

<
 

'c
t 

r
! 

.u
'F

 
c

o

\-_
F

lg



c
;

.
.

d
+

r
o

rJ
 

6
-o

 
iE

E
 

P
- 

3
 

3
 

q
I 

P
E

., 
:

q
-

+
r

P
.

F
o

J
'-

i
c

P
-

:
n

q
+

r
a

t
P

d
l

O
 

O
.

-
a

 
C

P
 

E
 

L
 

N
'-

 
o

 
9

)
' 

O
'i

-
-

'C
-

 
=

+
' 

:
 

!
-

 
C

 
o

'O
''6

 
L

o
 

(
\

J
 

f
@

 
o

 
u

+
J

 
O

.
d

 
=

'-
 

i
 

C
.

l
<

+
r

 
A

J
 

o
p

 
r

u
 

O
 

O
 

0
J

 
6

-
J

s
 

:
J

; 
N

 
a

 
6

 
- 

a
 

- 
o

 
p

 
i'1

 
+

:'F
 

E
 

F
 

i,r 
f 

- 
A

 
E

 
+

' 
3

 
q

- 
+

"
 

0
r 

5
 

r- 
P

 
+

r
.

o
r

p
J

l
s

o
r

g
i

q
x

r
'F

o
c

-
)

'c
r

r
o

x
c

L
o

r
d

t
o

@
 

C
) 

O
 

- 
-O

 
J

 
Q

J
 

- 
! 

i- 
O

 
+

' 
C

 
L

 
- 

+
' 

tO
 

-O
 

O
r 

O
 

rr 
O

't 
O

'6
 

() 
O

- 
O

J
 

C

[j 
5

 
J

 
o

 
i 

t..r 
a

 
<

 
fu

 
s

 
o

J
 

o
J

 
i 

i 
a

 
q

-'=
 

L
 

o
r 

c
] 

a
t 

c
 

'e
 

=

!_
 

p
 

o
 

o
 

Q
J

 
<

 
O

- 
(fi+

- 
6

 
g

 
=

 
rr 

o
 

t 
c

 
o

J
 

o
 

+
) 

a
J

 
O

,l 
F

 
L

 
L

c
r

 
o

J
 

o
 

o
€

J
 

o
 

J
{

J
 

O
 

O
s

r
o

 
o

 
o

A
l

 
o

 
=

 
\

"
 

t
E

 
d

J
 

u
 

r
o

+
j

o

l
r

J
r

O
-

C
p

q
=

s
O

-
-

q
-

q
(

6
O

'E
o

d
F

@
r

P
c

'F
c

o
c

+
J

(
D

=
o

o
o

j
.

r
o

r
u

r
b

o
';

Q
o

>
1

6
c

,
'-

p
o

o
c

r
+

o
 

o
J

L
<

c
t

e
.

c
r

r
€

 
c

 
5

o
(

J
o

J
o

|
=

 
L

 
!

o
 

c
D

 
E

O
'r

'e
r

O
m

c
c

L
r

!
c

'a
c

'i
t

c
J

!
'r

a
j

o
-

'o
J

!
.

!
o

'd
P

E
p

 
.r 

p
 

.u
 

@
 

q
J

 
! 

E
 

o
 

q
 

=
 

o
 

s
- 

o
 

o
- 

o
 

L
 

-o
 

=
 

+
' 

O
-'_

 
>

 
q

- 
L

'! 
{J

 
C

(! 
a

 
o

 
L

) 
P

 
'- 

'; 
o

J
 

=
 

q
 

o
J

 
o

 
=

 
'o

 
E

 
5

 
g

J
 

o
 

a
z

 
H

 
(U

o
 

-o
 

s
r 

-o
 

c
o

 
-; 

c
J

 
3

 
=

 
+

, 
o

- 
(l' 

rJ
.

:
;

i
'o

s
.

9
-

i
=

o
s

(
'.

-
C

J
T

4
N

N
c

O
F

O
P

p
+

J
a

.
;

o
c

r
'-

o
r

a
'g

-
F

'c
o

o
r

u
P

'-
.

;
5

>
i

l
.

3
C

r
 

(
J

<
J

-
 

O
J

 
€

 
o

)
 

r
'-

 
o

 
E

1
i

 
r

d
 

c
 

I
 

.
(

,
'-

 
O

>
 

c
J

 
C

c
.

r
,

 
r

 
r

o
 

q
-

=
 

.
 

r
u

 
o

'F
 

L
 

o
 

c
l

 
o

r
 

3
 

t
^

 
6

g
 

b
g

€
 

S
*

,
3

8
 

E
.=

 
- 

a
 

O
J

 
+

, 
+

, 
+

, 
{J

 
O

-- 
O

 
C

r'- 
S

 
-(t

c
 

o
.J

 o
 

! 
q

 
6

 
o

 
rd

 
I 

q
J

 
i 

i 
+

r 
F

 
r- 

o
 

lo
 

O
 

O
 

c
J

 
-, 

g
: 

r'E
 

A
s

r 
6

 
a

 
- 

q
- 

p
 

q
- 

c
j 

r. 
i 

t 
- 

o
 

rr 
a

 
=

'- 
+

: 
c

r 
L

 
! 

r! 
>

 
5

c
N

!
o

s
O

r
{

r
O

-
^

c
t

g
l

:
)

r
q

C
.

J
c

u
O

g
d

J
p

(
J

:
J

-
c

.; 
(7

, 
(J

 
;.- 

<
u

 
!- 

o
 

rs
 

g
 

i'F
 

L
 

o
r 

o
r 

o
 

rtt 
o

r 
t 

q
 

i 
o

 
I 

F
 

"
; 

;'o
i 

o
 

5
 

(o
 

E
 

o
 

r, 
0

., 
+

) 
c

: 
L

 
d

 
d

r 
E

 
q

) 
L

 
>

-o
 

q
 

t
L

d
O

C
O

p
q

J
c

)
p

C
S

.
d

L
!

r
',

>
t

F
'P

'E
g

l
l

.
c

d
c

l
J

E
 

N
 

l
g

 
=

€
 

o
 

i
 

i
 

o
 

o
r

 
+

r
 

c
l

 
o

 
a

 
o

t
-

 
o

 
t

t
o

J
F

d
'F

E
'-

 
=

 
6

 
L

J
 

r
o

-
c

i 
q

,-
 

o
 

iE
, 

;c
.g

f,;*
,.=

.8
*

H
=

 
a

6
 

tq
r

E
r

:f
(

u
L

O
J

o
o

C
T

-
o

P
O

,
u

 
s

, 
c

 
c

J
 

c
 

p
 

o
 

q
J

'l 
tu

 
o

 
- 

O
 

o
, 

tt 
; 

6
 

=
 

o
 

o
' 

o
 

o
- 

o
'- 

-o

G
.

