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. FOREWORD

This second phase of the ngska Regional'Energy Resources Planning Projééf
represents an in-depth look at thé Beluga -€oal District, hydroelectric’
development and the applicability of alternative energy systems. ‘Specifi-

cally, this phase of the project will deal with the possible development

" of the Beluga Coal Fields, the construction andfoperation of hydroelectric -
facilities in Alaska’as well as various .alternative small scale energy .
systems such as geothermaT,. wind, fuel cells, small ‘hydroelectriéi
facilities and thermal application of energy conversion.

Since the béginning of this project in 1977, many important de'velopments‘~
have occurred in the field of lenergy. The impact of the passage of the
Clean Air Act amendments has .yet to be ‘felt,' and changes in offshore
federal lease sale schedules have yet to make a final impact within the
economy of either Alaska or the continental United States. In additibn;
there is still considerable debate as to the dispoSition of the o0il from
the Trans-Alaska Pipeline System (TAPS) as well as the likelihood of -a
Trans-Alaska or Trans-Canada natural gas pipeline. Therefore, the reader
“must recognize that information and data concerning Alaska's resources,
operations and issues are continually being supplemented and modified. by
changes in- regulations, ~technology, economic factors and resource
availability. o L
Since this 'report is based to a great extent upon scientific,‘geo1og{caiﬂ

and - engineering work done by others, the reader is urged to obtain thé.

original documentation for greater detail. This report does not attempti

to establish State, Federal or Native corporation policies. This repoff
does provide information which will assist policy makers in making:
informed decisions. o
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CHAPTER 1
INTRODUCTION

gribr to the development of any coal. field, all facets of the project must
é considered.. The first of these is the human factor. Development of

B

é%y kind will create some cultural dislocation. The entry of large scale:

gﬁdustny into any district of Alaska poses -potential conflicts. The-
é%ve]opment may result in a replacement of{sotia] values as well as éh
alteration-.of the lifestyle of the residents. Many of these ‘problems can
be resolved  long before any construction work ‘commences; Efforts to
mitigate potential trouble spots should be coordinated with state and
Tocal -agencies:' -Inevitably changes will occur, but with the proper
planning framework, a smooth transition can occur.

Another critical feature of case development is the effect of construction
on the environment. No construction project, especially one the sizeﬁbf
the proposed Beluga Coal Field development, can be undertaken or completed
without damage to the ecosystem. However, thoughtful }safeguardS"Qiil
~allow envirommental disruption to be minimized. S

Land tenure is yet another matter of concern. Not all lands are available

‘ for development. The land in the Beluga Coal Fields and the access routes
are not all of the same status. Prior to any deve]opmént,it will be
essential . to identify who holds the real property and mineral right;»df :
all lands to be wused. Land use righfs must ‘be otbained and zoniﬁg
restrictions observed.

Once land status uncertainties have been reso]ved,Atechnological decisioné;
remain. Numerous options in processing, transportation, and end use will .
necgssarily be examined if the Beluga Coal Field is to be developed. Each
option would of course, have different economic, social, and environmentatl

impacts. ‘ ' '



Transportation of coal is also a major concern. A variety of alternatives
“are available, including truck, barge, rail, slurry pipeline, transmission
lines and combinations of these methods. The‘constructibn of compatib]a .

facilities will be required at least at the point of destination.

'éébe all other questions have been resolved, the permitting procedures may
éégin. For virtually all aspects of the development of a coal field there.
are permits which must be obtained from Federal, State and local agencies.
No major cbnstruction, convérsion,or tranéportation of coal or.any of its:
forms or byproducts can occur without a complete array of permits.

It is the purpose of this volume to deal with the problems and procedures
inherent in the development of a coal field. With the proper planning-and
necessary safeguards, -coal field development can be a benefit to ‘the
community and an additional source of energy for Alaska. a
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CHAPTER 2
SOCIAL EFFECTS AND MANAGERIAL ALTERNATIVES

DEVELOPMENT SCENARIOS

~ INTRODUCTION

The extent to which coal will be mined in the Beluga area during the
next 20 years‘canno; be predicted with any accuracy at the present timé.
Possibilities range from no mining at all to large-scale operations of -

30 million tons per year. Numerous contingencies will affect the eventual
development outcomes, including governmental requirements that utilities
substitute coal for natural gas for electricity generation (unless Alaska

' is exempted from this requirement), the market demand for coal in the
United States and around the world, the rate of industrial growth in the
Cook Inlet region, and the responses of native villages and corpdrations to
economic deVelopment in their region. |

To take account of this wide range of possible future trends at Beluga,

- this report examines three alternative development scenarios: 1) a rela-
tively Tow level of coal mining to supply fuel for additional electric
generating facilities at Beluga; 2) moderate-scale mining operations far

. export, but no on-site use by generating faéi]ities; and 3) a combination
of both these conditions. These are the three situations that are thdught
most 1ikely to occur at Beluga, and they represent considerably different
" levels of coal mining development. |

. In add1t1on to these three possibilities, there has been considerable .
speculat1on about various forms of industrial development in the Cook Inlet
region that would require coal for either process heat generation or
electricity generation, or both. These possibilities include a petro-
chemical plant, an LGN plant, and an.aluminum smelter. However, none of . .
these projeéts is definite at this time. Therefore, their potential effects
on coal development at Beluga cannot be estimated with any certainty. At
one extreme, if a single plant were constructed on the Kenai Peninsula, and
if coal were already being mined at Beluga, no more than an additional 20 to
30 miners would be required, At the other extremé,.if several plants were '



constructed at Beluga, the construction and operating work forces, plus the .
associated secondary economic growth and influx of dependents, might push
the population of the community at Beluga to 3000-4000 people. CQnsequéntly»
this analysis does not specifically take into account the possibility Qf, ,
~coal-dependent industrial growth in the Cook Inlet region. If and when such

~plans become more definite, however, their Tikely social and economic effects.
on Beluga could be incorporated intg the scenarios analyzed he;lfe,,e

BACKGROUND DATA

The data used in constructing the scenarios for this report wefe‘obfained

from a variety of sources, through personal interviews. These sources were:

- Tyonek Native Corporation

Placer Amex, Inc.

Chugach Electric Associatibh

Pacific Northwest Laboratory

Alaska.Division of Energy and Power Déve]o@ment

Alaska Division of Community Planning

Alaska Division of Community and Rural Development
Alaska Department of Transportation and Public Facilities

Kenai Peninsula Borough Planning Department

- Cook Inlet Region, Inc. Lo '

Tyonek Village Council

Considerable information relevant to future development possibilities

at Beluga resulted from these interviews, the most significant of which was
that: ‘

The Beluga Coal Company (a wholly owned subsidiary of Placer Amex,
Inc.) would 1ike to begin mining development in the Beluga area within

the next two or three years if possible, but it cannot initiate any

projects there until it has a firm market for the coal, At the present
time that market does not exist. |
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"If mining is begun at Beluga, it will likely be limited to the Cépps

coal field for the 1mmed1ate future, since it is the most accessible of
the three deposits for wh1ch Placer Amex, Inc. holds leases. The land
on which the Capps field is located will be owned by Cook Inlet Region,
Inc;, so that it would receive the royalties from all mining activities
in that field. These operations would be strip-mining with heavy
equipment, since the coal lies quite close to the surface. It is
subbituminous coal with a moderate heat value of 7500 Btus per pound,
Tow sulfur content (0.2 percent), but a high ash-moisture content
(about 35%) which makes it expensive to transport. "

Chugach E]ectfi; Association has no plans at this time to construct any

.coal-fired electric generating plants at Be]qga. The  company estimates

that the Beluga gas field contains enoughAnaturaI gas to meet all .its- .

‘needs until at least 2020, even with an annual demand growth rate of . .
- 13%-15% (which has been the case recently but which is not expected to
-continue indefinitely). Any future electric generating units the ..

company installs at its Beluga plant will be convertible to coal if
necessary, but the company will not burn any coal unless required to by
governmenta] mandate. Such legislation is presently under consideration
by the U.S. Congress and is Tikely to become law, but the statute might
provide exceptions for situations such as Beluga where ample natural

gas supplies are available. If such a requirement were imposed on
Chugach Electric Association, however, it would undoubtedly install a

minimum of two coal-fired generators, so the case of a single generator

need not be considered.

Chugach Electric Association is not presently contemplating constructing
an underwater electric power cable across Cook Inlet to the Kenai . .
Peninsula. There is considerable disagreement among experts at the:‘.
present time concerning the engineering feasibility of such a projétt,

'Thé Alaska State Department of Transportation and Pﬁblic Facilities has
- laid out a route for a road from Knik to Beluga, but it presently has *

neither plans nor funds to construct that road. Moreover, it will not
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consider building the road unless there is extensive development in the
Beluga area to justify its expense. In qther words, the road will
depend on prior development at Beluga, and would be constructed by the
state as a means of promoting growth on the west side of Cook Inlet.

Chugach Electric Association believes that if coal-fired generating
plants were constructed at Beluga, a permanent settlement should also

be built somewhere in that area. It would not consider rotating a

labor force of severa1~hundred people back and forth between a temporary
work camp and Anchorage. - The company would not assume.responsibility -
for providing any of the infrastructure necessary for such a community,
however, for it sees that as the responsibility of the state.

Cook Inlet Region, Inc. favors the creation of a moderately large,
permanent community somewhere in the Bé]uga area that would presumably
attract several industries because of the availability of coal and
electricity. 'It wants to parficipate in promoting this development,
but also assumes that the state has the primary responsibility for
providing the infrastructure for the new community.

The Kenai Peninsula Borough government has governmental jurisdiction
over the land where a town would most Tikely be built near the Beluga..
coal field. Members of the Borough Planning Department believe, however,
that the borough has no intention of actively encouraging or facilita-
ting such a venture. Their view is that this would be a private activity
of the companies and individuals involved, and that the role of the
borough government would be Timited to reviewing requests made by the
settlement for ioning, platting, schdo]s; and solid waste disposal;. -
The community itself would have to decide if and how it wished to

obtain any other public services or facilities.

The village of Tyonek might likely seek to minimize contacts between
itself and a town in the Beluga area. Since a road already exists
between Tyonek and the proposed town site, however, such contact would

s

probably be difficult to avoid.
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“several conclusions were drawn from these data and used as a basis’ for_
construct1ng the scenarios for this report:

e There is a distinct possibility that no development of the Beluga coal,
field will occur before 1990, if at all. ' |

® Any such development hdu]d depend on at least one of three conditions
occurring: ' -

1. . a governmental order to Chugach Electric Association to use coal -
' rather than natural gas for'generating'electricity, either in -
place of its present gas-fired turbines or in any additional
generating units.

2. construction of one or more industrial piants in the Cook Inlet
region that require large -amounts of coal for process heat or
large amounts of electricity, although in the latter case Chugach '
Electric Association would 1ikely produce as much of that e]ectr{city
as possible with natural gas unless required by the governhent to
burn coal.

3. establishment by the Beluga Coal Company or by other coal 1essees'
of external (outside Alaska) markets for at least six million tons
of coal per year.

* If moderate levels of development did occur in the Beluga coal field,
the labor force would most 1ikely be housed in what might be termed a
permanent work camp. Workers would remain there for periods of several
months to a few years, with occasional trips to Anchorage or elsewhere
‘They would not be rotated back and forth on-a weekly basis as!is now
done with the crews of the oil platforms in upper Codk Inlet. Some”of,

' the workers wou]d‘bring spouses to the work camp, but virtually ail of
these people would a1s0 be employed in some capacity at the camp, Since
there would be little for a nonemployed person to do there. There -
would probably be few school-age children at. the camp because it would

_ have limited or no school facilities, and Tyonek would probably resist .

2-5




any significant influx of nonnative students into its school. Hence
the number of nonemployed persons at the camp would be limited to. a
relatively small number of spouses and children. ‘

® If a high level of development should occur at the Beluga coal field,
however, a more complete community would probably have to be created
there. It would attract a secondary labor force composed of both
persons diréctly supporting the primary labor force, and persons
employed in other activites stimulated by the needs of the growing
“town. It would also include a sizable number of nonemployed depen-
dents. Such a community could be supported by air and water transpor-
tation, but demographic and economic growth at Beluga would be greatly
spurred by the construction of a road from Anchorage. An a]ternafiVe
to creating a full community would be to merely enlarge the size.of the
work camp, but that possibility was judged to be relatively remote and
hence is not considered in this report. '

® At the present time, only Placer Amex, Inc. has assumed any responsi-

~ bility for planning a townsite at Beluga. The Kenai Borough government
is likely to play only a passive role of responding to whatever might
occur at Beluga. Chugach Electric Association and Cook Inlet Region,
Inc. are both business concerns that do not consider community organi-
zation to be their responsibility. And state agencies are just:'
beginning to establish policies concerning economic and community
development in the Beluga area.

FIRST SCENARIO: .COAL-FIRED GENERATING PLANTS

If the federa] government should require Chugach Electric Association
to burn coal in the future, either in place of its present gas-fired turbines
or in any new generators it constructed, it would probably build a plant .
with at least two 200-megawatt coal-fired generators at Beluga. Since there
is no way of knowing when such an edict might be issued, this scenario.
assumes the most demanding case of issuance in 1979. Construction of the
first generator might then begin in 1980, using a semi-modular form of



construction. On that schedule, the generator would be completed by 1983,
wf%h limited mining beginning that year and full-scale mining and generating
operations beginning in 1984. This generator wbuld require approximately.
750,000 tons of coal per year. Construction of a second generator would
“begin in 1982 and be completed by 1985. Full-scale operation of this

generator, which would require another 730,000 tons of coal per year, wou]d _ s

beg1n in 1986.

Estimates of the labor force needed to construct the two generators are
quite tentative since no previous construction experience is directly
comparable to this plan for se&i-modu]ar assembly. The constructionAlabor
force figures used in this scenario are derived ffom estimates made by the
Chugach Electric Association and Burns and Roe Co., and from a recent -study
of construction manpower requirements by Argonne National Laboratory. ' (1.
(The latter figures are sca]ed down to take account of the planned semi-
modular mode of construction.) The labor force for the first year (1980) 1s
composed of 100 construction workers to prepare the plant site and 50 workers
to build the work camp. The labor force needed to construct the second
generator is assumed to be only.two-thirds the size of that required fo; the
first generator, since many of the plant facilities for both generators ,
woﬁ]d be installed with the first one. Figures for the number of workers :
needed to operate the generators were estimated from the Argonne study,
although this figure can vary widely from plant to plant depending on the
~nature of the equipment used.

Estimates of the labor force requirements for coal mining in this .. - ..
scenario are based on figures provided by Placer Amex Inc., on the curkéntq.;
exﬁerience of the Nenana coal field, and on the Argonne study. The base
figure of 60 persons needed to mine 730,000 tons per year is composed of
35 production. workers, 13 maintenance workers, and 12 supervisory personnel.

-~ In addition to the primary labor force, a relatively small support
-staff would be needed to operate the work camp. A coefficient of 1.3 was -

~used to estimate the size of this support staff (0.3 support persons for

_ each primary worker).. No secondary economic activity is assumed to occur
at the camp.
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It is possible that some residents of Tyonek might join either the
primary or support labor forces at Beluga, thus reducing somewhat the
number of outside workers required. HoWever, since there are only 60 men
over age 17 in Tyonek, almost all of whom are presently engaged in some
kind of occupation, the numbe? of people who might do this is too small
to significantly affect the scenario.

Because of the isolation of the Beluga area, the scenario assumes that
none of the construction workers would bring any dependents with them who
were not also employed there. A1l those persons would be counted as part
of the labor force, not as nonemployed dependents. A few mining, operating,
and support workers might bring nonemployed dependents with them, but for
the reasons mentioned above this number would be rather small. The multiplier
used to estimate the number of nonemployed dependents in this scenario was
therefore only 1.2 (0.2 dependents for each mining, operating, and support,
worker). Since the standard multiplier used in estimating the number of
nonemployed dependents who will accompany each operating (nOncOnstructipn)
worker is 2,2, ;he scenario is assuming only one=sixth the usual number of
dependents at Beluga because of its work-camp nature.

- The population estimates for this first scenario are given in Table2-1.
Initial construction activities in 1980 would create a total popu]atidn of
about 200 persons; this figure would increase to over 500 in 1982 and 1983;
it would level off at 320 beginning in 1986 when the construction phase
was completed. Since the scenario does not assume any secondary eConomic
growth, the Beluga coal development population should remain re]atively‘
stable after 1985 unless there wefe further expansion 6f either the coal
mining or electricity generating activities.

The permanent work camp that would be established at the Beluga coaT
field under this scenario would contain all housing, service, and recreational
facilities needed by the labor force and their dependents. These would Tikely
all be owned and operated by either Placer Amex, Inc. or Chugach Electric
Association.' There would be no independent economic enterprises, and most
public services--from water and sewerage to retail merchandising and '
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TABLE 2-1. Population Growth with the First Scenario
~ for Beluga Coal Field Development

Construction Mining Operating Support Secondary Nonemployed Total .