F
.

c
'r

o
i

a
;

'-
c

v
5

i
-

c
e

i o
rE

F
c

ia
,F

S
S

=
 

€
;;;F

g
-b

.e
ts

,.*
 

S
 

q
U

q
E

i
3

 
E

 
t

 
-

'E
'E

 
3

 
u

-
 

!
-

 
c

t
 

r
r

 
r

 
=

.
d

 
lq

 
6

 
'-

 
o

)
'F

 
o

 
o

-
 

o
r

q
 

e
 

=
 

c
'F

 
s

'-
 

n
d

 
c

)
 

-
v

 
p

 
6

 
=

 
+

' 
-

 
q

-
 

i
 

o
 

r
J

 
o

r
 

o
 

c
'c

' 
b

 
o

'F
 

(
t

s

u
+

J
.

r
q

,
-

p
-

O
C

r
o

6
o

o
-

L
(

';
r

U
'F

F
1

6
O

+
',

(
J

O
A

',

rE
;E

 
H

''-. 
E

g
 

E
&

 
f 

'E
 6

i; 
; 

-.: 
s

* 
A

t 
! 

e
 

g
9

 
&

r 
U

O
J

 
o

-
fJ

 
J

 
s

'o
.-

.I 
O

 
O

J
 

t+
-

'tr
' 

o
 

'-
 

q
-

 
-

tr
' +

t 
(

J
 

L
 

' 
r

d
 

3
-

 
d

J
'e

 
6

 
6

)
 

:

>
 

.
r

 
o

L
-

 
4

r
 

l
E

-
I

J
l

l
 

!
 

O
 

o
.

r
'O

 
o

o
!

 
(

u
'F

 
q

=
 

-
 

=
 

F
+

' 
P

o
J

 
o

 
@

 
(J

 
:5

 
=

 
o

 
b

 
o

i'; 
a

 
O

 
- 

- 
o

J
 

0
,, 

c
 

c
l 

s
 

E
 

=
 

?
 

(J
 

=
 

q
 

+
r 

6
 

0
J

 
() 

o

X
;!; 

;'-?
E

€
.E

 3
: 

.)E
 E

E
 g

;:3
; 

:F
 

e
T

r 
I 

- ! g
e

:
; 

3
,-"8

3
;; 

I E
 E

: 
F

i 
;: 

;_
r 3

:f;.g
 

-5
 

E
 =

 I a
tF

 E
s

€
:

.
;

+
)

u
t

'r
<

u
@

o
o

g
o

l
*

J
'r

q
. 

p
 

c
 

P
 

(u
 

o
 

b
Q

 
(J

 
o

 
c

 
c

l 
5

..- 
-o

 
o

J
 

} 
o

 
5

 
r, 

(6
 

+
, 

9
.-l 

p
 

'{- 
o

q
.- 

q
J

 
r 

a
 

+
- 

p
 

ln
 

a
 

+
) 

F
 

q
, 

G
, 

-o
 

rJ
 

o
 

f 
' 

lo
 

a
 

a
 

a
 

u
l 

'- 
L

 
o

 
- 

B

s
; 

F
 e

 s
 5

 s
; 

t;; 
- : f 

e
; 

g
 5

; 
U

; 
. r E

 5
 i E

l E I =
 i n

;€
=

lg
rie

a
i; 

: 
g

F
: 

ii::8
rts

-€
r 

s
l-E

;E
s

r
d

n
=

P
 

0
.

,
 f

,
 

o
J

 
-

o
 

b
i

a
 

c
 

t
-

 
c

 
c

)
 

L
 

t
n

r
o

 
!

€
T

, 
r 

- 
a

i <
 

c
 

! 
>

i 
+

 
L

 
- 

- 
; 

o
 

o
 

o
 

.d
 . 

o
-E

 
o

 
(, "

.;l 
.3

 
9

 
€

 
, 

*
- 

a
J

 
q

, 
o

 
- 

+
J

 
o

 
-'+

j 
o

J
 

1
6

 
?

 
E

 
q

- 
5

'r 
(!l 

q
- 

c
| 

(U
'- 

c
 

a
6

 
+

f
 

i
 

-
' 

a
 

-
 

d
 

c
 

-
 

-
 

o
 

i
 

o
 

o
 

p
'-

 
4

J
 

(
u

 
+

' 
a

r
 

d
 

o
 

"
:

 
9

1
,

'6
 

P
 

5
 

o
,

-
 

d
J

l
r

-
-

 
i

 
c

r
 

o
t

p
 

(
1

,
 

-
c

 
o

 
s

 
(

u
-

u
 

(
L

''o
=

 
6

 
c

c
-u

 
7

 
6

 
6

 
! 

c
J

 
b

 
o

 
E

 
o

 
rf 

:z
 

6
 

+
f 

5
 

- 
+

r 
O

.l 
rr 

L
'- 

+
r 

lz
 

I 
L

 
>

 
4

J

E
.l .:5

,tri:;;F
 

;d
s

;=
t€

E
!r6

lttH
f 

E
I !s

':.g
'!

a
 

o
 

q
i 

: 
€

 
O

 
,t 

- 
; 

; 
.- 

{r 
E

 
c) 

{ 
.- 

(u
 

o
 

+
r 

'1
 

Z
lt'- 

{r 
, 

'i 
E

c
.

,
 I 

t
h

]J
 

6
 

.
-

 
o

';
;

 
o

 
.'o

-
o

 
-

o
 

o
'F

p
 

o
-

 
0

J
 (

,-
5

L
 

d
J

.
-

q
J

 
o

.
F

 
=

 
@

 
f

 
.

o
 

;
-

 
E

 
v

r
5

 
r

u
'

o
E

-
 

O
I

C
 

-
C

 
V

)
 

0
)

 
|

i'I5
€

5
=

s
;!P

v
,e

 
a

a
 

6
S

e
i: 

q
is

'=
?

 
?

a
E

E
L

E
r

 
6

 
.

o
 

.
d

<
 

d
H

 
o

 
o

 
5

.
6

 
;

 
t

u
 

!
-

F
 

=
p

p
 

l
!

 
o

.
o

F
 

=
 

E
 

o
 

C
l

 
c

20



!
-

O
.

L
O

J
O

I

a
_

i 
^

, 
e

s
 

H
p

 
s

 
lr 

.i 
p

 
s

 
e

q
r

:
r

l
u

!
p

l
E

o
o

E
.

6
c

=
0

J
0

-
r

o
o

_
g

C
J

+
r

-
€

C
J

o
O

L
<

g
=

U
r

q
J

'r
+

i
l

f
o

)
C

j
 

E
E

I
+

-
o

.
F

E
I

:
@

 
C

T
O

i
E

:
O

J
 

E
 

t
r

r
)

c
r

)
 

(
u

C
 

0
L

T
J

c
r

>
F

t
4

.
-

.
-

=
;

F
E

E
'-

6
.

_
v

q
)

,
F

E
E

L
r

.
r

o
f

,
0

J
c

F
6

.
r

!
=

o
O

J
O

E
-

!
;

O
'E

O
O

l
c

L
.

r
o

!*3
 

' 
l.E

q
.s

;! 
;f 

,=
g

 
Irii.#

i 
t*B

..=
;,!.ia

 
E

E
a

'f 
lp

f 
g

 
=

_
n

=
=

 
:E

a
3

g
E

 
e

; 
ff-

€
@

C
)

O
I

C
(

J
!

r
d

c
O

.
F

.
t

f
O

.
e

:
c

'r
E

a
,

F
q

e
 

. 
4

'.- 
-u

 
F

 
o

, 
ru

 
{J

 
+

r 
L

 
(' 

o
 

_
c

 
i 

+
r_

 
i 

q
 

} 
6

 
6

' 
- 

c
-r 

_
 

E
 

o
 

d
J

(
U

J
L

(
J

o
c

r
6

r
O

t
?

+
r

D
c

=
o

b
i

-
-

o
O

!
F

ie
g

#
i; 

=
g

iA
A

g
i=

 
;:?

p
; 

H
E

E
F

flH
 E

:E
.E

g
*g

3
i 

.=
::;*^

g
g

J
 

5
F

g
;3

 
f 

E
€

o
*g

 
g

E
E

.
r

c
u

o
E

o
!

p
L

0
J

6
o

-
'>

Q
-

o
+

-
v

o
l

o
c

L
E

o
,

r
c

.
)

c
r

,
p

(
5

-
-

 
6

4
O

c
o

d
J

'r
.

d
'+

r
o

r
O

>
,

d
i

i
=

!
e

.
'O

)
s

+
r

s
+

r
!

-
E

E
!

?
-

o
-

o
E

E
.

;
-

,
a

.
;

d
-

c
a

!
_

.
d

j
p

(
J

d
J

o
j

;
g

g
c

)
o

J
E

p
+

J
d

-
c

=
6

c

;Ig
;s

: 
,*e

!3
;e

9
1

.=
 

a
F

t=
E

 
F

,:=
9

,: 
;8

.:
o

- ] 
. 

- c
o

 c
 

b
 

?
; 

E
 =

 t 
E

 p
 

: 
..=

 f 
=

 
g

 
.: i'5

 
- 

p
; 

li 
g

E
-

o
 

r
J

 
O

, +
)

 
a

 
q

 
O

.; 
c

J
 

; 
O

 
>

.; 
L

 
O

 
i

o
r

 
u

r
 

.
q

-
.'-

 
q

r
p

 
c

L
-

 
i 

r
r

 
-

 
.;i-

s
+

, 
d

_
.r

."
E

li 
ir

 
r

 
F

5
=

!b
o

 
s

E
g

E
.lfe

.- 
=

E
3

=
,P

 
3

:=
:€

; 
3

r;
=

o
>

a
a

a
_

o
,o

p
l

c
o

o
o

q
o

.
i-

o
E

-
€

5
r

3
E

3
-

t-
's

r
r

q
r

o
i-

E
a

E
;d

iE
.-u

c
E

-o
;.=

,fr3
'5

8
'[t-*

:3
(

7
)

6
O

-
,

-
d

J
-

O
O

)
J

O

A
 e

:?
r€

l 
iE

-z
 

A
IF

E
 

ib
A

;; 
*tb

;5
e

 
;;

L
q

c
u

o
.

d
>

a
,

t
+

J
.

-
-

-
.

:
o

c
l

F
I

i
!

.
:

B
*

o
.

<
u

p
.

U
q

g
J

o
E

(
J

c
q

_
+

c
@

9
-

@
E

E
o

6
-

t
:

o
q

r
0

L
.

u
o

*
r

o
b

c
-

6
c

,

=
 lg

;F
?

; 
:g

p
k

H
n

s
F

 
s

S
::: 

-i,E
9

s
'':l;

=
o

€
o

>
,

o
o

o
.

r
o

-
-

;
a

i
,

i
-

'r
r

-
d

o
1

1
1

c
p

o
_

+
r

6
O

 
0

J
 

0
i 

o
 

r
r

+
.-

 
(

J
 

o
 

o
 

O
-

r
+

o
 

a
.c

 
o

-
o

 
a

 
i-

o
 

c
i 

a
; ;E

 
q

 
: 

! 
: 

-
 

o
!'F

.,+
)

3
_

?
g

 
J

ft
@

=
O

0
J

G
r

5
0

J
'-

.
-

J
O

J
O

O
o

)
)

>
e

E
(

u
O

q
6

o
E

:
.