Year Workers Workers B Workers Workers Workers Dependents Population
1980 150 - - 50 -- - 200
1981 300 - 90 - - 3%
1982 400 -- L - 120 - -- 520
1983 350 30° - 20 - -- 500
1984 200 60 90 100 - 50 500
1985 100 60 90 80 - 50 380
1986-o0n --. 90 120 6 = -- 50 30

governmental administration--would be provided by the parent companies or
the support staff. Kenai Peninsula Borough would have to approve the land °
use plans for the work camp but would not otherwise become involved intits
operation unless the people there applied for incorporation as a first-class
or second-class city.. The ‘North Kenai Recreation Service Area (a special
service administrétion that is responsible to the borough government but . .
functions relatively autonomously) does include the Beluga area, and hence
it might be drawn upon to provide revenues for establishing some outdoor
recreational facilities accessible to Beluga. Alaska state troopers would"
provide police services to the work camp when needed. A1l serious medical
cases would have to be air evacuated to Anchorage. Finally, various'statg,
agencies might provide some planning and other sdbport services to the
settlement, although these would probably be minimal because of its desig-
nation as a work camp rather than a normallcommunity.

_SECOND SCENARIO: COAL EXPORTING

In this case, we assume that Chugach E]ectric}Association'does not ..
construct any coal-fired geherators at Beluga, but that by 1990 Beldga Coal
. Company has establishéd sufficient markets for its coal to allow it to

- produce at least six million tons per year--the minimum amount necessary -for
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cost-effective exporting. To export coal it would be necessary to construct
docking and loading facilities at Beluga, which would occur- in 1989. A rough
estimate of 200 construction workers was made for this effort, plus 40 workers
to construct the work camp facilities and 60 persons to operate the camp.

"None of ‘these people is assumed to bring any nonemployed dependents dur1ng

- the first year. Mining would start in 1990 and would requ1re a labor force
of approximateiy 180 miners ‘(based on the Argonne study), 30 workers to
operate the docking and loading facilities and 60 support personnel. As

in the first scenario, there would be no secondary economic growth and only a
few nonemployed dependents (aga1n estimated with a coefficient of 1.2).

.The population estimates for this second scenario are given in Tdb1e 2-2.
The total population of 300-320 shou]d remain fairly stable unless the volume
- of coal be1ng mined and exported were considerably increased in the future..

TABLE 2-2. Population Growth with the Second Scenario
~ . for Beluga Coal Field Development

Construction Mining Operating Support Secondary Nonemployed Total
Year Workers Workers Workers Workers Workers Dependents Population
1989 240 - -- .- 60 -- S 300

1990-0n - - 180 30 60 -- ‘ 50 320

The total pobulation figures for the second scenario are identical to
those for the first scenario after its construction phase (from 1986 on). :
Hence the permanent work camp envisioned in the two scenarios would be the
séme, except that in the sécond scenario it would not be established until .

11989 and it would not have to accommodate a temporary "bulge" of 500 persons
during the construction phase. Consequently, a single analysis

will cover both scenarios'except for the differing time frames and the
éhort-term bd]ge of construction workers in the first scenario.



THIRD‘SCENARIO: GENERATING PLANTS AND COAL EXPORTING

This third scenario is simply a combination of the first two. It
assumes that two coa] f1red generating plants are constructed at Beluga
between 1980 and 1985 and that Beluga Coal Company begins exporting
six million tons of coal in 1990. Through 1988, therefore, it is identical
to the first scenario in both its total population size and its work camp:
settlement. The population would begin to increase in 1989, however, with
the arrival of the construction workers to build the docking and loading
facilities. Then in 1990 the number of miners employed at the site would
greatly expand, together with a corresponding increase in operating workers.

At this point, the work camﬁ would begin to evolve into a more normal
type of community because of its growing size and diversity. Secondary
economic growth would develop in the area, thus the camp support staff
could be cut in half in 1990 and eliminated in 1991 as support activities
were taken over by private businesses. To estimate the size of the labor
force employed in these secondary economic activities, a multiplier of 1.5
was used in 1990 and 2.0 in 1991. The latter figure--representing one
secondary worker for each primary worker--is somewhat higher than the _
overall Alaska figure of 1.46.(2) since this would be a caée'of creating’an
entikely new community rather than just expanding‘ah already existing one.
However, this multiplier is still considerably lower than comparab]e fiQUres
‘for o?ger parts of the United States (which commonly range between 2.5 and-
3.5).

Nith the availability of more housing and community services at Beluga,
additional nonemployed dependents would also begin to arrive. Because of
"Beluga's isolated location, however, this growth would probably not be as
. great as in most other communities. Hence a multiplier of 1.4 was used to
?Lestimate the number of dependents in 1990 and 1.8 in 1991 (compared to the
Eistandard f1gure of 2. 2 for Alaska as a whole as well as the rest of the
country). ‘




The population estimates for this third scenario are given in Tab]e”273.
The tota] population of this new community would jump to approximately 700
in 1989 and to Qver 1300 in 1991. After that time it is virtually impossible
to make meaningful population estimates, since any of three different
conditions could occur: (1) with no_furfher major economic development,
. the popuTation could stabilize at around 1300 people; (2).secondary economic
growth could continue at Be]uga because of the availability of coal, elec-
tricity, and land, thus increasing the community's population to 2000 or
more within a few years; or (3) industrial growth in the Cook Inlet region'
or expanding export markets for coal could lead to rapid increases in the
amount of coal being mined and electricity being produced, which could
~ eventually increase Beluga's population to several thousand people. Conse- °
quently, the entries in Table 2-3 for 1992 and subsequent years are merely
question marks. ' o

TABLE 2-3. Population Growth with the Third Scenario
- for Beluga Coal Field Development

Construction Mining Operating Support Secondary Nonemployed Total

Year Workers Workers ° Workers Workers Workers Dependents Population
1980 - 150 - -- 50 - - 200
1981 300 -- -- 90 -- -- 390
1982 . 400 - -- 120 -- -- 520
1983 350 30 -- 120 -- -- 500
1984 200 60 90 - 100 -- 50 500
1985 100 60 90 80 - 50 380
1986 - 90 120 60 -- 50 320
1987 - - 90 120 60 -- 50 320
1988 -- © 90 120 60 -- .50 . 320
1989 2400 . 90 120 120 - 130 .700
1990 S . 220 150 60 210 .260 900
1991 -- 220 150 - 370 590 1330
1992-0n T2 ? -- ? ? ?
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Asv1ong as the Beluga.settlement remained a work camp with limited |
facilities and services, it would not likely attract a heavy flow of visits
from the residents of Tyonek. Since a road presently runs directly from -
Tyonek to the proposed town site at Congahbuna Lake, however, it would be
1mposs1b1e to prevent 1nteract10n between the two settiements. And if the
Beluga settlement evolved into a more complete community, this could pose
ser1ous problems for Tyonek if it desired to preserve_1ts native culture.

, The consequences of this interaction between the two communities could be
" both beneficial and harmful for Tyonek, as will be examined in detail in
the section on Psychosocial Prospects for Tyonek.

KEY FACTORS AFFECTING BELUGA DEVELOPMENT

A wide variety of interrelated factors could influence whether or not
development occurs at Beluga, and if so, in what form and at what rate. . A
few of these factors appear to be especially critical, since they could .
markedly affect what happens at Beluga in the future. All of them are .
incorporated into the scenarios as fixed assumptions, but in reality they
are dynamic variables that will require more detailed examination in future
styd1es of energy development in the Cook Inlet region. These key deve]bp-
mept factors are: B

1. if and when the federal government should require electric utilities
to burn coa1 rather than natural gas or 0il, whether this require-
ment is partial or total, the time 1imit for its implementation,

~ and whether any allowances are made for special circumstances
such as Beluga where adequate natural gas. reserves are available
for long-term use. Under the Netional Energy Act, provisions are
made for exceptions to switching requirements. Regulations for
general application of these provisions and specific decisions.
regarding condifions in Alaska have not yet been handed down.

_ 2. the amount and rate of future industrial and other economic
“1ﬁ: growth in Anchorage and the Kenai Peninsula that would require f
- additional coal or electricity for manufacturing processes




10.

11.

12.

the West Coast states) or in other countries (especially Japan)

\

whether or not an underwater power cable were laid across Cook

‘Inlet from Beluga to Kenai and the amount of additional demand

for electricity stimulated by the cable

whether or not a road were constructed from Knik to Beluga (con-
struction of a causeway across the Knik Arm would shorten the
road distance from Anchorage to Beluga but is nut necessary since
it is presently possible to drive from Anchorage to.Knik)

if and when any industries should decide to locate plants in the
Beluga area to take advantage of the availability of coal and
electricity, as well as the energy requirements of those plants
and the sizes of their labor forces ‘ 0

the rate and nature of secondary economic growth that would occur
in the Beluga area if a permanent work camp or community were -
established there '

policies and actions of the Cook Inlet Region, Inc. to promote ..
economic development in the Beluga area

policies and actions of the Kenai Peninsula Borough Assembly
concerning development in the Beluga area, especially in'régard
to ‘land use and schools ' '

policies and actibns of the Tyonek Village Council and the Tyonek
Native Corporation to either resist or facilitate popuiat1on

and economic growth in the Beluga area and the creation of a

town at Beluga

policies and actions of the state of Alaska to restrict or promote
population and economic growth in the Beluga area.
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Most of these factors are outside the direct control of the Alaska

State government. They will be largely detérmined by decisions of the

U.S. government, private businesses and organizations, and individuals.
Nevertheless, the government of Alaska could play a decisive role.in shaping
the future of Beluga by adopting a definite policy regarding deve]obment in
the Beluga area, and by establishing programs to carry out that policy. At
one end of the policy spectrum; the state could decide to vigorously promte =~
development in the Beluga area. Programs to support that policy might

include constructing the road from Knik to Beluga prior to the time it was
urgently needed,'aiding coal lessees to Tocate export coal markets, providing
inducements or requirements for Chugach Electric Association to switch from
natural gas to coal, encouraging other industries to locate there, providihg
(through loans or grants) the initial capital needed to construct housing

and community facilities in the Beluga area prior to the community's

becoming financially self-sustaining, and working.with the Village of Tyonek’.
to ensure that its autonomy and cultural heritage were protected as fu11y‘as
possible. At the other end of the policy spectrum, the state could decide

to oppose all development in the Beluga area, although this is relatively 4
~unlikely considering the support it has already given to the Beluga Interagency
Task Force.

In reality, the exact nature of the state's policy toward Beluga
development will probab]y evolve gradually over the next several years through
a process of negotiation among all the involved parties. A central concern
throughout this negotiation brocess will be assigning responsibility for .-
managing the various economic and social impacts and needs associated with
coal development in the Beluga area.
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REGIONAL SOCIOECONOMIC Impacts

INTRODUCTION o . : v

The regional impact area surrounding a development activity is generally
defined as that area that is likely to include most of the significant impacts
associated with the project. The region that will éXperience most of the
socioeconomic impacts from coal development at Beluga is limited to Anchorage
and the Kenai Peninsula Borough in South Central Alaska. The analysis in this

chapter excludes the immediate Beluga and Tyonek areas, however, since the
'1mpacts on those areas are exam1ned in greater detail in subsequent chapters.

The pr1nc1pal conc1u51on that emerges from the ana]ys1s reported 1n th1s
chapter is that the soc1oeconom1c impacts of Beluga coal development on
Anchorage and the Kenai Peninsula should be quite Timited in nature. Several
factors contribute to this conclusion, the most crucial of which are the
isolated location of the Beluga coal field and the relatively small scale (in

' regional terms) of the development anticipated in all three of the scenar1os
sketched in the prev1ous chapter.

‘ Notw1thstand1ng the paucity of data on wh1ch to base an assessment of
potential regional socioeconomic impacts, three broad categories of 1mpacts'x
will be analyzed: 1) impacts associated with the regional labor force;

2) impacts associated with the market for coal and its by-products; and
3) impacts associated with the generation and distribution of revenues
associated with the deve]opment; inc]uding secondary regional economic
impacts. ‘

The Alaskan economy has recently experienced extremely rapid growth,
spurred in part by the Trans-Alaska 0il Pipeline and other energy develobment
~activities. This social and economic growth will undoubtedly continue in ..
; the future, regardless of what happens at Beluga. Consequently, it is quite
% difficult to forecast the regional socioeconomic impacts that might be caused
by Beluga coal development, apart from the more. general effec;S‘of rapid - :
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economic growth in the region. The analysis reported in this chapter must
therefore be expressed in rather general terms with a consideréb]e marg?n}
of uncertainty. The analysis uses the three development scenarios from gne
previous chapter, as well as existing socioeconomic conditions in the impact
region, as points of departure.

IMPACTS ASSOCIATED WITH THE WORKFORCE

The three scenarios estimate the size of the workforce, secondary
employment, and nonemployed dependents associated with the construction and
operation of a coal-fired generating facility, a coal mining and exporting
operation, and a combination of these two. The maximum construction work
force requirement in any one year under any of these scenarios is 400."THese
workers would be drawn primarily from the large unemployed construction labor
force pool (union labor) in Anchorage. Some of them would also be drawn from
the appropkiate Tocal unions that cover the Kenai Peninsula area. A few ,;:
workers might be hired from the native village of Tyonek. Although the size
of the unemployed labor force pool is influenced by seasonal factors, és
discussed below, more than enough construction workers should be available
within the region to meet the construction work force needs of each of the
development scenarios. .

As provided by the Alaska Department of Labor, the pre]iminary estimate
for 1977 mean annual number of unemployed workers in the civilian labor force
in Anchorage, adjusted to the current population survey of the u.s. Bureauaof
the Census, is 5490, representing an unemployment rate of 6.5%. Approximately
80% of these unemployed filed for unemployment insurance. Of this group, -
about half listed contract construction as their previous occupation duh’hg,,~
1977, although there is seasonal variation in this figure. Assuming that the
20% uninsured workers are distributed similarly and that 45% of the total
unemployed were contract construction workers, then approximately 2500
unemployed contract construction workers were available in Anchorage during
1977. Given estimated employment in contract constructipn of 7600, this
suggests a local unemployment rate for contract construction of'25%, or about
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four times the overall unemployment rate. Moreover, the total numbefﬁdf*
unemployed workers across all industries is projected to increase by about
2000 over the next five years. Clearly, there should be no need to bring, in
workers from outside the Anchorage-Kenai area to meet the employment reddire-
meénts for Beluga coal development, unless other major construction projects
such as the natural gas pipeline or the Susitna'Dam) were drawing on the local
labor force at the same time. " ) '

Since all coal mining‘aésociated with these development scenarios is
surface strip mining, it would probably not be necessary to go far afie]d.to
find workers with special mining skills. The skills fequired for this type. .
of operation are similar to many construction skills, such as operating
bulldozers and scrapers, and could be adequately met by available construction
workers with only a minimal amount of training. The addition of a coal :mining
work force to the required construction wdrk force would not raise the total.
labor force requirement abdve the single-year figure of 400 workers. Np,othé}
skill or industry -category would place a demand on the labor force equalling
the requirement for construction. Locally available unemployed,workers WOuid’
be more than adequate to meet the projected needs for operational and other :
secondary workers under the three scenarios. ‘

The ready availability of local workers for future Beluga coal deVe]dp-
ment has several implications for potential socioeconomic impacts. These
projects should not induce any significant in-migration of workers from
ouside the Anchorage-Kenai area., Although there might be some tendency..for
Anchorage workers to transfer to Kenai labor union locals in the belief.that -
this would enhance their employment opportunities in the Beluga area, the - -
magnitude of the potential labor force demand is small relative to the .
available labor pool. This means that there would be little job switching and.
little excess migration into the area in response to news of job opportunities, '
a§suming that a large wage differential does not exist. Excess migration of
workers responding to news of employment opportunities has been a serious .
problem on past development projects in Alaska, often resulting in increased

levels of local unemployment. Thus, the main regional labor force impacts of



Beluga coal field development would be positive in nature. There would'bé

a modest decline in the rate of regional unemployment for the duration of the
project, with a commensurate increase in wage income available for reinvestment
in the region and a reduction in the number of workers receiving unemp]qyment
insurance payments. ' '

These effects would be further minimized to the extent that local res1-
dents of Tyonek were hired for construction or mining jobs. Even though there
are some unemployed males with the requisite skills in Tyonek, few are union
members, which puts them at a competitive disadvantage for this type of employ-
ment. However, any employment of Tyonek residents that did occur would reduce
lTocal unemployment and provide valuable skill training, both of wh1ch wou]d
directly benefit the Tyonek community.