,
.

n
:

:
"

:
o

c
s

!
!

q
E

p
r

.
r

o
f

c
)

L
)

p
-

q
p

L
v

q
.

e
O

.
-

t
4

{
J

.
6

c
C

g
t

>
r

c
F

C
O

r
O

(
U

C
,

r
d

>
o

J
c

.
F

s
c

j
E

=
c

q
_

(

a
;;6

:a
- 

.-;=
o

ji;3
:s

;!i 
;3

:E
E

€
 

-h
t

6
(u

- 
ip

 
:*

,e
F

rq
3

3
E

.E
-E

 
:P

 
..--S

o
-E

 
;;;

E
 ib

re
-E

 
.B

:ts
8

s
s

1
 

-it;tE
E

 
E

E
E

E
9

5
 

;s
r

n
E

g
]*

3
3

 
E

5
=

r
-

.3
o

:n
'=

g
6

'-
 

o
)

+
)

s
r

i-
 

' 
!'F

o
O

C
.

r
J

!
B

-
L

c
 

d
o

.r 
J

;;re
=

.6
6

c
5

o
rE

 
':5

'E
"S

E
 

:A
:

!
q

-
6

6
=

o
 o

 o
i - ;,.flIts

 
;E

F
l:E

 
E

.i ::E
E

 
=

h
;E

r3
 

e
Is

; 
>

g
 ;5

 
: 

u
!l:=

t: 
-,a

€
!q

'fE
E

 
;a

 
d

:;E
*;; 

P
=

s
o

, 
p

 
c

J
 6

.F
 

o
:

-
lg

;
 

-
 

t
.r

 
O

r
 o

 
c

 
E

 
c

',c
)

 
/o

r
 

>
 

|r
' O

 
J

 
L

 
L

 
(

U
 

d
1

i 
a

J
 

+
 

tr 
=

 
q

' 
:-1

.c
.- 

o
 

c
 

9
- 

L
 

.-,-.- 
-c

 
u

 
o

 
o

 
s

_
 

o
 

c
 

o
 

_
c

 
. 

-c
; 

i 
1

 5
-.3

4
=

r-=
.n

 
U

I- 
!- 

tE
 

.E
E

 
;ir=

 
3

 tg
i-:F

 
p

;
L

d
:

-
c

c
J

c
o

o
J

u
.

6
E

-
,

q
.

,
;

1
o

-
0

.
o

!
y

+
,

o
q

J
d

6
 

>
 

o
 

: 
f 

C
.J

 y
 

C
J

'o
- 

J
 

q
_

 
+

r 
L

) 
O

J
 

d
)

-
 

r
-

o
-

;. 
0

e
.-

o
$

-
o

o
 

...9
8

 
=

;.5
:id

 
.=

 
3

u
 

6
 

4
C

g
 

d
r

c
o

 
@

.
€

 
:

 
3

 
f

t
t

l
J

 
o

 
.

d
 

.
!

.
_

 
1

6
-

o
 

_
 

o
-

=
9

H
(

O
 

E
 

:
B

21



)
O

+
r

0
J

+

- 
.9

 
-e

'E
. 

€
 

c
r 

. H
 

rE
_

F
(

J
L

J
J

l
)

+
J

C
C

J
0

6

*g
;g

E
, 

"d
 

E
o

.3
"E

- 
F

 
g

g
 

E
iE

=
a

q
-

 
i

 
c

 
q

-
a

 
o

 
.

1
,

 
;

+
J

 
o

r
 

o
 

L
 

.
d

 
r

g
'r

 
0

.
,

 =
.

!
P

6
'r

o
u

C
J

O
J

d
r

d
p

-
r

d
(

)
E

€
E

L
r

 
-

 
E

-
c

 
i

 
o

 
a

n
 

c
n

o
 

L
q

-
 

c
J

 
E

 
c

 
u

)
o

'r
 

r
o

 
0

J
 

o
E

{
J

-
!

O
-

O
=

'-
o

i
o

j
r

u
>

 
a

'-
 

c
-

o
 

L
.

,
c

'F
O

r
L

{
-

=
r

-
+

r
r

:
1

J
(

J
a

O
i

'F
(

u
'-

't
P

E
-

o
 

o
#

 
(

J
 

.
g

 
i

;
'a

 
!

 
o

 
o

'E
 

{
r

 
g

 
c

+
i

 
L

't
' 

E
 

l
!

C
J

.
-

a
L

';
3

E
=

c
'q

'd
'F

O
O

-
C

Z
n

i;ia
9

:E
?

 
.3

P
.3

*b
E

t 
lc

 
'F

c
=

F
O

.
-

O
f

-
c

,
-

j
)

'r
P

+
J

-
f

i
0

J
-

"
6

+
,

O
o

a
o

l
t

+
)

o
o

j
o

,
t

-
c

r
g

N
F

a
-

c
',

o
j

'-
c

 
G

 
G

o
s

 
O

;
 

c
'C

i
 

O
,

'r
 

O
 

C
J

 
N

 
O

 
O

 
P

'-
 

o
 

L
<

 
c

+
J

-
e

-
-

c
q

r
i

.
i

;
p

E
o

L
=

o
3

'o
-

-
'q

1
6

6
o

r
l

-
c

,
J

.
d

c
')

4
-

c
o

.
I

J
(

J
c

a
s

o
6

c
i

o
=

L
.

!
'-

4
J

c
(

I
J

o
J

d
C

P
O

U
.

Q
=

-
E

'6
5

1
6

O
l

 
5

C
a

(
J

J
o

9
)

 
(

U
.

-
 

a
j

o
 

Q
J

'F
'1

J
o

)
 

€
r

O
 

q
'D

 
q

-
+

r
o

(
J

a
 

o
 

c
 

o
.

r
 

o
 

G
 

D
+

)
 

L
 

-
c

:
 

L
 

L
 

E
 

-
 

o
J

 
o

 
o

-
 

>
-

.
;

i
r

 
o

 
o

.
l

.
i

+
.

 
c

.
o

 
f

 
q

J
 

o
 

=
 

=
'r

 
r

u
 

c
 

o
 

I
cr,
i

a
L

'-
o

o
c

c
L

c
-

+
r

=
o

J
L

t
6

o
'

r
d

L
d

o
-

O
|

r
:

C
J

Q
J

5
C

4
)

c
t

U
c

=
C

c
€

:
c

l
-

E
=

+
'q

-
L

o
o

r
=

0
,

,
4

P
U

)
a

J
'-

";;;rtE
=

; 
';=

:=
F

*b
 

.;-g
 

,4
:5

e
{

J
A

J
O

-
O

r
D

'O
P

a
(

)
C

c
+

r
S

>
-

F
r

u
 

ic
 

i 
+

r
 

t.-
 

-
o

 
6

r
-

o
 

<
-

t 
o

-
.1

 
b

.-
 

p
'-

 
F

 
}

 
-

o
 

E
 

L
+

r
F

@
c

a
-

r
F

-
o

'-
s

r
d

n
J

=
o

.
o

(
u

.
-

6
r

t
o

E
o

r
-

-
B

c
F

(
J

c
)

L
-

O
C

=
.

i
f

o
o

@
'+

r
!

-
o

j
q

-
d

J
E

t
f

'>
L

(
g

(
d

q
g

C
L

r
C

J
P

3
!

!
L

O
o

)
O

o
'0

J
d

3
o

J
L

(
)

u
(

t
l

r
d

s
G

U
P

o
';

>
!

G
c

.
c

r
o

L
q

J
!

r
u

c
-

=
=

c
)

E
O

o
o

c
€

{
J

n
'o

c
.

l
6

'u
L

9
o

!
'r

o
i

C
r

i
@

{
J

(
d

O
I

t
'-

P
C

r
!

O
-

C
(

J
c

{
:

'r
a

-
o

c
;

.
o

:
o

r
-

i
 

+
r

+
r

d
+

r
o

s
'F

 
L

' 
o

o
a

t
r

o
;

O
d

@
-

o
d

l
r

.
l

-
c

:
l

o
o

o
c

J
r

o
q

o
J

:
o

o
;

C
o

c
o

.
J

t
.

)
'-

:
s

q
)

o
(

)
c

(
J

':
!

'-
 

t
 

9
!

 
a

 
O

 
A

J
 

r
-

 
O

 
q

.
,

 O
-

 
q

 
t

d
 

E
 

c
 

O
 

l
-

 
>

-
O

 
C

J
B

o
-

.
o

O
a

c
-

'-
D

o
'F

:
E

d
 

=
 

o
.

t
 i

 
o

-
 

c
J

+
J

 
-

o
 

o
 

o
J

 
r

o
 

s
 

o
l

J
 

o
 

f
s

 
q

a
-

Q
a

(
J

L
6

O
J

O
T

O
(

J
O

-
c

J
'-

 
c

 
s

 
i 

o
l 

i 
-

o
 

r
$

 
! 

i 
c

 
s

 
!-

 
o

 
P

 
'_

 
L

 
o

J
l 

O
 

a
'-

i
 

:
 

o
 

t
'o

 
A

.
=

 
o

.
r

 
q

r
 

0
r

'r
 

0
 

=
 

>
9

 
o

 
6

 
q

 
o

l
r

 
=

 
1

i
=

-
a

>
-

6
+

r
-

i
r

-
a

o
'-

r
'!

-
a

'-
l

 
o

u
6

q
o

c
c

!
b

,
o

o
=

o
-

o
a

J
x

(
J

o
o

l
 

!
E

f
t

q
6

d
c

o
a

E
!

'@
o

r
Y

c
c

r
S

_
-

=
l

 
.

3
.

;
3

9
O

 
O

l
'-

 
E

 
-

 
=

 
O

 
c

J
 

+
' 

(
1

)
 0

J
 

L
 

L
'r

'r
=

 
a

 
c

.
I

 
o

 
o

 
-

c
J

 
.

;
 

!
 

€
 

q
J

-
 

o
 

a
c

-
o

l
q

 
@

r
t

l
'r

r
g

'r
 

o
 

i
 

c
 

o
 

q
 

.
 

6
 

-
 

D
 

o
J

 
+

)
 

o
' 

E
'-

 
c

l
 

E
 

r
u

'r

5
;=

;;-o
 

";3
'=

s
=

n
 

S
=

9
$

e
b

E
il 

:,;8
fr

; 
e

 : 
g

: 
E

E
 3

 e
 i 

e
'e

,P
:''i 

u
 i 

h
 r 

: 
g

ll 
*3

 
!

s
; 

. 
" -- : t 

t 
b

-h
'o

 i- 
- 

H
 e

, *€
 

e
, 9

F
!1

5
 

r 
:t

;,r: 
P

g
 

;'-=
' 

a
- 

P
.;E

! 
E

 s
 s

 ! 
3

q
 

[l' 
o

 5
 :

;''.-
 

-
 

p
 

: 
{

r
' 

! 
o

 
-

 
; 

r
 

s
 

q
-

 
E

 
s

 
+

 
q

 
-

l 
5

 
n

': 
I

r: 
- 

3
 

. 
f, E

 S
.=

 5
 

'' 
': 

' 
t 

!'-; 
g

- 
- 

E
 -' -:6

 
:

P
o

€
6

9
o

'o
m

=
(

U
{

J
r

d
E

C
J

0
J

5
L

(
J

+
r 

q
J

 
f 

d
J

 
o

-q
- 

A
i 

6
 

- 
trrr 

g
 

q
 

r 
('r 

E
 

!' 
6

 
! 

a
o

r
o

!-
.o

o
jq

J
a

jo
o

l6
c

'r
'{

-
o

9
-

'(
U

'F
o

; 
+

J
 

O
 

o
 

o
-

o
 

a
 

;t
 

L
 

=
 

r
o

-
0

 
O

 
=

c
t 

t/)
 

C
.r

O
 

t-
 

>
c

,1L
L

O
;

.
C

iU
 

+
r

'4
r

y

9
L

cg

l
.

o
O

=
o

Q
L

O
P

4J

r-i 
O

t(
]

e
)

L
r

3
X

/

0
J

l

c
r

o
-o

L
l

=

O
E

6
-

i,, 
o,c

tai 
=

;-€d

"
a

>
,

 
C

;c
a

l

ilr 
.-

j
j

-

3

€:'cc.tC:
r



*6.E6a)t!boctool)c,

(\c)66o.o[)&

x
!=

E
H

IbA
 E

.:
o

9
k

6
t 

lt
E

"8
8

8
 s

e
.5

X
o

L

i5
s

<
';;i

#
g

;
i 

o
E

.iE

.:i 
o

E
P

X

E
sA

?
E

,!
t

-
e

E
g

s
*$ E
5

 
r

!-

F
;!