IMPACTS ASSOCIATED WITH THE MARKET FOR COAL

‘ The third scenario assumes the construction of two electric generators‘
along with the annual production of six million tons of coal for export.
The major market for the export coal would almost certainly be outside Alaska,
so that regional market impacts would be minimal. If Chugach Electric Asso-
ciation merely substitutes coal for gas in the production of electricity at
Beluga, the regional market impacts attributable to coal development per se
would be negligible, but there could be a significant increase in the price
of electricity. On the other hand, if the availability of coal at Beluga .
results in significantly altered energy costs and supply reliability, the
impacts of Beluga coal development on the regional economy would be substan-
tially greater. Chugach Electric, however, wi]]jnot voluntarily switch from
gas to coal. Natural gas supplies, as a by-product of oil development, are in
abundant supply, sufficient to meet regional needs beyond the year 2000. It
is unlikely that heavy industrial users of electricity, such as the aluminum
industry, would ever be placed on interrupted service solely because of
insufficient supply of the primary energy source, be it gas or coal. In
addition, the cost of gas (at controlled prices) is substantially lower than

any projected price of coal.' Thus, the substitution of coal for gas is
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expected'to make,the_fegiona] cost of electricity more than at present;.éhd -
this relative cost differential would likely continue into the foreseeable
future.

Other regional use of coal as a primary energy source could attraqt‘new
industry into the region in situations where gas was not economical]ylsub-
stitutable for coal. An analysis of potential secondary ' coal-based industrial
development of this sort is beyond the scope of this report but would have to
be made in order to forecast properly the full potential for regional socio-
economic impacts implied by this initial development activity. To the'extent
that these secondary or derived developments should occur within the local
impact area, socioeconomic impacts on Tyonek would be even more severe than
those likely to be associated with the three scenarios. The construction. of
a road from Anchorage to Beluga would be a major factor prec1p1tat1ng these
kinds of impacts.

IMPACTS ASSOCIATED WITH PROJECT REVENUES

The development of the Beluga coal resources and the'production of o _
electricity from coal would significantly add to the Kenai Borough's tax base.
Spécifica]]y, Tax Code Area (TCA) number 54, which contains Tyonek and the -
Beluga coal fields, would become the source of further revenues. These would
be in addition to the substantial existing revenues obtained from oil and
gas properties situated in TCA 54. It is difficult to estimate the amount
of new revenues that would be generated under each of the three development
scenarios. - Presumably, the éésessed value of the coal lands around Beluga:
would increase, resulting in additional property tax revenues accruing to .
the Borough and the state. Cook Inlet Region, Inc. owns lease holdings on
the Cépps coal field and would be the recipient of royalties from the develop-
ment of these coal resources. Further revenues could be generated from
severance taxes and sales taxes to the extent they are levied on coal pro-

" duction.
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The problem of estimating regional economic impacts associated with
these revenues is limited to ascertaining the magnitude of future income. flow
in the regioh, though this is an important factor. The more serious prob]ém
involves the distribution df these revenues within the Borough. While tﬁé
overall impact of increased regional revenues could be interpreted as bene-
ficial, inequitable distribution of these benefits to villages, towns and
cities causes adverse social impacts. This problem is characteristic of most
large-scale development activities,'especia]]y energy development. The
people who suffer most of the primary impacts, in this case the Tyonek nafives,
tend not to receive benefits adequate to compensate for the negative effects.

Public revenues are typically redistributed through the provision of
pubiic services. The Kenai Borough presently provides three main services:
education, solid waste disposal, and planning (Zoning and subdivision).” The"
availability of these services throughout the Borough is at least in part
a function of the ability and willingness of the Borough to distribute. suf-
ficient funds for their support. To the extent that the Borough can
effectively and equitably deal with the issue of revenue redistribution, the
region could be made more attractive to business and industry. In this way, .
coal development in Beluga could encourage growth in the region beyond that
which would be expected in its absence, though the separation of these cffccts
is extremely difficult. -

_CONCLUSIONS : REGIONAL SOCIOECONOMIC IMPACTS

With the present rate of rapid growth in the Anchorage-Kenai regibn as
a baseline, coal development at Beluga should have only a few small socio-:. *
economic impacts on the region. These would result from reductions in regional
unemployment, provision of a new regional energy source, and the generation
of new economic revenues in the region. Although a reduction in unemployment
would be positive for the region, the magnitude of this effect would not be ..
great. As a new regional source of energy, coal would Tikely be more costly
than gas at its present.price. Requiring Chugach Electric Association to
convert to coal would represent a financial burden to its customers because
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of the higher prices it would be forced to chargé. Regionally, this would
provide a disincentive to industrial development. The greatest potential
_impacts are associated with.the generation of additional revenues to the
region. These could serve both to reduce absolute tax levels and to
redress existing or created regional fiscal inequities.
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SETTLEMENT REQUIREMENTS

SETTLEMENT SITES

Existing Settlements

Tyonek is a village of some 270 Tanaina Athabascans located on the west
side of Cook Inlet about 40 air miles west-southwest of Anchorage. The = °
village was drigihal]y located south of its present site, but was relocated
in the 1950s to'higher ground. The settlement includes a store, bank, gas
station, and 66 housing units and is served by a water system and electricity
from Chugach Electric Association. Most of the housing and community facili-
ties are located on abuut 90 acres of land. | '

The Tyonek Timber Company camp is located about 3 miles south of Tyonek

Village on former Moquawkie reservation land. Kodiak Lumber Company is sole,

owner of the7chip mill operation; which processes timber received from a sale’
on the west side of Cook Inlet. The chip mill operation has been temporarily

- scaled-down because of a weakening in the Japanese market and shutdown of ..

the timber salvage sa]e.(]) .There are currently 20 people at the camp. When

the mill was in full operation, it supported a community of about 200 residents' '
that included about-30 school-aged children.

In addition to these seft]ement sites, there are several o0il- and gésé .
related facilities on the west side of Cook Inlet at Drift R1ver, Tradlng Bay,
and Granite Point. Marathon 0i1 Company's Trading Bay facility has a large
dormltory bu11d1ng to house workers.

Three-Mile Creek Subd1v1son, Tocated north of Tyonek on the coast, con-
sists of privately owned recreational lots and covers about one-half square
mile of land area. Some of the lots have cabins and trailers. In addition,
fishing and hunting cabins are scattered throughout the study area, espec1a11y

~along the coast.
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Site Characteristics and Land Requirehents

. The land requirements for a new settlement will vary, depending on
whether a work camp or permanent new community is planned. '

<2 There is very little data to substantiate the amount of land necessary
to support commercial and residential deve]opment in areas such as Beluga.
A{v1]1age or town will typically have a small amount of commercial develop- -
ment to supply the local population with essential goods. Anchorage will 7
still be 1ike1y'to supply the majority of household goods and specialty items.
Commercial development would tend to remain relatively small in a work eamp, ’
but would expand in the case of a permanent community to reflect other
Alaskan towns.

Land needed for residential development will vary, according to preference
and availability. The work camp described in scenarios 1 and 2
wou]d tend to be compact and dense since industry- prov1ded housing will have
doub]e occupancy. If the work camp is relatively compact, up to 8 to 10 units
per acre would be accommodated. A permanent community would be less dense.
Workers with families will tend to seek space and privacy and will be more
1ikely to build single-fami1y, detached homes. The‘density of subdivisions
fér single-family residences could range from two to six units per acre,
’ depend1ng on both the type of sewer and water system and the Kenai Pen1nsu1a
Borough's subdivision standards. (a)

A 500-person work camp, with dormitory housing; a kitchen-dining annex,
~and a recreation annex may require about 40 acres of land. A permanent

" - community for 1500 people, however, would likely require from 600 to 1200 acres;,

’depending on density and design. The permanent community might include a
- school, recreation complex and park, clinic, and retail commercial area, in-
‘addition to both single- and multi-family housing. '

(a)The Kenai Peninsula Borough Subdivision ordinance allows a lot size of
6000 square feet for single-family residences served by public water .
and sewer. A 20,000-square-foot minimum is placed on a lot that has
on-lot systems for both sewer and water.
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A number of factors affect the choice of settlement site, including
slope, drainage, soils conditions, land ownership, and access to transporta-
tion facilities. Land ownership is shown in Figuré 2-1.- The'major landholders
in the Beluga study area are the state (mental health lands), Cook Inlet
Region, Inc., Tyonek Village Corporation, and the Kenai Peninsula Borough.
A new settlement could potentially be located on any of these lands where
slopes and drainage characteristics are not a 1imiting factor. '

For purposes of tliis analysis, several assumptions were made regarding
site suitability for development: '

) _A‘new community should not be located in an area with poor drainage
or with slopes greater than 10%. 1

e Based on an analysis of s]ope only, there appear to be some potential
settlement sites on State Mental Health lands to the north and northwest -
of the reservation, and northeast of Capps Field on land owned by Cook '
Inlet Region, Inc. (south of Beluga Lake, north of Chichantna River,
and west of Beluga River). -

e A new settlement is not 11kely to be located on the lands owned by
the Tyonek V111age Corporation (former Moquawkie Reservation lands)
(see Chapter 4 of this report). - ‘

* Coastal lands northeast of the reservation may be unsuitable for
bui]din?zand road construction because of soil and drainage character-
istics.

* land along Trading Bay, to the north and east of the McArthur River,
appears to be unsuitable for development because of soil type and 1.'
poor drainage. | 4

e Lands west of the reservation (Township 1IN, Range 12W) appear to . .
offer the best potential for community development.

Beluga Coal Company, owned by Placer Amex Inc., has suggested an aréa
near Congahbuna Lake to the west of the Tyonek Reservation as a possible.
settlement site.(3) This area has slopes of less than 10% and includes two
large land parcels, owned by the Kenai Peninsula Borough and Cook Inlet
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Region, Inc. These two ownerships are shown in Figure 2-1. The borongh-owned
1and covers about an 8-square-mile area (about 5000 acres). The Cook Inlet
Region Inc. land is just to the west and south of the borough parcel and
incTudes about 2800 acres of land. The distance from Congahbuna Lake to the
village of Tyonek is about 10 miles.

The lake area offers an attractive site for a new community. There are
views to the Inlet and the lake can be used for recreation and float-plane ’
landing. The area is served by existing logging roads and has eaéy access.
to the Cook Inlet Region, Inc. transportation corridor to Capps Field. Poor
.drainage may present some problems for development on the west side of
Congahbuna Lake. Drainage charécteristics appear to be more suitable to the
‘east side. ' o

Figure 2- 3.'shows a conceptual layout for a community at Congahbuné Lake
developed for Beluga Coal Company The lake has a]so been suggested aS‘the
possible site for a power plant, with lake water serv1ng as cooling water
for the power plant, which, in turn, might increase the lake's f1shery
potential. (3)

HOUSING ~ o

'Exiéting;Conditions

. Three primary settlement sites exist within the study area, inc]uding
the village of Tyonek, the Tyonek Timber Camp, and Marathon 0il Company s .
Trad1ng Bay facility.

The maJor housing concentration is at Tyonek Village, which has 66 hous1ng
units (60 woodframe; 6 mobile homes). Many of the wood-frame houses are 1n

need of rehabilitation. They are poorly insulated and energy 1neff1c1ent.v
. . i

Twenty-seven HUD-financed houses are planned for construction this year.
This will satisfy tne immediate need for additional hbusing, but many young
people in the village will still want the opportunity to have their own house.
In addition, teacher housing is in short supply; six units are neededf

A1l village housing is owned by the Tyonek Village IRA Council. Thé_ﬁ
~ Kenai Peninsula Borough School Distric h
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A11.village housing is owned by the Tyonek Village IRA Council. The
Kenai Peninsula Borough School District might be able to subsidize teacher
hous1ng s1nce the district has responsibility for education within the
borough Once built, a program for managing the hous1ng units would need
to be established. |

Village houses are heated by electricity, which is provided w1thout :
charge through an agreement with Chugach E]ectr1c. The contract for the -
electricity was signed in 1972 and is scheduled to expire when the village
has used a total of 50 million kVh. At current rates of use (under 5 million
kVh per year), this is ‘1ikely to occur between 1982 and 1984.

‘ The costs of heating with electricity are higher than those associated
with 0il heat, and village residents may find it difficult to pay for the‘
-electricity when the contract with Chugach E1ectric‘expires. The new housing
units will have oil-fired, forced-air heating systems, with fuel purchased
from Tyonek Timber. The older units can be converted from electric to oil
heat, but at a cost of at least $2000 per unit.

Hous1ng is also located about 2 miles from the village at Tyonzk T1mber
Camp. The camp has six 20-person bunkhouses, five 3-bedroom modular homes,
about 12 trailers, and six duplexes. This number of units is capable of-
hous1ng about 200 individuals. ‘

Marathon Qi1 Company has one dorm1tory bu11d1ng with a capacity of about
60 people at their Trading Bay facility. There are several trailers at
Granite Point, and both trailers and cabins at the Three Mile Creek recie-
ational subdivision. In addition, small shacks and shelters are scattered
along the coast at private fish sites.

Housing Requirements

The coal development scenarios presented at the beginning of the chapter
suggest two possible types of settlement: a perment work camp and a small community.

The first and second coal development scenarios described
would establish a permanent work camp at Beluga. In ‘the'first scenario
for coal-fired generating plants, the first-year (1980) labor force is ;
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_composed of 100 construction workers to prepare the plant site and 50 workers
to build the permanent work camp. About 50 support workers are projected to
be needed initia]]y. The total first-year population is projected to be 200,
rising to 500 in 1983-84, and declining to 320 from 1986 on.

Because the Beluga area is isolated from other deVelopment, this scenario

assumes that none of the construction workers would bring any dependents who = =~

would not also be employed. The mining, operating, and support workers m%ght-
bring nonemployed dependents with them, but very few are expected.

The primary means of housing for construction workers and support per-
sonnel is typically mobile homes, modular houses, or prefabricated, dormitory-
like sleeping structures in a permanent work camp. The permanent work camp
would contain all housing, service, and recreation facilifies needed by the
labor force. Based on the design of much construction camp housing, wé'have
assumed an overall average of two persons per housing unit. Some units with
single occupancy may be built for executive quarters, but most workers are
likely to be housed in double occupancy rooms. The number of housing units
projected for the work camp is based on two persons per unit for construction
workers and a small number of four-person families among the permanent workers.
Estimates of projected housing demands are presented in Table 2-4. '

TABLE 2-4. Projected Housing Demand for the First Scenario

3-4
Bedroom
Dormitory Family
Year Population Units Units |
1980 200 100
1981 390 195
1982 520 260
1983 500 250
1984 500 220 15
1985 380 160 15
1986-0n 320 130 15
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The total population in the second scenario (coal exporting) is the same
as in the first development scenario beg1nn1ng in 1989. The permanent.wonk
camps are expected to be similar, except that in the second scenario the
temporary "bulge" of 500 persons would not have to be accommodated. The
estimate of units needed would be about 160 from 1989 on.

Portable ATCO-design prefabricated structures have often been used for
construction camp housing in Alaska. These are typically single-story struc-
tures with segmented, 2-person sleeping rooms off a main haliway that connects
to lavatories. These dormitory-1ike complexes can range in size from a 4-
to a 400- -person unit. This type of sleeping structure was typical of pipeline -
construction camps. -

Families can be accommodated in prefabricated 2- and 3-bedroom modular
homes or mobile homes. This is typical for family housing at many lumber .
camps and was used at Valdez during pipeline construction. ‘

A prefabricated kitchen annex and recreational annex are likely fdpbe
included as part of the construction camp. Most buildings will be wood-
frame on a steel chassis with steel roof and siding with baked enamel -
finish.

The construction materials can either be barged to the site or trans-.-
ported by airplane. 4Barging may require a temporary dock and roadway -from
the dock to the camp site. Barges can also be off-loaded onto the beach.

For construction camp development at Beluga, materials could be trucked from
Anchorage to Kenai and then barged across Cook Inlet to Trading Bay or the o
Tyonek Timber dock. Materials could also be barged directly from Anchorage
or Seatt]e A rough cost est1mate (in 1978 dollars) for work- camp hous1ng

is $250,000 for a 52-person sleeping comp]ex and $700,000 for a 500- person
kitchen-dining facility.

The third scenario, which combines generating plants with coal export,
is identical to the work-camp scenarios through 1988 in terms of total popu-
lation and size of the work-camp settlement. The population begins to
increase in 1989 as conétruction workers arrive to begin work on the docking

2-33-



and 1oading facilities. Mining and operating workers increase rapidly in’
1990. By 1990, the "permanent work camp" will develop into a community, with
ancillary bus1nesses, services, and facilities.

For the purpose of projecting housing demand, we have assumed that the
construction workers will all live in two-person units (as in the previous
- scenarios). A few nonemployed dependents would accompany mining, operating, -
and support workers through 1988, as in the first two scenarios. After 1988,
there would be a diversity of household sizes, including single persons,
couples, and fami]iés with children.

To project the demand for permanent housing, we have estimated a possible

mix of housing types based on the nonconstruction worker population and an
what construction companies are likely to build. After 1989, demand for
dormitory housing will cease. In 1990, we have assumed a demand for about

100 3- to 4-bedroom houses, 225 2-bedroom units, and 50 1-bedroom units. The
number of families with children is expected to increase in 1991, requiring
additional 3- to 4-bedroom housing units. Projected hbusing demand by type

- of unit is shown in Table 2-5,

TABLE 2-5. Projected Housing Demand for the Third Scenario

Population Housing Units
Con- Other 3- to 4- 2- T
struction  Workers & Dormitory  Bedroom Bedroom Bedroom
Year Workers - Dependents Total Units Units Units Units Total
1980 150 50 " 200 100 S 100
1981 300 90 390 195 ' : 1195
1982 400 120 520 260 . : 260
1983 350 - 150 500 250 250
1984 200 300 500 220 . 15 235
1985 100 280 "~ 380 160 15 - 175
1986 -- 320 320 130 15 145
1987 -- 320 320 130 15 145
1988 00 320 320 130 15 1445
1989 240 460 700 120 50 225 .35 430
1990 -- 900 900 0 100 225 50 375

1991 on -- 1330 - 1330 0 200 225 50 475
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SCHOOLS

Exi§t1ng,Condit16ns

Bob Bartlett School serves grades K through 12 and is financed and
- managed by the Kenai Peninsula Borough School District. Located at the :
village of Tyonek, it is the oniy school servingfthe Beluga area. The school
has four regular classrooms, a home-economics suite, and a portable classroom,

for a total capacity of 240 students.(4)

Enrollment history and school district projections are presented in
Table 3-3. The total 1976-1977 enrollment was 108, with 75 in grades K-8,
~and 33 in gfades'9712. As of'May 1978, 98 students were enrolled and 7 teachers
(5 regular and 2 cultural resource teachers) were employed. The Borough's
1977 school-construction report indicates that no facilities other than a
new home-economics suite need to be provided during the 5-year period ending

in 1982.

When the Tyonek Timber Company mill was in full operation, apprbximate]y
. 20 children were bussed from the camp to the village to attend the school.

TABLE 2-6. Pup11 Enroliment and Projections
‘Bob Bartlet School, Tyonek(a)

School. . : :
. Year . k-8 9-12 Total
.1972-73 76 21 97
1973-74 - 65 22 87
- 1974-75 73 . 18 91
, . 1975-76 87 28 115
0 1976-77 75 33 108
1977-78 82 34 116
1978-79 90 34 124 .
1979-80 - 95 37 132.
1980-81 103 38 141

1981-82 10 41 151

(a)Kenai Peninsula Borough School District, Enrollment
. Projections and School Construction Report, April 1977.

t
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School Reqyirements

The permanent work-camp situations described in scenarios 1 and 2 (see
Chapter 1) are expected to include few, if any, school-aged children. The
possibility of a 1imited number of school-aged children should be anticipated,
however, and ways to provide for their educational needs should be considered.

At its maximum 1eve1,of‘operatidn, the Tyonék lumber camp had a ratib of
about 0.10 school children per adult. If this ratio is applied to the mining,
operation, and support workers in scenarios 1 and 2, a possible school popu-
1at1on of 30 students for the work-camp situation is der1ved '

Even in the third coal development scenario, where a permanent commun1ty
is anticipated, a lower than average pupil-per-household ratio should be used
to estimate numbers of school children. Few school-aged children are likely
to arrive until 1989, when the number of nonemployed dependents would begin
increasing and secondary workers would begin arriving fo provide services. _
Total housing (nondormitory) units are expected to reach 310 in 1989, 375.in.
- 1990, and 475 from 1991 on.

The current pupi]-per-househo]d ratio in the Kenai Borough is 0. 74, but
the isolated nature of the Beluga settlement is expected to discourage |
families with school children from moving to the new settlement. A gradua]]y
increasing pupil-per-household ratio has been used instead to estimate numbers
of school-aged chi]dren.(a)(S) For 1989, a ratio of 0.3 yié]ds approximately
90 pupils; for 1990, a ratio-of 0.4 yields 150 pupils; from 1991 on, a.ratio
of 0.6 yields 285 pupils. Assuming a class size of 20 pupils with one
teacher per class, 5 to 14 classrooms and teachers would be required to -
serve their heeds.(b?(s) . ‘

_ The educational needs of school-aged children in the Kenai Peninsula -
canh be met in a variety of wayS, depending on the number and location of
the pupils to be served. The school board of the Kenai Borough School
District is responsible for making final decisions on such matters. Several-
~ options are listed below: | |
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o New bupi]s'could be accommodated at the existing school at Tyonek.'

o' A school could be constructed at a new settlement site. ,

. Portable classrooms could be used to handle a temporary peak in schole :
enroliment during construction periods. :

® Pupils could be enrolled in correspondénce”classes through the school
district. . ’ ‘ e
The Bob Bartlet School"fatility has the potential to serve another' =
100 pupils given its current capacity and enrollment trends. For students
to attend the Tyonek School, however, roads and bus transportation must be .
established from the new settlement to Tyonek. If a new school were built
at the settlement site, it would probably be a prefabricated structure
similar to the ATCO-designed dormitory housing.

-The decision of whether to send children to the existing school at Tyonek
or to construct a new school will be based on.a number of factors. The number
of school children associated with a work camp would probably not justify the -
cost of new school construction, although a school might be built to serve
the combined needs of the lumber camp and the coal development work camp.

On the other hand, a full-scale community in the Beluga area (scenario. 3)
would almost certainly require a new school facility. Another important
consideration is the attitude of Tyonek vi]]ager§ toward use of their school -
by nonnatives. Issues related to this concern are discussed in the sections

which follow. , |

o Correspondence courses are an alternative that should be explored if -
only a few children are associated with a work-camp situation. The Kenai
Borough School District currently has one of the largest correspondence

programs in the state, with over 100 students participating.
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POLICE, FIRE, AND EMERGENCY MEDICAL SERVICES

Police Services

+ Police services in the Beluga area are provided by the Alaska State
Troopers through a resident constable. The constable serves the area from
the Beluga power station south to Trading Bay, inc]uding the o0il and gas
facilities at Trading Bay and Granite Point and the Tumber mill camp near
Tyonek. A four-wheel drive vehicle is used by the constable to patrol the
area and an airplane is available to fly the area if the need arises.

The constable at Tyonek has the time and ability to handle an additional
number of complaints'ahd other police activity, but the point at which popu-
lation increases will requfre the state troopers to add another policeman is
difficult to estimate. - ‘ -

A need for additional police officers in the Beluga area will definitely
be generated by the combined activity of the village, the Tyonek lumber:camp,
and any settlement associated with coal field development. In most cases,
the state troopers wait to add staff until the new position can be justified
by increasing population numbers. During construction of the Alaska pipeline,
however, police service needs were anticipated and additional troopers were
assigned to affected areas in advance of actual population increases.

In a work-camp situation, the troopers encourage private companies to
hire their own staff for internal security. The troopers are then available
to provide emergency assistance. The tempofary assignment of additional’
troopers to the area is another option, especially if camp activity is short-
term or seasonal. In the Beluga area, this would involve assigning staff
from the Soldotna regional office of the state troopers.

A perménent community of 700 to 1400 residents in the Beluga area is
likely to require a full-time police officer just to serve local commun{ty
needs. The city of Seldovia, with a population of 600 and no road access to
the other Kenai Penihsu]a cities, has one police officer and police car. The
Kenai Peninsula cities of Kenai and Soldotna maintain a ratio of about two
police officers per 1000 resjdents.(s)
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The method of providing police services to a new community in the Be]uga
area will depend somewhat on whether the community incorporates as a city.

A rough estimate of police manpower requirements can be obtained by applying

‘a ratio of 1.5 policemen per 1000 residents to the projected population under
coal development scenario 3.(7) These estimates are shown in Table 2-7,

TABLE 2-7: Police Service Projections for the Third Scenario

o ‘ Police
Year - Population Officers
1980 200 0.3
1981 390 0.6
1982 520 0.8
1983 _ ~ 500 0.8
1984 500 0.8

- 1985 380 0.6

- 1986 320 0.5

© 1987 320. 0.5

- 1988 - : 320 0.5
1989 700 1.0
1990 - 900 1.4
1991 © 1330 2.0

[

If the new community does not 1ncorporate, the present constable can
probably handle the inoreased work load until 1989. Duriog the years 1982- §4,
however, he may require some staff ass1stance from the So]dotna office of
the state troopers. ' '

Fire Protection

No pub]ic1y provided fire protection services are currently availabTe‘
in the Beluga area except through the U.S. Department of Interior, Bureau |
of Land Management. However, a work camp would typically have its own fire-
fighting equipment on hand. A permanent community of 1400 residents would
require some fire-fighting capability and equipment of its own.

Estlmates of staff and equipment needs can be based on the exper1ence
of other Kena1 Peninsula towns. The city of Seldovia, with 600 residents,
has 24 volunteer firemen, 2 pumper trucks, and a jeep pumper. So]dotna;:
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with about 2500 residents has 3 paid staff, 20 volunteers, 2 pumper trucks,
and 2 tankers. Fire services may'also be provided through a borough service
area. An example is the Nikiski fire service area, which serves a 33-square-
mile area, including the unincorporated residential and industrial area north
~of the city of Kenai on the east side of Cook Inlet. The service area has

2 fire stations, a paid staff of 19, 20 volunteers, and trained emergency

. medical technicians. One pumper and tanker are located at each stdtionf;“

Fire protection needs for cities of all sizes are based upon the water
flow in gallons per minute that may be required. According to the National
Fire Protection Association, one pumper truck (plus supporting units)‘is
required, in general, for each 500 gallons per minute (gpm).'(7 Required -
water flow by community population size is presented in Table 2-8.

TABLE " 2-8. Water Flow Requirements for Fire Protection

In Million Water Flow

In Gallons Gallons Pumper Duration In

Population Per Minute Per Day Trucks Hours = -
1000 1000 - 1.44 2.0 4
1500 1250 1.80 - 2.5 5
2000 1500 2.16 3.0 .6
3000 1750 : 2.52 - 3.5 7

- Health Care and Emergency Medical Servicés

The state troopers are responsible for supervising rescue operations
for emergency situations in the Beluga area. Medical evacuations are QSually
accomb]ished by private charter plane. The RCC (U.S. Air Force) also handleé
some emergency evacuations. ‘

Health care services are available to the residents of Tyonek through
a medical center located in the village. The facility handles both medical
and dental work and is staffed by a resident, licensed practical nurse.
Emergency medical care is received at the ANS hospital in Anchorage.(g)
The clinic also has a community health aide (and alternate) provided through
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the U.S. Public Health Service. The health aide may provide services to

nonnatives on an emergency basis only. Nonnatives are billed for the

service.(g)

fhe Kenai Borough's Central Hospital seryice area encompasses over
1000 square miles of land on both the east and west side of Cook Inlet. On
the west side of Cook Inlet, the service area extends from Beluga River to

Drift River, including the study area. A 32-bed hospital is located at
- Soldotna. '

The health care needs of a work camp of 300 to 500 workers could be
met in several ways. The camp could train or hire its own paramedics or
obtain the services of a resident nurse or doctor. - Tyonek Timber Company,
for examp]e,'has its own pakamedics at the lumber camp. Emergency medical
situations could be handled by air evacuation to either the Soldotna hospital
or a hospital in Anchorage. A small clinic could also be built at the work-
camp site. Prefabricated first-aid units are available and can be barged '
to the site. A 14-bed, 58-foot by 56-foot unit costs about $125,000 in
1978 dollars. |

A permanent community of 1000 or more without road access should have
its own resident doctor, nurse, and clinic. Needs for hospital and ciinic
facilities and staff are usually based on the expected number of patients,
but, a rule-of-thumb "bed multiplier" is 4.0 to 4.5 beds per 1000 popu]ation.(7)

RECREATION NEEDS AND OPPORTUNITIES .

For either a work camp or a community, adequate opportunities for"both
indoor and outdoor recreation must be provided. Libraries, parks, commhniﬁy
centers, restaurants, bars, and shops all help to ‘meet recreational needs.
Some problems were encountered during pipeline construction in those caﬁps
that did not provide adequate recreation opportunities. Studies of energy'"
development communities elsewhere in the United States have also demonstrated
that a lack of recreation facilities and services can contribute to stress-
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and mental health problems, especially for nonemployed dependents. In
addition, worker productivity may decline if opportunities for rest and
relaxation are absent.

Recreation needs in a work-camp setting can be met in several ways.
Work schedules might be arranged on a "three-weeks-on, one-week-off" basis,
with transportation provided to Anchorage (or elsewhere) during the off-
period. The camp operators could also provide a recreation amnex onsite,
including indoor exercise facilities, informal meeting space, reading mate:
rials, and a bar. .

Business opportunities will generate restaurants and other retail estab-
lishments in a permanent small city. In addition., residents will want to
develop a range of facilities, including libraries and parks. Requirements
for park and library space will vary depending on the eﬁpec;gtions and
desires of community residents. General standards for small rural communi-
ties indicate that a library facility for a population of 1000 should have
a minimum of 6000 square feet, 10 patron seats, and 3000 to 4000 volumes.
Thelfacility should be open at least 20 hours per week at fixed timg§:(?)
Bookmobiles (in this case, airplanes) may also be used to provide 1library
services to an isolated area. If a school is built to serve the commun{ty?
the school library might also be designed to serye the adult popu]ationJ

- The need for parks will be influenced by the character of the land
surrounding the settlement site and the opppftuni;ieg it offers for outdoor .
recreation--hiking, picnicking, and so forth. In any case, park space within
the city for children is undesirable. Community-based park facilities are
generally of three types: p]aygrgunds (abogt 3 acres), neighborhood parks
(about 10 acres), and community'parks (about 60 acres). A h@ﬂ community in
the Beluga area of 700 to 1400 residents could require a total of quggf '

4 acres of park space. Parks might include play éppapggysa a baseball
diamond, and tennis courts.(z)
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WATER AND WASTEWATER SYSTEMS

Existing. Systems

: Existing water sources for the village of Tyonek, the Tyonek Timbefﬂ
Company and the Trading Bay are described below. ' ‘

Village of Tyonek

The existing water source for the village is a nearby lake. (a) The
- former ground water supply was abandoned because of its high iron content
(with manganese) ' ‘

The water system, which includes an infiltration gallery and pump house,
was installed by the village in 1976. The lake water is chlorinated, stored
in a tank, and filtered with activated carbon before being delivered to the
underground distribution system, which was comp]éted in 1972 under an EDA
contract. .A previous groundwater well was developed in 1964 by the U:.S.
Public Health Service, but is used only for public water supply. Each house
~and the school is served by the distribution system. The 27 new housing
units planned for the village by Cook Inlet Housing Authority will be con-
nected to the distribution system.

Several water system prqb]ems were identified in a recent Public Health
Service survey: ‘ 4

e The chlorinator is not wokking properly.
e The activated carbon supply needs to be replenished.

o The lake level is very low, primarily because of extensive winter
pumping to keep waterlines from freezing..

The report also identified other potential water sources, including
Second Lake, Chuitna River, and Bunka Lake. Water quality tests indicate’

‘a)Water quality, prior to treatment, has the fdl]owing characteristics:
Fe (Iron) 0.2 mg/% l

Hardness 9.0 mg/2 as CaCO3
Total Dissolved Solids 10.0 mg/%
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that both Rainbow and Second Lakes are low in iron and should be good water
sources. The Public Health Service is investigating future water-source
deyelopment. '

~ The primary method of wastewater disposal is septic tanks with sub-
surface leach fields; some cesspools are also used. The septic tanks were
insta]]ed in 1965, have a capacity of 200 to 400 gallons, and are constructed

of low-grade steel. Some of the tanks are rusting.(]l)

The soils have a gravel base, making them good for subsurface disposat.
The problem§ that have developed with the onsite systems are probably a '
result of the small size of the tanks and inadequate maintenance.

An unfenced sanitary landfill is located 4.2 miles from the village.

The Kenai Peninsula Borough is in the process of establishing a new landfill
for the village, but it may be a year before all apprpngs are obtained.

Tyonek Timber Camp

Water is supplied from three wells, which have been adequate to support
200 people to date; no water shortages have occurred. The water contains
an excessive amount of iron and barely meets water quality standards. '
However, no bacteria problems exist. |

Water is distributed through an underground system that requijres standard
maintenance. No winter freezing problems have been encountered.

Septic tanks with perforated-pipe drainfields are used for waste dis-
posal. The systems have required normal maintenance; no special problems -

have developed. The soils.(consisting of a gravel base, covered with a few
feet of sandy loam and some clay) are good for subsurface disposal.