P
 E

.E

E
E

i
E

e
 E

q
c

o

d
'{;. z

3
g

td
'-

(
u

o
>

'-
C

J
F

-
C

o
-

(
'=

6
=

o
|

o

o
a

t
oq

r
c

1
J

'
F

F
g

r
o

-ti
o

f
+

J
O

t
-

=
!

t
/

,

C
r

F

L 
(.,Jr rE

(
u

c
o

-c 
.F

 
(,

+
t=
 

+
, 

ttt
o

o

+
, 

1t

o
!

,
0

)
-

c
0

q
r

=
=

5
(

u
O

.
r

(
U

L
>

o

{
J

L
+

'
-c

E
L

O
)

L
5

'
F

o
O

E
(Jc

{
J

O
.

r
o

(
J

r
O

.
c

(
l

J
+

,
L

L
O

.
o

L
'D

(
l

,
C

'C
l

J
E

O
'!

=
(

t
p

.
F

E
6

p
c

o
=

o
.

o
L

L
@

o
0

r
lJ 

_c
G

t 
+

, 
o-

=
(

u
c

c
)

.
F

E

Eo
E

O
I

J
9

+
)

(
l

,
c

)
+

J
L

.
U

S
X

(
U

6
Q

q
'

O
t

J
F

. 
A

-
.r

 
o

 
(

ts
.F

 
+

r
 

. 
(

lJ
 

O
.F

 
(

U
 

d
J

r
f

 
>

L
 

c
 

.
 

Q
)

 
c

 
+

J
 

I
 

c
 

E
 

o
 

(
J

 
E

 
E

 
C

 
>

-
O

 
L

=
-

(
f

 
a

 
L

 
^

,
 

(
'c

v
 

:
r

.
d

 
c

 
r

E
 

o
 

€
.

F
 

o
 

u
l

+
)

f
>

.
t

,
.

t
'P

H
+

r
(

)
h

0
L

q
P

L
E

Q
)

0
-

L
O

L
O

6
6

O
"

o
a

.
E

c
!

-
o

)
q

,
C

J
O

o
)

 
c

 
.

6
,

o
-

c
 

=
 

>
_

c
 

o
(

l
)

 
o

)
 

o
 

>
 

'-
 

L
 

(
J

 
.

o
 

o
_

c
 

O
,.F

 
I 

O
 

q
)

 
{

J
 

O
-

s
 

O
, 

=
 

X
 

O
C

E
.

o
D

C
-

C
l

P
o

>
!

O
J

.
O

{
J

o
-

+
)

.F
'r

 
y

 
c

 
q

-
 

q
-

 
.F

 
+

''-
tr

' 
0

J
 

o
J

 
0

q
P

-
L

.
r

O
P

-
O

c
.

,
r

+
-

E
(

J
-

6
 

A
 

O
,

 
.

O
 

C
 

.
r

 
C

.
' 

c
.

-
 

c
F

 
=

 
O

 
o

 
o

-
(

J
 

0
,

,
r

o
L

O
'F

a
J

.
o

o
]

J
L

.
r

t
,

'L
L

e
S

-
-

o
-

 
o

-
 

E
 

c
 

o
.

F
-

(
J

 
0

,
 

(
u

_
o

 
.

o
 

o
-

+
r

 
(

u
 

0
.

,
-

A
0

J
O

r
6

(
J

C
(

u
+

)
U

.
r

(
U

C
.

-
-

C
q

J
o

-
C

E
q

J
c

,
>

(
'C

6
q

.
o

c
D

O
>

,
=

<
O

J
-

E
P

0
J

{
J

+
J

!
 

l
g

l
-

 
O

o
.

r
 

E
(

,
+

r
-

c
F

q
0

!
-

(
u

s
+

J
(

)
o

o
.

r
.

P
\

:
|

P
C

O
.

U
O

O
u

o
O

-
(

u
P

E
O

C
c

$
-

O
.

q
')

O
-

S
'F

-
<

,
C

L
L

'F
+

)
(

l
J

r
t

'
O

+
r

.
O

0
J

+
)

0
-

O
O

q
r

C
r

>
E

E
O

o
)

a
L

0
J

i
-

o
3

E
.

D
-

g
.

c
F

E
.

F
+

J
6

 
C

 
C

 
{J

 
O

-s
 

P
 

O
- 

O
 

C
J

 
. 

(rJ
 

+
r 

F
 

o
., 

q
) 

q
) 

E
 

C
c

 
+

, 
0

J
 

ro
 

o
--c

 
! 

a
 

E
 

.)z
 

+
r 

-c
 

o
, 

(u
o

L
 

.
}

J
.

F
O

c
S

O
0

E
+

)
t

I
J

q
!

t
E

>
O

 
o

 
O

 
=

.
c

F
+

)
 

E
 

O
 

$
-

 
J

 
.

F
.

F
.

F
 

+
)

l
!

O
{

J
+

r
E

X
c

-
O

O
E

L
-

:
O

,
O

r
Q

L
-

>
(

]
C

-
.

6
-

O
O

i
O

o
O

-
O

-
E

O
)

c
 

o
j

-
o

v
 

0
J

 
=

 
L

 
.