Trading Bay

Water is supplied from wells at Marathon 0il Company's Trading Bay: .
facility and no shortages have occurred. Septic tank§ with drain fields
have also been used with very few problems.
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Requirements

To project water demand and system requirements for communities asso—
ciated with Beluga coal-field deve]opment we have assumed a demand of
70 ga]]ons per capita, per day (gpcd) for a resident work camp( a) and
90 gpcd for a permanent community. We have also assumed that 100% of the
total water supplied becomes sewage. '

' The first coal development scenario (generating plants only) estimates
an initial population of 200 in,6 1980, or a water demand of 14,000 gallons -
per day (gpd), that must be supplied, treated, and disposed of. In the
peak year (1982), a 36,400-gpd capacity is required. This demand declines
in 1985, and the system requirements from 1986 on should be capable of ,
hand1ing about 23,400 gpd.

In the case nf coal export only (scenario 2), water demand is likely . -
to remain fairly constant, ranging from 21,000 gpd in the first year to
23,400 gpd from ]990,on.

Water demand for the third scenario is initially quite similar toz h

4 scenarios 1 and 2. Water supply, treatment, and -disposal systems must
accommodate 21,000 gpd in 1980, rising to about 36,000 gpd in 1982-84,‘and‘3
then declining to about 23,000 gpd in 1988. Estimates for 1991 and after
assume a permanent community with a 90-gpd demand, or a total da11y demand
of about 120, 000 gallons. ' o
AWater Availability

- Water to -meet the demands of a work camp or permanent settlement can be
supplied from either surface water or ground water sources.. Potentia]jT,A-
surface water supply sources in the Beluga area include the Beluga River,
with an average flow of 2400 cubic feet per second (cfs), and the Chuitna
River (about 5 miles northwest of Tyonek), with a minimum flow of 60 cfs.
Water quality data indicate that Chuitna River water would be acceptable
for drinking with minima] treatment;(b)

(a) Based on the exper1ence at Alyeska pipeline construction camps.

- (b) USGS surface flow and well records for.several locations in the
‘Beluga area are contained in the Appendix...
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. System Alternatives

The alternatives available for meeting the water supply and wasteWateF
disposal needs of new settlements include onsite systems, new community
systems, ahd'Expansion of existing systems. L

. Onsite Systems

Onsite systems (wells and .septic tanks) will function well if good
soils and adequate separation (about 4 feet) are available between the
leaching bed and the water table. In general, areas suitable for subsurface.
d1sposa1 systems have grave] and other permeable soils. )

Onsite systems are best used where residential lot sizes are 20,000 to
40,000 square feet. When both individual wells and septic tanks are
emp]oyed, the minimum lot size should be 40,000 sqdare feet; when watef is
supp]ied through a community system, but waste disbosal‘is onsite, a
20,000-square-foot minimum lot size is desirable. (12)

Multifamily residences (including work camp dormitories and bunkhouses)
are less suited than single-family residences for onsite waste disposal.
Large quantities of wastewate;‘must be disposed of, requiring large septic
tanks and leach fields. -

Community Water and Sewer Systems

If onsite disposa]lis not possible, either because of adverse soil
conditions or living unit configuration, community water and sewer systems
must be developed. '

A water treatment plant may be required, especially in the case of a
permahent community. The length of water transmission mains will vary,
based on the plant location in relation to the subply source. Small, out-
lying communities of low density are likely to have deep-well systems located
adjacent to treatment plants and distribution points and, thus, do not require
transmission mains.

Water-saving fixtures should be a part of the community water systém,
and their use should be encouraged. They will help to decrease the total
water demand of a new settlement.
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For sewage treatment, the system should be as simple as regu]atory
agencies will allow, while still ma1nta1n1ng adequate effluent. d1scharge
quality and receiving water quality. Types of sewage treatment systems,
_ in order of preference, are listed below: a)

1. ~facultative lagoon (requ1res the greatest 1and area of the
alternatives)

2. - aerated Tagoon

3. mechanical systems (bio]ogica]: activated sludge, RBS, ABF; or
physical/chemical). o o

Discharge of sewage to a stream will require approva] from EPA and the
Alaska Department of Environmental Conservation. Discharge to Cook Inlet
is another possibility if the new community is. located close to the Inlet.
This would not be feasible for a community in the Congahbuna Lake area. |
because the distance to the Inlet is too great to make it economically
feasible. ' '

For solid waste disposal, the sanitary landfill method tends to work
best, especially for a publicly used and operated system. In most cases,
incineration is uneconomical when compared with sanitary landfill disposa]
If the flow of solid waste can be carefully control]ed (as in an 1ndustry-
operated work camp), an incinerator might be an economical- alternative.

Expansion of Exrsting Systems

A new community in the Beluga area is unlikely to be able to use égisting
water systems to serve its needs. For example, the present Tyonek water . .
supply system is too remote to be used by a commun1ty next to Congahbuna
Lake

(?) For a brief description of each of these system types, see‘Appendix..
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TRANSPORTATION AND POWER
.Existing Systems

Existing road, air, and shipping transportation facilities as well as’
power supplies are described below.

"Roads

Most of the road system in the Beluga area has been developed by Tyonekr«A.
. Timber Company in the form of logging roads that connect Granite Point,
Tyonek, Nicolai Creek, Kaloa, North Foreland, and Beluga. There are about
100 miles. of primafy and secondary roads. These roads are in good condition,
especially the main roads (See:Figure 2-3).' '

The main logging road extends approximately 16 miles northwest of
Congahbuna Lake to within 8 miles of Capps Coal Field. Most roads are sand,
overlain with gravel, and require no special maintenance. The roads are_.'
retopped following breakup. '

Road rights-of-way (100 feet wide) are established along the section
lines of all state land (or land acquired from the state). A1l other land
has a 66-foot right-of-way a1ong section lines. Some legal questions have

‘been raised about how this right-of-way proVisibn applies to land "reserved
for pubTic_use." No'rights-of-way are associated with the network of logging
roads. Access was permitted as part of the state's timber sale cohtra¢; with
Tyonek Timber Company. ' ’

Beluga and Anchorage are not connected by a year-round road; hbwever a
winter road-has been used in the past when the Susitna River was frozen. The
road was origiha]ly constructed to carry large, heavg equipment to the area,
but it has rot been used for the last two winters. (2 S

The Alaska Department of Transportation and“Public Facilities has
studied the Beluga area and developed plans for river crossings and roadways.
A proposed highway would run from the Moquawkie Reservation to Goose Bay

(about 65 miles), crossing the Susitna and Beluga Rivers. An existing road

'

(a) During the 1975-1976 winter, the Susitna River did not freeze over.
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already. connects Goose Bay to Knik (10 miles), Knik tb Wasilla (19 miles),
and Wasilla to Anchorage (47 miles). The approximate location of the road

is shown in Figure 2_2 . i

The propoéed highway is not 1ikely to be constructed in the near futuré,‘ 
primarily because the economic benefits to be derived from it do not justify
the construction costs. The river cfossing alone would cost an estimated'
. $250 million .(1978 dqllars). This may be comparéd with an annual state
highway budget of a little over $100 million. The proposed highway may
.become more attractive as additional projects for resource and industriaT'
development in the Beluga area (aluminum smelter, coal generating plants,
etc.) are proposed or become feasible.

" Airport Facilities

Four primary aifstrips are located ih the Beluga area: at the Beiﬁgé’
power plantsite, Tyonek Village, Kaloa, and Granite Point. . Characteristics
of these four strips are described briéf]y:(a)

e Beluga: 5000 feet, gravel surface, landing lights, good condition
° ‘Tyonek: 3500 feet, grévé] surface, landing lights, good conqitiqﬁ

e Kaloa: 5000 feet, gravel surface, landing 1ights, good conditioﬁﬂ:
; Granite Poiht: 3500 feet; gravel surface, poorly maintained.

Other airstrips in the area include a poorly maintained 3500-foot City
Services 0i1 Co. field, 8 to 10 miles west of Beluga; a 1700-foot airstrip
in good condition at North Foreland that will handle a Sky Van; and several
light aircraft strips, including two 900-foot strips at Capps Field.(3)

A11 airfields in the Tyonek-Beluga area are privately owned and-mainr:_
tained. Use of the airstrips requires permission of the owners. - ‘

(a) Airstrip length requirements vary by type of aircraft. Both the Sky Van

and Titan need about 2000 feet of runway. A C-130 requires close to :
5000 feet. (A Titan will hold 10 people, or can be converted to cargo
only up to 3500 pounds. A Sky Van will hold 10 to 12 people or 3000 to
3500 pounds of cargo. A C—|§% is a large, 4-engine, turbo-prop plane,

- much larger than the Titan and Sky Van.? ‘
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Dock Facilities

A 1466-foot dock at North Foreland is the only dock located in the
Beluga area. Owned:by Tyonek Timber Company, it has 685 feet of berthinq;f
space and a watér depth of 36 feet at mean low water. The largest ship tc;
dock at North Foreland was 607 feet long and 45,000 metric tons. The dock
would need to extend about 3700 feet from shore to reach a 60-foot depth.
The dock is used from April to November, depending on shipping schedules.

" No unusual maintenance has been requ1red to date with respect to ice or
'Acurrent problems. ‘ '

Power

Chugach Electric Association operates a large, gas-fired generating
‘plant at Beluga with a present capacity of 297.7 megawatts (MW) and a planned
capacity in 1979 of 362.1 MW. (1) Chugach Electric supp]fes power to Three-
Mlle Creek Subdivision, the village of Tyonek, the Tyonek Timber Company,-

, and others. Transmission line location is shown in F1gure 2-3.

‘The v111age of Tyonek constructed a 10 MW generating plant some years
ago to be run with gas from two prospect1ve wells. When these wells failed .
to produce, the generat1ng plant was sold to Chugach Electric Association
¥n 1972 for $447,500, a contract was negot1ated to supp]y Tyonek with
50 million kilowatt hours (kWh). Tyonek has used somewhat less than
5 million kWh per year since 1972.

Requirements

| Future power and transportation requirements are d1scussed in the - . ..
~ following sections. :

Power

Power for a work camp in the Beluga area could be supplied from the

- existing Beluga generating station, especially during the initial con- |
struction phase of coal field‘deve]opment. If coal-fired generating plants.
are constructed in the Beluga area (scenario 1), these could eventually
sdpply the work camp with electricity. Standby generators should also be

_ available in case of a power or transmission line failure.
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;; A permanent community of 1300 people or more (as projected in scenario 3)
cou1d eventually be- supplied with power from a coal-fired generating stat1on,
depend1ng to some extent on its distance from the community. Power wou]d

Fob bly be available from the Beluga generat1ng station during the 1n1t1a1
s of community development.

A peak demand of 2.0 to 2.5 kW per,househo]d can be used to estimate
minimal power requirements for a small, isolated residential community.(a)

For the community described in scenario 3, a 1500-kW-demand load should be
anticipated. This would be adequate to serve residences, small businesses, '
and a school but would not supply the power needs of any heavy industry in
the area. The potential 1500 kW demand is an almost insignificant percentageg
of the Beluga generating station’s eventual 400-megawatt capability. g

Aj[port Faci]ities '

A 3500-f00t airstrip can support a work camp of 200 to 500 people if '1
barging is also relied on to bring in construction material, equipment,‘and '
other bulky goods. Currently, all people, and most goods, are transported
to the Beluga area by air. Some goods are also shipped by sma11 barges.'

B

A permanent community of 1300 people or more will likely require at
least a 5000-foot airstr1p with adequate lighting and a building for
travelers and cargo.

Dock Facilities

_Dock facilities will be required to export coal from the Beluga area. -
Coal transport ships must have a water depth of 65 feet at low tide in

(3) A barg1ng operation requires Tess

which to maneuver and take on cargo. ( )
13

depth; a loaded barge draws from 18 to 30 feet, depending on its size.

Placer Amex, Inc. investigated a number of potential harbor sites forv-
dock"faciTities on the west side of Cook Inlet between West Foreland and
North Foreland. The three potent1a1 harbor sites that were identified are
shown in Figure -2-2. '

(@) chom HILL estimate.
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_One site is adjacent to the Tyonek Timber Company dock at North Foreland;
access to the dock would be through Tyonek vil]age lands. The other two sites
are adJacent to state-owned lands at Granite Po1nt and Trading Bay.

The shortest distance to 65- foot depths is at North Foreland (about
3700 feet from shore). The distance at Granite Point is over 8000 feet and
over 12,000 feet at Trading Bay These 1engths assume that berthing must be
available on a 24-hour basis (i.e., including the period of lower Tow water).
If berthing space is required only part of the day, shorter‘dock lengths are
possible. . g

A road or rail connection must be constructed from the dock to the new
community and to}Capbs Field. It would be easier to build and supply a .
settlement in the Beluga area if it were located fairly close.to the dock. |
Construction materials, equipment, and other supplies could be bargedlo? -
shipped in and then trucked a short distance to the site. The Granite Pofnt
dock location is about 4 miles overland from the proposed community site

at Congahbuna Lake. This cdnfiguration of .dock and community site would
avoid the need to cross Tyonek village lands.

Dock siting and construction require a permit from the Corps : )
of 'Engineers. - The permit is subJect to pub11c notice and review before. »
it can be issued. A]though the Corps has 1nd1cated that the permit should
present few problems, it could be the subject of considerab]e controversy
if road access is required across Tyonek lands to connect the new community
and dock.

Overland Transportation

13
Of primary concern for coal development in the Beluga area is trans-

porting the coal overland from Capps Field to either a coal-fired generat1ng
“facility or a dock for export. Gravel surface roads are preferable since.

. they are fairly stable, can handle heavy traffic, and are easy to maintain,
especially given the frost heave problems. A road from Capps Field must be
designed for at least 150-ton haul trucks.(s) ‘ '

3

2-52.



- The quantity of coal ﬁequired to supply coal-fired generating plants
does not justify a rail connection. Rail becomes a feasible a]ternatiYe.
when over 2 million tons of coal must be tﬁansported.(3) The two methods
of transporting coal, railroad and truck, are not mutually exclusive. A
truck-haul system may be used initially until the market has built up:
sufficiently to warrant railroad construction. |

A third overland transporfation’method for coal is the slurry pipeline.
Slurry may be a mixture of coal and either o0il or water. The Capital,coéts
associated with a pipeline are much lower than with railroad construction.
Cos;s are increased‘somewhat by other factors, however, such as storage and
use of 0il to mix with the coal. The coal must be crushed more finely than
is necessary for truck and.raii transport. The more finely the coalwis '
ground, the more fly dust is pfoduced and lost. -

Loading would be simplified with a pipeline, since extending a pipe out
to a large ship is simpler'fhan constructing a dock. A catenary (a metal
trestle), built to withstand the ice conditions and currents would suffice
for a pipeline. ‘A platform or T-section would be anchored at the end.of the
pipeline, so a ship can berth. A road would still be needed along the pipéf
line for maintenance and personnel transport, but less road maintenance would
be required for this than with”the truck-haul system. . -

The amount of road construction required'to'support a work camp ori
full-scale permanent commuhity will depend on site design and living ébnf:“
figurations. A work camp with bunkhouses would require a minimdm roadf
network. A full-scale community might require anywhere from 6 to 20 mi1es
of local streets. The city of Seldovia (population 600) maintains 6 miles
of community streets; Homer (population 1800) has 8 miles of local streets;
Soldotna (population 2600) has 27 miles of city-maintained roads.(s) '
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PSYCHOSOCIAL PROSPECTS FOR TYONEK

‘ ovsavrsw

The deve]opment of coa] in the Beluga field is likely to have extens1ve
impacts on the residents of the native village of Tyonek. Both negative and
positive consequences may occur. Unlike many native villages in Alaska,
Tyonek has previously experienced the impacts of development through:

(1) royalties obtained from gas and oil leases in 1964, and (2) the con-
struction and development of a large Tumber chip mill just outside village
boundaries. tike all native villages, Tyonek also faces the complicated and
sometimes confusing conditions created by the Alaska Native Claims Settlement
Act of 1971 (ANCSA). ' Past and current experiences with economic development
have made Tyonek residents more sensitive to their consequences than most.
native Alaskans. They view development of the Beluga coal field with appre-
hension, skepticism, and caution because its impacts may forever change their
village life style, quality of life, and life satisfaction. o

This section of the report focuses on the conceirns of the v111age
residents. It examines the potential’ 1mpacts of development on their
community and 1life style and includes recommendations for minimizing negative
social and individual impacts on village residents: Throughout this section
emphasis is placed on the unique cultural orientation of Tyonek residents
and on problems faced because of accelerated contact with the va]ues,
beliefs, and life styles of nonnatvves and out51ders !

The scenarios presented and d1scussed earlier in this report'suggest'
various levels 6f coal development. Elements such 'as the presence of a
mining camp and‘the'population size would vary as a function of the level 4
of development. Any one of the scenarios would affect the quality of life .~
and lifestyle of the Tyonek people, although the full-scale development
depicted in the third scenario would have the greatest effects on the Tyonek
, vilTage To anticipate those maximum impacts, this section focuses entirely
on that scenario, which 1nc1udes the development of a new community of
approx1mate1y 1300 people at Beluga.
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A HISTORICAL PERSPECTIVE ON_THE'VILLAGE OF TYONEK

No one is certain when the first residents settled in the area now
kriown as :yonek. As late as 1880, Ivan Petroff, a Russian. territorial
governor, ..oted ti.at the area around Tyonek contained "2 whites, 6 creoles
and 109 natives." The native population has Steadi]y increased to the
present-day level of 271.

The native residents are related to ‘the Athabascan-speaking clans and'
tribes that inhabit the central interior of Alaska and certain provinces of
Canada. Many of the early folkways and mores of the Cook Inlet natives were
neavily influenced by various Eskimo groups and Northwest Coastal tribes.
Anthropologists noted that the Alaskan Atnabascans displayed a "lack of
(1) The tribes and clans have always
been hunters and fishermen; as a consequence, they experienced a great deal

precisely definable cultural base".

of mobility and mingling with members of other villages. These factors have
led many historians and anthropologists to believe that the Athabascan groups
were highly adaptive, resourceful, and susceptible to external influences.

While the residents of the northwest shore of the Cook Inlet are often
referred to as Tyoneks, they are actually of the Moquawkie tribe and of the
Tanaina component of the Athabascan linguistic group. Through the years,
outsiders have referred to the area as Moquawkie (many maps still show it
as the Moquawkie Indian Reservation), Tyonek, and in rare instances, Beluga.
Today, the native residents are identified as Tyonek. ‘

Vestiyos of traditional life style are still apparent in present-day
Tyonek. [Fishing and hunting are highly valued among villagers and the
catches form the mainstay of the typical diet. Family networks are extended
to include all relatives, however far removed. As one resident pointed out,
"In one way we are probably all related." Tenets of the Russian Orthodox
Church dominate religious beliefs and values and have a strong, bonding
influence on averyday behavior. But while the tenets of Christianity guide
behavior, values generally attributable to American Indian and Alaska Native
groups are apparent. Tyonek residents value generosity, sharing, cooperation,
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humi]ity. and a present-time orientation. In general, the villagers believe
in living in harmony with nature and using only what is necessary. In this
regard, every part of something (such as a moose, fish, or tree) has a func-
tional use and should not be wasted. Moreover, most Tyoneks believe_that
the old traditional ways are functional and should not be changed simply

- -because something new might be better.

Up to 1963, few major changes occurred in the Tyonek region. Daily
1iving patterns centered around routine subsistence tasks. The quality ofA.
1ife was well below modern standards; many con51dered it ciose to poverty -
level because of substandard housing and diet and lack of basic utilities.
However, the discovery of 0il and gas reserves in the region and arodnd the .
boundaries of'the}community had a dramatic impact on the Tyonek life sty]e '
and quality of life. In 1964, the Tyonek community, with the assistance -
of the Bureau of Indian Affairs (BIA) and a few beneficient attorneys, gained
about $12 million from oil and 'gas leases. .In addition to -undertaking many
profitable ventures, the Tyonek Village Council approved a program that-
included improvements to roads, the airstrip, and community buildings, and
increased opportunities for youth. More importantly, 59 new homes were '
constructed, one for each family re51d1ng in the village.. o

Some of the lease money was also invested, primarily in the Anchorage
area. The Tyonek Management Corporation was established to plan and oversee
those investments. Buildings were purchased and leased, and a construction
campaign was initiated that resulted in office buildings and homes for Tyonek
natives 1iving in Anchorage. About 302 enrolled members of the v111age share'
in the profits from the investments. ‘

. Money generated from the 1964 o0i1 and gas leases had a'dramatie impact
on the quality of life and life style of Tyonek residents. Many claim that’
their diets have improved, resulting in better overall physical health.
Educational opportunities have been expanded with the construction of a new
school. Empioyment opportunities and skill training have advanced, particu-
larly in the construction fields. But wealth also brought the Tyoneks into
closer contact with outsiders, largely throughlindiVidual purchases of”
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television sets, home entertainment equipment, and motor vehicles. Most
villagers welcomed the sudden change and adapted to it with ease, but soﬁé
did not and resented the intrusions and distractions created by the wealth.
Through all these changes, however, the village remained a reservation and
the Village Council retained the right to control access by outsiders and
developments on reservation lands.

The second major impact on the Tyoneks came about seven years after
the 0il and gas lease. In 1971, the Alaska Native Claims Settlement Act
went into effect. Through ANCSA, some 79,000 Aleuts, Eskimos, and Indians
in Alaska were given about 40 million acres of land and close to $962,500,000.
Tyonek natives shared in the settlement through their chnice to hecome part
of the Cook Inlet Region Corporation, one of 12 native regional corporations
eStablished as a result of ANCSA. Within five years after ANCSA went into
effect, each regional corporation was required to distribute 10% of the monies
derived from ANCSA to shareholders. Tyonek residents participated in this
settlement and received an average payment of about $400 each.

While ANCSA meant income to Tyonek residents, problems emerged that
seemed to outweigh the small amount of money received. Questions concerning
jurisdiction, land use, water rights, and enforcement of village ordinances
soon plagued the Tyonek Village Council, otherwise referred to as the Indian
Reorganization Act (IRA) Council.  Many village residents today.
feel that outsiders have abused visiting privileges, have contributéd to the
disruption of hunting and fishing patterns and, in general, have negatively
affected the life style. In effect,nANCSA has led to the dissolution of the
reservation status, has created complicated institutional arrangements, and
is threatening traditional life styles among the Tyoneks.

The third major impact on the village of Tyonek vccurred in 1975. At
that time Tyonek Timber Company (TTC), a subsidiary of Kodiak Lumber Mills
(KLM) began operations. TTC basically reduces wood to chips, which are
eventually marketed for newsprint and paper products. The main processing

plant is located just south of the present Tyonek'vi11agé and occupies land

v
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once "owned" by the Tyoneks. From time to'time, TTC employs Tyonek residents,
but the bulk of the employees are transient nonnatives. o

KLM and the éccompanying housing settlement was the first "outside"
venture to locate near Tyonek. While TTC means jobs for Tyohek residents,
it also presents some problems:

1. Job opportunities for Tyonek residents are seasonal and skill-
dependent, i.e., many jobs require specialized skills.

2. Work schedules are oriented around a nonnative way of life. .
Workers are required to put in eight hours a day, five days a week.
Many Tyonek residents are not accustomed to this schedule and find

it too constraining Although some residents want to work at KLM; -~

their first priority is fishing. When the season stérts many
would rather be in their boats and at their sites casting nets
than operating heavy equipment. ‘ ‘

3. The presence of outsiders who have a. different cultural 1ife'sfy1e
is viewed with suspicion and concern. Some villagers feel that
the TTC workers have contributed to the increase of alcoholism .
and drug abuse in Tyonek. Others feel that teachers are more
responsive to the educational needs and'life orientations of the
nonnative students attending the Tyonek school than they are to f,“
those of the native students. There have been a few 1so]ated"‘
instances of host111ty and overt conflict with TTC workers wh1ch
‘have tended to he1ghten suspicions and concerns. Overall, many
villagers feel they have little to gain from TTC's present . - -
operation.

By way of review, village life at Tyonek has beeh dramatically affécted
and altered by three major events. Within the past 14 years, Tyonek revenues
have increased owing to gas and 0il leases, ANCSA, and employment opportuni-
ties at the lumber chip mi]l.‘ Nonetheless, the three events have created
problems in life style, organization and management of the land, and
individual preferences for improved standards of living. Tyonek residents
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have coped reasonably well with the changes evoked by the three events.
However, many problems have been introduced that are creating adjustment
and, adaptation difficulties. By nature of their cultural tradition, Tyonek
natives have had to adjust and adapt to many circumstancés, for the changes
introduced in the past decade and a half have posed problems never before
faced by the Tyonek people.

PRESENT LIFE STYLE

At present, slightly more than 270 people live in the Tyonek village.
Most, if not all, live in the houses constructed during the mid-sixties.
Most families héve»estab]ished a moderate standard of living: trucks, cars,
television sets, and citizens band two-way radios are commonplace. It is
apparent that the diffusion of technology and contact with the outside world
are influencing their life style.

For the most part, five major families tend to dominate village life
and decisions made by the IRA Council. This does not imply, however, that
other families are excluded from participation in community activities and

~ the decision-making process. Rudiments of traditional decision-making -pro-

cedures are clearly evident in the efforts by the IRA Council to involve
everyone in current and future -ventures affecting the village as a whole.
Participatory management seems to be the main organizational style of village
goVernment. | ‘

At present, women hold key leadership roles in the vi]iage: the préSi-
dent and vice-president of the Village Council are women, as is the president
of Tyonek Native Corporation.in Anchorage. As a result, some outsiders
consider the Tyoneks to be matriarchal (i.e., women control decision-making
patterns). However, the present administrative arrangement is unique in the
long history of,the Tyoneks.  Instead of Tyonek sbcial organization being-
matriarchal or patriarchal, it is probéb]y more a system of shared responsi-
bility in which males and females are joint participants in decision making.
Kinship is typically traced through the lines of the father (patrilinea]ity)§
but otherwise neither sex appears to exert more decisioh-making influence

than the other,
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At one time, the Village Council prohibited outsiders from living in
the village. In fact, at one point during the late sixties, visitors were
not permitted in Tyonek unless they had been invited. This policy is still-
nominally in- effect but it is not enforced as rigorously as in the past
Moreover, a few nonnatives married to native residents are now living in <
“the village. Ordinarily, nonnatives were supposed to appear before the .
Council to make their resident requests known. In addition, such 1nd1v1duals
had to state their intentions; i.e., what they planned to do, where they
would work, etc. The Village Council has also become somewhat lax in
enforcing this policy, although there is talk that it will be reaffirmed
in the near future. This reaffirmation is closely aligned with the senti-
‘ments of a few villagers who feel that ouside influences are becoming too
disruptive and are having a negative effect, espec1a11y on youth.

Employment opportunities in.the village are limited. Apart from the
seasonal employees and the lumber chip mill, the major employer is the
Village Council itself. Positions are varied and inc]ode secretarial/ .
clerical work, heavy equipment maintenance and operation,.and unskilled
labor such as painting, janitorial service, etc. Apart from those who
work in the native store, and occasionally on offshore oil rigs and at the
Beluga power station, most natives are subsistence fishermen. Fishing seems
to be the main interest, as it has always been. Many Took forward with
great enthusiasm and anticipation to the fishing season. Although it is
not entirely true, it often appears as if all nonfishing-related village :
activities cease during the season and everyone seems to participate in the
fishing activity. - ' -

In July 1978, 44 village males were unemployed although able to work. f
if jobs had been available. In addition, 40 individuals were receiving
some form of state welfare assistance, 10 of whom were participating in the
food stamp program. While the unemployment rate is consistent with other
native villages, participation in the welfare program was slightly less
than the average for the region.
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Tyonek residents have more contact with urban 1ife and the nonnative
q@f]d than do typical Alaska natives. Their close proximity to Anchorage
(about 88 air‘kilometers) affords them line-of-sight television and commercial
radio reception and easy air access (round—trip air charter fare ranges from
$30 to $60) to the city. Through the media and visits to the city, many
T¥onek residents are keenly aware of the impacts of industrial and land
development and of population expansion on people and communities. Many
recégnize that idleness and boredom stemming from u;employment can lead to
socially.disruptive behavior such as vandalism, alcoholism, and drug abuse.
Similarly, the role models provided youth by the unemployed and their
exposure to the e]ectronic med1a are potentially disruptive and cons1dered
counter to the preferred vil]age pattern of living.

The present living standards of Tyonek are perhaps changing more -
rapidly now than ever before. While Tyonek received an earlier start than
most Alaska native villages, its attempts to adjust to and cope with social
change differ little from those of Alaska natives in general. The preferred
life style is to retain the cultural traditions within a typical slow-paced
rural environment. Tyonek's -future is tenuous, however. like that of many -
A]aska native v111ages, it hinges on the potent1a1 ‘impacts of coal and
1ndustr1a1 development in the region.

EFFECTS OF COAL DEVELOPMENT ON COMMUNITY LIFE STYLE

Life in Tyonek would indeed be changed by coal development in the Beluga
coa] fields. Everyone in the village would be affected by it. Coal
deve]opment would mean more jobs and overall economic growth for the v111age
as a whole. It would also mean accelerated contact with outsiders and an
introduction to new life styles.

Coal development wou]d also produce popu]atidn increases in the north-
western area of Cook Inlet. As many as five times the current population
of Tyonek could settle in that area temporarily or permanently. Along with
these people would come support services and othér economic activities.
Children from the community might attend the school at Tyonek, and because
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of their numbers could relegate the Tyonek youth to minority status. Overall,
the changes induced by this population expansion could have extensive and
very disruptive effects on Tyonek. o

At a broad social level of analysis, development implies that two
distinctly different cultures would come together rapidly. Although Tydnek‘
residents have had considerable contact with the dominant American lifestyle,
this contact would be greatly expanded by coal development. Under those -
circumstances, a variety of interpersonal and intergroup conflicts would
likely surface. The contact generatéd by employment, the'proximity of the
mining camp to Tyonek, and the presence of nonnative children in Tyonek
schools could intensify salient and subtle cultural differences between_the
two groups. The values, beliefs and customs of both parties would be éhall
lenged and could become points of controversy.

Coal development would also mean that, for the first time in their
long history, Tyonek residents would be in the minority in their own region.
Minority status usually is often a breeding ground for racism and discrimi-
nation. Status and cultural differences therefore can be factors in intensi-
fying unfriendly and perhaps hostile relationships. T

With the potential for social conflict comes a potential for social

. deviancy such as vandalism, 1arcény, alcoholism, and drug abuse, A1l of
these forms of deviancy contribute to one another and in many cases can be
emphasized by prevailing differences of opinions, intergroup relations, and
feelings of inferiority, especially on the part of the group relegated tp'af
minority status. Intergroup conflict can also affect employment, job pr6>"
ductivity, learning in the classroom, and can disrupt a community's total
way of life. At present, however, Tyonek is faced with only limited forms
of alcoholism and drug~abuse. Relationships between village residents and

- TTC employees and their families appear amiable. Tyonek residents have had
only limited experience with the sort of problems generated by rapid econom1c

. and community development. Long-term development of the Beluga coal f1e1ds

could therefore set in mot1on an irreversible change process in which the
negat1ve outcomes might far outweigh the economic benefits to Tyonek res1dents



COMMUNITY PERCEPTION TOWARDS DEVELOPMENT

'In contrast to the Kenai Peninsula area on the eastern shore of Cook
Inlet, the northwestern shore is relatively isolated and, as yet, undeve]oped.
‘The power station at Beluga, the TTC lumber chip mill, the Granite Point 011
Facility, and the village at Tyonek‘make up the bulk of the_activity and are
the primary populated areas. At the same time, the area is Fipe for extensive
fndustria] development, especially if a plentiful supply of coal were readily
available. How do Tyonek village residents feel about this. present and
potential development? What are their préferences? Can they hope to maintain
their present life style in the face of popu]ation expansion? What are their
major concerns? In their opinions, who is responsihle for preventing the
negative consequences associated with development?