6
 

o
 

c
 

d
 

(
u

.
F

 
o

 
E

 
r

u
 

L
6

s
o

-
c

P
(

U
q

-
o

>
r

L
o

L
L

o
+

r
+

, 
- 

o 
+

, 
cr) 

c 
J 

E
 

-O
' 

a 
C

 
+

, 
(l]l 

c|_ 
c| 

C
(

u
 

O
 

r
!

F
 

E
.

a
.

r
 

(
U

 
O

 
=

 
+

r
 

L
 

d
 

L
 

O
-

(
,

 
O

 
!

{J 
c 

O
 

L 
q- 

O
 

O
 

r 
E

 
u 

+
J 

q, 
.t' 

(l) 
c 

C
, 

<
 

(' 
.r 

0J
C

T
I

(
J

O
O

-
o

-
c

d
q

o
L

(
J

=
-

c
@

o
-

>
f

a
o

J
c

r
c

o
F

(
u

o
o

O
-

O
-

O
s

o
l

o
 

-
c

0
J

.
)

 
a

5
O

!
 

.
.

c
t

L
L

E
+

r
 

6
3

 
U

 
c

J
 

O
-

o
 

o
J

+
)

-
c

 
C

 
.

r
 

<
)

 
6

 
U

J
 

O
-

O
C

(
\

6
F

E
l

.
-

S
+

J
e

-
O

.
r

O
P

o
 

a
 

O
 

Q
,, 

.e
 

.r 
.!| 

+
, 

+
r 

E
 

C
'O

 
c

 
G

t 
O

) 
q

 
0

.,
1

6
 

.r
€

 
+

r
-

 
E

 
O

 
O

-
C

J
c

 
O

.
F

 
(

J
c

,
 

L
c

t
 

E
@

€
-o

 
.rJ

 
c

 
o

 
(v

 
>

- 
o

_
-o

 
€

 
-c

 
.o

 
rd

 
1

J
c

c
r

L
c

)
L

H
r

g
o

o
j

o
q

r
u

r
c

F
s

O
J 

o 
cJ 

r+
- 

q- 
! 

- 
+

r 
<

U
 

q 
>

 
L 

O
 

c 
O

 
(t) 

{J
$

,e
 

O
- 

+
) 

L
 

C
) 

p
 

F
 

(U
 

L
 

-C
 

=
 

.d
 

J
=

 
.F

 
.- 

.F
 

.F
 

.tt
0 

td 
O

 
6 

- 
O

 
.F

 
=

 
C

, 
O

 
+

J 
I 

q, 
+

J 
C

 
+

, 
>

 
3 

C
J

L
c

j
>

-
c

o
q

-
o

_
c

j
>

r
t

r
€

!
s

 
! 

c
J

 
>

 
o

 
}j 

+
t 

=
 

o
 

0
) 

r 
(t 

c
 

c
 

E
 

+
r 

{J
 

(1
r.r

0
i 

g
 

c
i 

o
)

 
c

.
,

 
t

 
.

E
 

o
 

L
 

{
J

 
o

.
c

.
-

.
F

 
c

 
E

 
o

>
O

J
+

r
c

r
o

O
-

C
:

q
d

E
(

U
r

(
l

,
O

qJ 
6 

d 
.- 

U
t 

P
 

L 
F

 
lJ 

t') 
aJ 

6 
.- 

b 
(J 

.r 
E

 
L, 

6
+

J
n

-
 

L
-

 
r

O
 

r
g

 
O

r
.

r
 

0
)

 
E

 
l

J
'(

!
-

O
.

r
 

L
o

 
=

 
o

.
!

 
>

r
c

o
-

 
+

)
p

 
5

(
J

 
.

r
(

e
 

(
'E

 
o

0
,

c
 

C
J

 
E

 
- 

-O
 

O
J

 
-'e

 
O

, 
0

) 
.r 

E
 

!- 
0

J
 

- 
L

 
-C

 
O

 
>

 
L

>
,

F
 

O
J

'r
 

L
 

+
)

 
c

)
 

=
 

F
 

E
 

=
 

c
.

-
 

:
t

 
0

J
 

o
 

O
 

?
O

q
 

6
 

a
 

-
Q

 
(

J
 

6
 

(
)

 
>

r
=

 
o

-
 

c
l 

L
 

o
 

+
J

.o
 

a
 

L
(

t
s

c
.

J
(

u
P

p
E

L
o

l
 

o
j

o
!

o
.

r
d

s
 

>
)

 
(

J
 

! 
C

 
L

 
F

 
. 

O
 

O
.F

ls
 

C
 

lt 
0

J
 

-
 

C
 

J
t 

L
l

a
 

-
 

C
J

 
O

'-
 

J
 

C
 

d
 

O
 

o
l

+
,

 
(

F
'F

 
c

)
 

>
 

r
 

r
U

 
O

 
q

j
l

=
 

c
 

(U
 

E
 

(IJ
 

P
 

:O
 

.g
.F

 
0

') 
0

J
 

O
I 

O
 

O
 

L
 

.F
 

9
- 

c
 

+
) 

+
rl

J 
O

 
+

' 
E

 
F

 
r{- 

L
 

0
J 

E
 

L
l 

E
 

C
 

d
J 

+
' 

O
 

C
 

.r' 
.!l

c
o

.- 
d

 
6

 
.o

 
<

 
P

 
o

 
(! 

N
 

o
 

u
J

l 
<

 
L

 
o

 
(J

 
a

 
o

 
u

 
c

r 
=

l
+

J
L

o
6

6
+

J
>

r
U

|
(

u
.

F
O

r
d

O
J

.
r

a
 

=
 

o
, 

+
) 

() 
E

 
c

 
(tr._

 
L

 
-O

 
q

 
F

 
(J

 
@

 
+

t 
C

O
 

(J
 

>
 

(u
 

q
 

g
 

0
,,'F

 
C

 
C

t 
C

, 
E

 
O

'- 
(U

 
L

' 
O

 
rd

 
6

S
(

,
C

t
c

r
O

F
(

U
O

(
)

C
O

r 
d

J
 

g
)lJ

 
O

 
t6

 
6

 
O

.- 
(' 

c
) 

O
 

C
 

(U
 

O
 

+
J

 
6

 
O

 
+

, 
+

J
 

U
J

.
-

P
(

J
O

P
r

.
t

'
F

€
<

c
t

+
-

L
O

L
c

'
T

>
q

J
!

a
r

5
c

L
O

-
o

-
a

'
-

o
o

o
<o

r
+

J
.