Tyonek residents have had experience with developmental efforts. Through
the media and visits to other comnunities outside the region, residents have
acquired a sense of what the effects of development would be on the land and
their community. To assess community feelings towards the questions listed
above, interviews were conducted with a small representative sample of Tyonek
residents. The results are summarized below. '

A11 of the respondents expressed concern about the effects that coal
development would have on their way of life, their culture, and the land on
which they Tive. They recognize that deve]opment is inevitab]e Some prefer
that it not occur at all; a few acknowledge the economic benefits and hope '
that development will occur in an orderly, nondlsrupt1ve manner. A1l of the
elderly respondents questioned are against development occurring within the
Ji]]agevand especially in outlying areas. One elderly male best summarized
this feeling when he said: "We want to live our life the way we have lived
it. We don't want to be impacted in a sudden manner by something that's
~ different to our way of life." One woman expressed concern for her children
and grandchildren and saw more negative consequences than positive benefits
emerging from coal development. She was especia]]y concerned about "the
abuse of alcohol and dope" and the effect these elements would have on the
community as a whole.
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Most people acknowledged the opportunity for emp]oyment and tra1n1ng,
but some definite concerns were raised. "It will be all right," said one
young male respondent, "if the coal company gives us training. But after :
the coal is gone what good are our skills? There's nothing else to mine in
the area and I want to live here, not in Anchorage or some place else."
Another male focused on the job requirements when he said, "I can do the
work but I don't 1ike to punch a clock and have the union tell me what to
do. I know fishing and that's what I 1ike to do. You can't fish all: the
time so I can use the job [at the coal field]. When it's time to fish I
want time off to do that and still have a job to go back to. The union and
coal company won't permit that." In general, the respondents felt that jobs
were probably the only positive benefit associated with development. '

Many respondents raised questions about jurisdiction and use of breéent
facilities at Tyonek. Since Tyonek has the only school in the region, ‘many
expressed concern over student enrollments, classroom space, student/teacher
ratios, and curriculum content. Of particular concern was the possibility
of the school losing federal monies for education. Villagers believe that '
increases in nonnative student enrollment would lead to decreases in federal
support for educational programs earmarked for native students. "Who nonld
'pay for the additional teachers, secretaries, additional classroom space; and
facilities?" asked a mother of four children. She continued, "We built that
school with our own money and assistance from the BIA [Bureau of Indian
Affairs]. Those developers and Kenai Borough can 't expect us to foot the

'bill for something we don't want in the first p]ace Another respondent
added, "Right now we get along with the nonnative children in the sch001‘
Pretty soon there will be more nonnatives [in the school] ‘and our kinds
will be left out. A few of the elderly are teach1ng the children the nat1ve
language, native crafts such as making moccasins and weaving baskets, :
including legends and stories about our history. What good will this be? ;
Our culture is very important to us and we want to keep it. The schoo]vis‘
the best way to teach our children the th1ngs they shou]d know about our.
history, the language, and our way of life. We want to keep this."
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Preservation of culture, intensification of external influences, and
pressures to change are serious matters of discussion in Tyonek. Equally
important are concerns over maintenance of cultural identity, a personal
sense of worth, and the way of life. Prob]emS have arisen over the matter
of jurisdiction, since with the advent of ANCSA, traditional Tyonek forms
of government and control have been challenged. Said one respondent, "Look,
there was a time when the Village Council had complete control over use and
occupancy of the land. Now, Kenai [Borough] wants to tax us, build public,
roads through our village, and bring in new laws. Now, who's going to
enforce them? There i$ a constable for this whole area and he can't enforce
anything. People come and go. Pilots bring in booze and dope. Hunters
shoot moose and leave it lying in the village dump. Now, we'll have'300b
mining people around here and they'll probably take over the whole damn
place. I'm 150% against development around here. Our life will be ruined
and the land destroyed, all for coal that isn't very good anyway."

Tyonek residents have strong feelings about the land and wildlife. Like
their ancestors, they want the area to stay pretty much the same as it has
always been. Many feel that they have lost the opportunity to exert control
over land use through ANCSA, some are bitter and wish they had not madeAthe
choice, others reluctantly accept their situation, and some prefer to go
along with development without comment. Nonetheless, the deep-rooted feelings
for the community and its way of life are strongly entrenched. One young '
student best summarized these feelings when she stated: "There is a certain
warmth and sense of belonging here. When away at school, I look forward to
coming home to be with the people and live with the land. When 1 finish
school, I want to live here and provide a service. 'But, if coal development
comes and change happens, I'm afraid our people will be faced with theif
greatest challenge."

The Tyonek community is apprehensive, even fearful, of the consequences
of growth and development in the region. They have experienced the effects:
of progress and know that large-scale development can be overpowering. They
recognize the negative impact of alcoholism, drug abuse, and otﬁer forms7of
deviancy, but feel that as long as they have some jurisdiction, reasonable
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controls can be maintained. However, the location of a mining camp some 10
to 15 kilometers from their village would present jurisdictional problems and
would challenge the authority of the IRA Council to govern and to reguféfe.~
Current IRA Council members are exploring the nature and extent of their
powers in an attempt to define, once and for all, how much control they do
have. Tyonek residents are not bitter over paét experiences with development.
Instead, those experiences have made most residents cautious and somewhat
pessimistic toward future development. '

Currently, Tyonek residents have a serse of freedom of expression and
movement. Apart from difficulties and problems associated with ANCSA; theA,
~ the Tyonek do not feel subordinated or restrained in terms of mobility. In
some ways they are fairly autonomous and value the sense of freedom that '
comes with living in a somewhat isolated environment. Should development T
occur, however, the1r autonomy would be cha]]enged Their energy would have
to be redirected to protect their autonomy and to avo1d feelings of powerless-
ness.

The presence of an outside community with a population five times -
greater than that of the native people would directly challenge traditional
authority and group norms. Under similar situations, especially when communi-
ties are quickly and abruptly relegated to a ﬁinority status, feelings of
alienation and powerlessness have tended to increase. A]ong with experiencing
‘such feelings, individuals may find life meaningless. People in this situa-
tion not only attribute similar characteristics to those about them, but also
become confused about norms and values. Insight, clarity, practicality," and
thought processes in turn can be distorted. Taken together these phys1o]og1ca1
and sociological phenomena can lead to low levels of personal involvement: .
in family and community responsibilities, lack of personal support, high
levels of aggression, and premature speculation about remedial recourses of .
action, )

It is probable that many residents could effectively adapt to the
chang1ng conditions brought on by deve]opment Nonetheless, they would
exper1ence some psycho]oglcal and cultura] loss The pace of daily living
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" could change, values and beliefs could be altered to accommodate changes,
‘and,a bit of the cultural heritage could disappear. As long as the residents
remain at Tyonek during the development process, there is every reason to .

~ speculate that, even in a small way, everyone will be negatively affected.
The anticipated psychological'and sociological problems, therefore, demand
that preventive and corrective mental health efforts be undertaken.

o The Tyonek people are proud of their life style, their village, and the
environs, and they want to protect it. Just as federal and state governments
seek to protect flora and fauna through environmental impact statements,
village residents feel that their cultural life style should be equally con-
sidered and protected under the same guidelines.

SUMMARY : PSYCHOSOCIAL PROSPECTS. FOR TYONEK

Development of the Beluga coal fields--especially under scenario 3--
would likely have serious effects on the cultural life style of the residents
of Tyonek. Increases in population could place Tyonek residents at a distinct
disadvantage in-maintaining their preferred standard of living and cultural
heritage. Indeed, they could become a minority in their own region. Distinct
social problems could emerge that would affect education, traditional sub-
sistence efforts, community feelings, and beliefs and attitudes, and that .
could bermanent]y alter the current way of life._ .Development cdu]d mean’ jobs
for a few Tyonek residents, and with those jobs, increases in economic ‘
‘opportunities. Nonetheless, such gains might be ovérshadowed by the potential
negative impacts associated withAlarge-sca1e development in remote, rural’
areas of Alaska. Preventative méasures could be taken before development
begins, including establishing a standing committee composed of developers,
planners, and Tyonek residents.

REFERENCE : PSYCHOSOCIAL PROSPECTS FOR TYONEK

1. Spencer, R.'F., et al. The Native ‘Americans. New York, Harper and Row.
1965,155. }
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DECISION MAKING FRAMEWORK

~ GOVERNMENTAL JURISDICTION AND POWERS

This Chapter describes the governmental and private agencies with major
jurisdiction in the Beluga area and suggests possible ways to influence coal-
field development. The principal agencies(a) that will be involved in ény |
future Beluga coal developmént project are: '

Tyonek Village Council-

‘Tyonek Native Corporation

Cook Inlet Regional Corporation
e Kenai Peninsula Borough
e State of Alaska

Tyonek Village Council

The Tyonek Village Council is the federally chartered local "govefnmeﬁﬁ"
that manages Tyonek's public affairs. The council acts as spokespersonjfor>”
‘the community-at-large, controls local use of village public lands and
buildings, and has responsibility for public services within the community.

The Tyonek Village Council, at this writing, believes it can control
access to lands encompassed by the former Tyonek reservation. When the
federal reserve was aholished by the Alaska Native Claims Settlement Act,
the village council’s authority over the reserve lands was terminated.

This did not, however, negafe the role of the council in speaking for the
v111age nor the 1mportance of the views. of Tyonek res1dents toward develop-
ment at Beluga.

Tyonek Native Corporation

The Tyonek Native Corporation owns surface title to the site of the f.
former Moquawkie Ind1an Reservation as well as other lands w1th1n the area.

(a) The role of Federal agencies will not be discussed except for those |
_ programs administered at the State level:
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As a major landowner, the Tyonek Native Corporation's policies toward
industrial development and use of corporation lands may affect transportation
routes, location of community and industrial facilities, and location of
transshipment or power -plant facilities.

Cook Inlet Region, Incorporated (CIRI).

As a result of an exchange of land between the federal governmént, the -
state of Alaska, and the Cook Inlet Region, Inc., CIRI will become a major
landholder in the Tyonek area. In addition to holding the subsurface rights 
to most of the land selected by the Tyonek Village Corporation, CIRI selected
the surface and subsurface rights to major portions of the land surrounding
and including the private coal leases within Capps Field. CIRI was also
granted a 300-foot right-of-way to connect its holdings in the Capps coal
field area to land along the coast. o

As a further condition of the land trade, CIRI took over the oWnership
of leased lands within Capps Field. Future lease revenues will accrue to
the corporation, and any lease renewals or extensions must be negotiated
with CIRI. | |

Because of its land ownership, CIRI will have a major rb]e in determining‘
the development of coal deposits and access to those deposits.

kenai Pcninsula Bovough

The Kenai Peninsula Borough (KPB) is the only local, general government
in the project area. As a borough of the second class, KPB is charged with
providing education, planning, and tax ‘assessment in the area. In addition,
KPB has taken over résponsibi]ity for the provision and management of pub]ic'
solid waste disposal sites throughout the borough.

Under its planning authority, the borough 18 charged with land-use
planning, zoning, and platting. No borough land-use plan now exists for
thé area surrounding Tyonek. The project area.is zoned "rural," which allows
any use excépt_some specific activities that are noxious or harmful to public
health. Subdivision ofrpriVate land must be approved by the borough, but
the subdivision ordinance has few requirements for subdivision improvements
~in rural areas.

!
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The borough also owns. land that contains one portion of Congahbuna.lake
and part of the proposed site for a permanent community. As such, the borough
may have some ability to influence the nature of community development fhrough
land leasing agreements. .

Although a proposed land-management system ordinance is under KPB Assembly
review, the borough has not yet developed policies regarding lease ofJerngh,.
land for industrial or community development. The borough would consider the
implications of the project'after receipt of a land-lease application.

Two borough service areas encompass fhe project site: the North Penin-
sula Recreation Area and the Central Hospital Service Area. Neither of these’
service areas provides’facilities in Tyonek or the Beluga area, although the
North Kenai Recreation Area is considering extending some form of outdoor. o
-recreation programs to Tyonek. ’ h

The Kenai Peninsula Borough is initiating a coastal zone managémenf
policy study and a study of ports and harbor needs in relation to energy
facility development. The coastal zone management policy study will recom~"i;
mend a set of policies for the management of coastal resources. This docu-. :
ment, designed for extensive pub11c review, will be used by the KPB as a
basis for their own coastal management program. The question of coal develop—
ment at Beluga will not be specifically considered, and energy facility
siting will be included only in a general discussion of policies. "

The port and harbors study will focus on the harbor resources and
faci]ity needs related to energy development in the KPB. As such, it Qill'TL
consider the possibility of development at Beluga, but will recommend L .
policies only in relation to the location and provision of port facilities.

The KPB is a participant in the Cook Inlet Air Resources Management'
District, a three-borough organization responsible for air-quality monitoring_
and enforcement in cooperation with the Department of Environmental Con-‘s“
servation (DEC). DEC retains the authority to set air quality standards, ‘

: grant air emissions perm1ts and regulate surface air emissions.
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In summary, the Kenai Peninsula Borough is unlikely to begin developing _
a policy for development at Beluga until industry approaches the borough with
a 1and lease or subdivision application.

State of’Alaska

The state of Alaska, through its various departments, has broad authority
to mitigate the environmental and, to some extent, the socioeconomic impacts‘
of coal development. Two inter-agency organizations, the Be]uga Interagency
Task Force and the Coastal Zone Regional Planning Team, could also provide
a?means for state intervention in energy development at Beluga.

!
; The principal state agencies with program interest or responsibi]ity

e Office of the Goverﬁor, Division of Policy Development and Planning (DPDP)
e Department of Commerce and Economic Development (DCED)
e Department of Community and'Regional Affairs (DCRA)
° Departmént.of Environmental Conservation (DEC)
e Department of Fish‘and Game (DF&G)
e _Department of Natural Resources (DNR)

Although it would not have a major regulatory role, the Department of
Labor would have a voice in the sett1ng of po]1cy concerning labor needs,
1oca1 hire, and in the 1nspect1on of construction- -camp hou51ng

The Coastal Zone Regional Planning Team, headed by DPDP, includes the
Departments of Fish and Game, Community and Regional Affairs, Natural
Resources, Environmental Conservation, and Commerce and Economic Development.
The team is charged with preparing a regional resource management program
for the Cook Inlet Region for submission to the State Coastal Policy Council.
A& present, the planning team is developing criteria for identifying uses
o? state concern and areas meriting special attention. It is studying
whether these uses and areas should be specifically identified and located
or defined more generally. As a result, the extent to which Beluga-area.
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development will be addressed under the regionéi resource management prdgram
is'unclear. However, its progress to date and its December 1978 report
deadline suggest that recoomendations and policies on development at Bé]uga
will be limited and fairly general.

The Beluga Interagency Task Force; chaired by DCED's Division onycohomic
Enterprise, includes the Department of Environmental Conservation, Community -
and Regional Affairs, Fish and Game, Labor (in a research and information :
capacity) Natural Resources, and the Governor's Division of Policy Develop-'
ment and Planning--in addition to DCED's own Division of Energy and Power
Development. The task force is charged with providing a coordinated state ]
respohse to industry proposals on energy development in the Beluga area.

. Office of the Governor, Division of Policy Development and Planni;g,(DPDRl

DPDP's role in the Beluga proaect will pr1mar11y be one of agency coor-
dination and policy formu]at1on. As a policy spokesman for the Office of
the Governor, DPDP can encourage line agencies to adopt programs in support.;
. of a state policy position. DPDP chairs the interagency Cook Inlet Regional .-
Planning Team, which may address the siting of an energy fac111ty at Beluga .
in the regional resource management plan in progress.

Department of Commerce‘and Economic Development (DCED)

DCED's Division of Economic Enterprise (DEE) also has a coordination
and policy role in the Beluga project. As head of the Beluga Interagency "
Task Force, DEE is primarily responsible for coordinating state agency - '
information-sharing and policy development.

In the latter stages of Beluga development, DCED's role as a regu]ator
of private and public commerce, especially through various. licensing

| authorities and the regulative powers of the Alaska Public Utilities Commisz

sion, may allow it to influence aspects of Beluga development.

Department of Community and Regional Affairs (DCRA)

DCRA's primary responsibilities regarding the Beluga project would
involve analyzing the public costs and benefits of establishing a new _
community, including an evaluation of its effects on the provision of public
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%acilities and services. DCRA's abi]ity to provide technical assistance and
Brogram funds for local planning and management efforts could be used to
gffect the nature and extent of new community deve10pment. In addition,
QCRA'S participation on the coastal zone regional planning team and the
Beluga Interagency Task Force gives it a direct voice in formulating overall
state policy on the Beluga project.

L Department of Environmental Conservation (DEC)

The Department of Environmental Conservation regulates the environmental
éffects of industrial development, construction, handling of petroleum
products, and the disposal of solid waste and wastewater. In genéra]. any
activity that affects air and water quality or involves the (potential)
spillage of petroleum products or noxious substances falls within the scope
of DEC regulations. Of importance for the Beluga project is DEC's administra-
tion of permits related to air quality, wastewater discharge, and solid waste
Qisposal. DEC's regulation of activities affecting air quality includes
identifying air quality districts and emissions standards under the Federal
Glean Air Act.

Department of Fish and Game (DF&G)

‘ The Department of Fish and Game has primary responsibility for the )
@anagement of fish and game populations and the protection of their habitafs.
AApy activity that could potentially disrupt an anadromous fish stream or |
affect an established game refuge or critical habitat area must be reviewed
qu approved by the department. ‘

.- Department of Natural Resources (DNR)

The Department of Natural Resources has a potentially important role
ﬁo play in developing policy concerning Beluya coal-field development.
dNR regulates the use and disposal of state land and tidelands, including
témporary access and rights-of-way across state land, and the appropriation
and use of surface and ground water. The use of surface materials located
on state land (such as rock and gravel) also fal]s'within‘DNR's jurisdiction.
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DNR's responsibility for classifying and managing state lands affords the
state a useful tool for dealing with activities on state.land. DNR may also
include performance stipulations in its land leases and permits.

DNR is preparing_a land management plan for state lands within the Kenai
Peninsu1a Borough. This plan will identify land and resource entities,
~develop resource management objectives and implementation recommendations,.-.?ﬂ
and set guidelines for management and disposal of state lands. This manage-
ment plan will be coordinated with ohter state, borough, and. private sector
planning efforts and will involve extensive local review and input. Land
management options and policy alternatives are scheduled for public pre- -
sentation and review in November 1978.