!
c

E
c

O
o

s
E

r
F

'F
c

d
p

6
E

+
r

o
)

O
l 

'r 
(U

L
E

E
d

T
L

-
'

E
L

{
J

.
o

E
O

q
-

q
-

Q

r
o

q
-

6
0

0
LC

L
.

r
o

.
'\

f
€

o
q

-
o

0
J

C
'-

f
T

,
L

.
F

+
J

A
-

C

r
U

C
.

r
O

O
,

0
J

G
O

+
J

(
J

F
=

Ê
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TABLE I
(TABLE TTD.3 MODIFTED)

comparative costs of utah and wyoming coal consumed in Nevada,

State

Utah
( Pr ice)

Utah
(Alt,on)

Wyorning
(Sweetwater)

Mine Mouth
Cos t

( $/MMBt.u)

1 . 4 0

I .  3 8

0 . 5 3

Tota} Delivered
Cost,

( g/MMBru)

2 . 7  4

2  . 4 6

1 . 6 4

19  90

Quality
Assulnption
(Btu, /Lb.  )

1 2 , 0 0 0

9 , 9 0 0

9 r 5 0 0

Transportation Scrubber
Cos t  Cos t

($/ttlllgtu) _ ($/r.,$4Bru)

0 . 5 6  0 .  6 8

0  . 4 4

0  . 4 2

0 . 6 4

0 . 6 9

Comparative Costs

TABIE II

of Utah and Wyoning Coal for Del ivery to Nevada, L/ I /AO

Sta te

utah
(Pr i ce )

Utah
(Al ton)

htyoming
(Sweetwater)

l4ine Mouth
Cos t

( $/MMBru)

1 . O o ( 1 )

1 . r o  ( 2 )

o . 9 s ( 3 )

Transportation
Cos t

($/MMBru)

0 . 4 3 ( 4 )

0 . 3 e  
( 6 )

0 . 7 1  ( s )

Scrubber
Cos t

( $/MMBru)

0 . 5 8 ( 7 )

0 . 6 4  
( 7 )

0 . 6 9  
( 7 )

Total  Del ivered
Cos t

( $/MI',lBt,u)

2  . 1 1

2 . L 3

2  . 3 5

Qual i ty
Assumption
(Btu, /Lb.  )

r 2 ,  o 0 o

8 , 9 0 0

9 , 5 0 0

!11 Based upon $24.00/ f .o.b.  n ine -  Eureka Energy company survey of  pr ices.
(2 )  Based  upon  91 .05  to  91 . f0  MMBtu  p rov ided  Uy-u tah  rn tE rna t io -na l  t nc . ,

Ie t te r  da ted  8 /27 /80 ,J .  c .  Fe r re l l  t o  s .  v .  Radc l i f f  ( ca l i f o rn ia  pub t i c
Ut i l i ty  Conrnission).

(3)  Based upon $l-8.00/ ton f .o.b.  mine -  Eureka Energy Company survey of
p r i c e s .

(4 )  Based_upon  es t ima te  20  rn i r l s / ton  m i re  x  510  rn i l es  =  $10 .20 / ton  t
24  x  I0o  B tu , / ton .

(5)  Based upon est i rnat ,e 20 ni ] ls , / ton miLe x 670 ni les = $13.40/Lon ;
19 x 10u Btu, / ton.

(5)  Based upon s lurry rate provided in Appl icat ion No. 59308 to Cal i fornia
Publ ic  Ut i l i ty  Commission.

(7)  Scrubber costs per Tab1e I ID-3 as modi f ied.
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TABLE III

Comparative Costs of Utah and Wyoming Coal for Delivery to Nevadar

Utatr
(  Pr ice)

Utah
(Al ton)

Wlomin9
(Sweetwater)

State

Utah
(Pr ice )

Utah
(Alton)

Ifyoming
(Sweetwater)

Mine Mouth
Cost

($,/MlaBtu)

2 . s 9 ( 1 )

2 . 3 7 ( 2 )

2 . 0 s ( 2 )

Transportation
Cost

($/MMBtu)

r . 3 3 ( 3 )

.84(z',)

2 . 2 r ( 3 )

Scrubber
Cost

(s/MMBru)

r .  ? 6  ( 1 )

1 . 6 6  
(  r )

r . 7 r ( r )

fotal Delivered
Cost

( $,/rquntu)

5 . 6 8

4 . 8 7

6 . 0 5

Total FueI
Co6ts

(Dol Iars )

$  8 7 5 . 7 4 2 , 4 0 0

I  7 5 0  , 8 5 5 ,  6 0 0

$  9 3 2 , 7 8 9  , 0 o o

L/r/eo

Quality
Assumption
(Bt,u/Lb. )

1 2 r  0 0 0

8 , 9 0 0

9 r 5 0 0

( 1 )
( 2 1
( 3 )

L/ l /80 value escalated at  10t  per year.
L/L/80 value escalated at  8t  per year.
I /L/80 value escalated at  12t  per year.

TABLE IV

Comparative CoEta of Utah and Wyoming Coal for Delivery to Nevada
Present  Va lue  o f  1990 Tota l  Fue l  Cos ts ,  In  1980 Do l la rs

Total Delivered
Cost

($/l,rMBru)

5 . 5 8

4 . 8 7

6  . 0 5

Energy
Requirements

(Btu/Year)
L 2

1 5 4 .  l 8 x l 0

t l

Present Value
1980  e  r0 r

(Do l la rs )

$ 3 3 8 , 0 3 6 , 5 5 0

$ 2 8 9  , 8 3 0 , 5 4 0

$ 3 5 0 , 0 5 5 , 5 5 0
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