The department will also have responsibility for administering and 'L
enforcing federal regulations on surface mining and land reclamation. ‘The
- procedures for adm{nistering the surface-mining regulations will be established
by DNR. '

OPPORTUNITIES FOR INVOLVEMENT

A number of opportunities will arise for government and private interests
to influence Beluga coal-field development. Potential areas of involvement
include: | ' I

e environmental concerns

¢ land management | o

e creation of a new settiement

o provision of community services and facilities

Environmental. Concerns

Some énv1fonmenta1 issues can be considered in advance of the review
of'a specif{c project proposal. These general environmental issues include
air quality, water keso@rces, fish and game populations and habitat, and
surface reclamation and revegetation. |
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Air Quality
Air-quality issues involve the overall effect of industrial activity
on air quality in the Beluga area and the surrounding region.

The responsibility for air-quality control lies with the State Depart-
ment of Environmental Conservation. DEC's authority stems in part from its
ro1e in implementing the regulations of two federal programs--the Clean
4ir Act and the National Pollution Discharge Elimination System.

The provisions of these programs do more than give DEC authority for
the review and permitting of new sources of air emissions. The Clean Air
th also requires any proposed new point-source developer to supply DEC with
sufficient background data on ambient air quality at the project site. This
allows DEC to adequately review the effects of the project and the proposed
emissions control technology. This background information must include -
meteorologic data, measurement of a variety of pollutants, and analysis of
area topography. DEC has indicated that a 1-year monitoring program would
be required in the Beluga area before a coal-fired generating plant éoq]d
be approved. DEC determines the nature of the monitoring program to be E
lundértaken by the applicant, based on the expected project emissions. “Con-
sequently, the applicant must inform DEC of overall project plans prior
to initiating the monitoring.

The proposed Tuxedni wilderness area, locatéd about 50 miles south of
‘the Beluga area, has been designated as a Class I air-quality-control area
under the Federal Clean Air Act. Under current regulations, new sources of
air emissions in the surrounding region must not have significant effect :
'on the ambient air quality of a neighboring Class I area. In addition to
énsurihg that any development at Beluga will meet the discharge limitations
for a "Class II" area, DEC must determine that coal-related facilities will
not exceed the deterioration standards established for the proposed Tuxedni
wilderness area nor adversely affect air quality in the Anchorage bow1. Air-
quality standards could become a major obstacle to the development of coal-
fired generating plants.

>
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While DEC cannot change the air-quality standards and deterioration
limits established in the Federal Clean Air Act, it does have the Quthd#%ty
to determine the methods or processes of pO]]utibn control. This al]owstECA
to influence the design and operation of a facility and its process of
development.

. Water Resources

‘ Water-resource-issues involve the allocation and use of water for 1ndus-
tr1a1 and community purposes 1n relationship to existing water supply and
other area water requirements.: Also involved is the effect of industrial
activity on water quality, both during the construction'period‘and over the
life of the operation. |

Three state agenc1es regu]ate water use The Department of Natural .
Resources is responsible for arranging the appropriation of water rights for
- ground and surface water located within state-, local-, and privately- -owned
lands. DEC is responsible for approving the d1scharge of pollutants into
water and any discharge of wastewater. The Department of Fish and Game,
under its authority to protect anadromous fish populations, reviews and
approves activities that could affect the nature of an anadromous fish -
stream.

The Department of Natural Resources's (DNR) program of pérmitting‘fhe

- appropriation of water rights is based on the legal principle of'prior
appropriation; in effect, it is a first-come, first-served system. Because
of its backlog of applications and limited staff, DNR has not given much’

" attention to determiniﬁg the effects of a new appropriation on ground water
regimes or to forecasting future water requirements. DNR has the authofity :
to regulate the taking of surface and ground water from private lands.

- Attaching conditions to a permit for the industrial use of water is one -
method of intervening in industrial development.

DEC permits and monitors wastewater discharges and the design and |
construction of public wastewater systems. The agency plays an important
role in the granting of Environmental Protegtion Agency NPDES wastewater -
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discharge permits, since permits must be certified by DEC prior to'apprpva]

by EPA In those cases where an EPA permit is not required, the developer
must obtaln a DEC wastewater-disposal permit to discharge wastewater or
pollutants into waters or onto land. This permit authority allows DEC to
.influence the planning and design of industrial water treatment and liquid
waste discharge systems. The wastewater. discharde permit application requires
1nformat1on on the proposed facility; the nature of the discharge, treatment
and planned disposal methods; and proposed sites.

The Department of Fish and Game's authority to protect anadromous fish
streams enables some phblic intervention into those industrial activities
that'occur near streams or require crossing fish streams. Directed primarily
at the protection of habitat, any activity that could affect the natural
flow or bed of any anadromous water, including.the use of\equipmeht in or
‘crossing such waters, must be approved by DF&G prior to the initiation of
‘that activity. This includes all stream crossings by heavy equipment and
the construction of bridges and culverts. Through its authority to regulate
activites that could affect the flow of water in anadromous streams, DF&G
could require the submission of an overall plan for water use and for the
management of surface and ground water flow at the mine site.

Fish and Game

Fish and game issues related to Beluga area development include the
protection and enhancement of habitat and identification of critical habitat
-areas. The effects of industrial and residential development on the Susitna
Flats and Trading Bay State Game Refuges, and the protection of fisheries
‘resources in the Chuitna and Beluga river drainage systems are also major
concerns. '

The Department of Fish and Game has identified the need for more back-
ground information on fish and game populations and use of the Beluga area'
‘by wildlife. In addition, more information on industry plans and activities
is required in order to assess the potential impacts on hab1tat A memo
submitted to the Beluga Task Force by DF&G listed the maJor issues to be
addressed in revieying any project proposal: the formation of acid mine
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waters, the djsposal of mine waters, site restoration, anadromous streah pro-
. tection, effect on water table, disturbanee of waterfowl'population,‘effect
of dock construction on tideland morphology and fish migration, and the
potential linkage of the Be]uga area to a regional road system.

» An applicant for DF&G's "Waterway/Waterbody Use Request" must submit

a plan for fish and game protection; a project schedule; an outline of
' mater1als equipment, and activity proposed in the proaect, and a descr1pt1on
of the project ‘site. Most of DF&G's concerns about Beluga coal development

- could be addressed during the permit process if an overview of the entire
project's effects on fish and game resources and full plans for the protection
of fish and game are included with the permit'app]ication. DF&G can prpbab]y
require such a broad overview under state statute [AS 16.05.870(c)]. -

Proposed activity or development within a state game refuge must be
approved by DF&G before a project is initiated.,-However, activity that will”
take place within the boundaries of the Trading Bay State Game Refuge will
most likely be located on Tand owned by the Cook Inlet Regional Corporatlon
Under the statute that establishes the Trading Bay refuge, lands owned. by
Cook Inlet Region, Inc. are spec1f1ca11y excluded from refuge protect1on S
[AS 16.20.038(j)]. '

~Surface Revegetation/Rec]amation

In response to enactment of the federal Sunface Mining Comtiol and
Reclamation Act of 1977,(a) the Department of Natural Resources has been
designated as the state agency that will administer and enforce regulatfbné
governing surface mining and reclamation. - '

Under provisions of the federal act, state regulat1ons must be at 1east
as stringent as the federal regulations. The federal government has pub11shed
a set of interim surface mining and reclamation fegu]atibns that have been"
adopted by the state with minor modifications. These interim federal regula-
tions will be replaced by final regulations in early 1979; these final regu-
lations will then be adopted as the state regulatory program.

(@) p 95-87.
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‘ Surface and subsurface coal mining operations with surface impacts must
comply with provisions of the act. The regulatory provisions include require-
ments for surface contouring, reclamation, revegetation, reestablishment or
replacement of ground water tables and surface and subsurface water flows,
as well as treatment and disposal of acid,‘toxic, or harmful wastes or
products. In addition to performance standards for reclamation, the regula-
tions also describe standards for industry operations such as preparation of
sites for mining and storage of materials, blasting, and drainage diversions.

Before activity can be initiated at a surface-mining site, plans for
the eventual use and reclamation of the area must be reviewed and approved
. by the state regulatory agency. This includes approval of postmining land
uses as well as projection of the highest and best future use of that land.
The scope of the surface-mining regulations apparently includes any area .~
where activities attendant to the coal-mining operation disturb the natural
land surface. This would cover such activities as road construction and
coal transport, remote storage areas, processing areas, transfer and shipment
sites, and .other areas that are used in relation to surface mining, proces-
sing, and shipment activities. The broad scope of the regu]atiohs'will
enable DNR and other state and local agencies (through permit app]ication'
review procedures) to shape the conversion and future use of coal development
areas.

-Land-Management Issues

Some land-management issues have already arisen from the complex land
ownership patterﬁs in the Beluga area and differences in the objectives of
the various land owners. (See Figure 2-1).

Prior to pa§sage of the Alaska Native Claims Settlement Act (ANCSA) ih
1971, the Tyohek Village Council controlled the use of all village lands
within the Tyonek reservation. However, that reservation was abolished by
the act, with ownership of the reservation eventually passing to the corpora-
tions established under the act. The Tyonek Village Council maintains that
it still has the right to control the use and disposal of its former. trust
lands and any lands that it owns now or will receive title to from the
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Tyonek Native Corporation. The Council's desire to control the land
surrounding the community reflects its objective of minimizing outside
influences on village 1ife and community services. ’

The Tyonek Village Council's position has been reinforced by the
recent initiation of a HUD housing project in the vi]]age} The projectl
consultant convinced HUD that the Council was the authorized land-managgment o
authority in the area, and the Kenai Peninsula Borough's subdivisiootréView
process was bypassed. The Council believes that borough planning, zon1ng,
and subdivision authority does not apply to their land.

Established as a profit-making corporation under the Native Claims
Settiemant Act, the Tyonek Native Corporation (TNC) holds title to the
surface estate of the Tand over which the Council claims jurisdiction. - TNC
has indicated it will defer 'to the opinions of the council on local Jand-
management questions. Hence, regardless of its legal authority, the Counqﬁ]
will have an effective voice in controlling the surface use of surrounding
lands.

Section 14(c)(3) of ANCSA provides that 1280 acres is to be conveyed -
to the state by the Tyonek Native Corporation to be held in trust for future
community expansion. Under Alaska Statutes (AS 44.47.150), the state as
trustee cannot transfer the land, or any interest in the land, w1thout a
resolution to that effect from the villate.

TNC's surface ownership of the former reservation 1and§ is comp]émented
by ownership of the subsurface estate by the Cook Inlet Region, Inc. (CIRI).
Therefore, each of these two corporations has some ability to regu]até_thé:
other's use of land. Any disposals of land by TNC must be reviewed by CIRI;
conversely, the disposal of subsurface rights by CIRI may be vetoed by TNC
under provision of ANCSA 14(j). CIRI presently favors development in the
Beluga area more than does the TNC or the Council.

Another major land-use issue concerns the public role in managing land
use and development. The ability of state agencies to guide land use in the
Beluga area is limited by the existence of large, private]y-ownéd tracts.

2-81,.



The state can influence land use through the classification and disposal of
the.remainihg state land, most of which was acquired under the Méntal Health
Enabling Act. Under the provisions of recently adopted state 1egis]atiqn ‘
{(H.B. 720 and S.B. 159), land acquired under this act will become generdlv
grant lands, thereby facilitating the state's disposing of that land.
- H.B. 720 includes broad policy Quide]ines concerning the management of state
lands for public use and their disposal for private use that could influence
state land management in the Beluga area. The granting of an unspecified
..easement across state lands to the Cook Inlet Region, Inc. under terms of the
.hState-Native corporation land trade has eliminated a major means of public
intervention in the coal-field development process. On the other hand, the
use and disposal of state tidelands for industrial or public use 'could be
" an important means of guiding the location of port and transshipment
facilities. . - '

The Kenai Peninsula Borough pas general authority to regulate Tand use
in the Beluga area through its mandatory planning, zoning, and platting
responsibilities; but no zbnihg review or land-use permits other than sub-:
division review are required by the borough for development in the Beluga
area. This situation could change once more specific proposals are'pfé; -
sented by industry, especially if borough-owned land -is included in, or
affected by, a development proposal. ' |

N

‘Creation of a New Settlement.

Under state statute, a development city may be established to inshre a
cooperative relationship between state agencies and private industry in the
creation of a new community and the provision of services and faci]itiés.(a)
A development city may be created either by act of the legislature or through
- an action of the state's Local Boundary Commission, following petition by an
“industrial developer to the Department of Community and Regional Affairs.
_This petition must -be reviewed by the Department of Community and Regional'

(3) This analysis is based on AS 29.18.220-460.
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Affairs to determine if the development project is likely to occur, and if
the industry proposal for community development appears to be in the pub11c
interest. '

In the case of the Kenai Peninsula Borough, the creation of a develop-
ment city could proceed in two ways. The Local Boundary Commission might
find that a special service area could be created within the borough for
the purpose of guiding and supporting community development. The Borough
Assembly, in turn, could agree to approach the proposed project as a '
development city by creating a §pecia1 service district at the site. In
this case, the borough would present the Local Boundary Commission with a
contractual agreement out11n1ng the responsibilities of both the deve]oper
and the borough to provide for community services, facil1t1es, and the 1mp1e-
mentation of the ‘development project. ’

‘ Alternatively, the Borough Assembly could decline to establish a speeia]
service district, instead requesting the Local Boundary Commission to create
a development city that would function independently from the borough.. In
this case, an appointed city council would proceed with preliminary compre-
hensive planning for the community. Included in the planning process would
be economic and population projections, a capital 1mprovements program, an
environmental assessment, and a land-use plan. '

Designation of a community as a development city has a number of bene-
fits in terms of program funding. First, state agencies are specifica11y ‘
directed to give priority to a development city 1n ‘allocating program funds
Second, a development city is granted housing and urban renewal author1ty '
for a period of some 15 years and planning powers during a 5-year development
period. Third, a development city is granted the right to select 10% of. the ;
unappropriated state land within its boundaries. . (In the case of the Beluga-
area, however, the city would probably not be located near available state
land.) Fourfh, the development city is eligible to receive funds under the
state shared-revenue program, based upon a projected population figure.
Fina]]y, the city council is granted broad powers to entér into-agreements:
and raise and spend funds without voter approva], including issuing revenue
bonds, dur1ng the development period.
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When industry proposals for a new community in the Beluga area are,
more definite, the applicability of the development city's legislation to
that community should be analyzed in greater depth.

Provision of Community Services and Fac111t1es

The best mechanism for providing public services, as well as the ro]e
of state agencies in public service delivery, will depend largely on the
legal status of the new settlement. This community might be a work camp -
or company town, an uhincorporated community within the borough, a special
service area, or a development city. As the community grows, it might
incorporate as a home-rule, first-class, or éecond-class city, as provided
in state statulte., | ' |

State agencies would be required to provide some serviées, whether or.
not a community is incorporated. State-suppoft'of local public services
could vary from the actda],provision of services to the financial support
of programs administered by a local government. If the community remains
unincorporated, planning and coordination of public service de]ivery could
be accomplished at the state level, through either a task-force approach
or direct policy direction from the office of the governor.

The community itself wou]d be. responsihle for planning and coordinating
state agency programs if it were designated as a development city or specié]
borough service area. In both cases, a property-tax base would be available
to help support public service provisioh. State agencies are also-specifié
cally directed under state legislation to give priority in the allocation of
program fuﬁds to a development city or to’a specially identified borough
serviqe area.

Education

The major issue in the provision of education services is the potential

_impact on the Tyonek school, in 1ight of that community's desire to maintain

‘a strong role in the local school program and its opposition to use of the
school by large numbers of students from outside the village.
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Education at Tyonek is provided by the Kenai Pen1nsula Borough, wh1ch
is responsible both for the provision of facilities and the educational -
program. Program decisions are made by the KPB School Board, with 1nputw .
froh local residents. The borough school board would need to determine
whether the Tyonek school will be used by all Beluga-area residents or o
whether additional education facilities should be provided outside of the -
village. The needs and wishes of area residents would be considered in :
light of the availability of program funds and district-wide cap1ta1
improvement p]ans and program commi tments.

., The Kenai Peninsula Borough receives support from the State Department
of Education in the form of capital construction funds and funds for pfogfam
operation, based on school attendance levels. The principal mechanism:foﬁ
obtaining additional funds is the borough property tax. Tax revenues .are’
used to repay construction bonds as well as to meet operating expenses.

The village of Tyonek, however, participates directly in the federal *
Johnson-0'Malley (JOM) program, which funds supplementary educational ‘
programs for native Americans. JOM program funds are currently used to.-
retain two local residents as cultural instructors. The Tyonek Village:
Council administers the JOM grant, under the guidance of a JOM committee
composed of parents of the students in the program.

~ The Tyonek Vi11age,Counci1.is concerned that anfincreaée in the number .
of nonnative students would adversely affect their standing in the JOM
program. JUM program a11ocat1ons, however, are based on the mmber of -t
native students in the program and are not related to the proportion of
nat1ve students in the total enroliment. '

Accord1ng to the state attorney genera] a development city creatéd 5n‘j
the Beluga area could not 1ndependent1y receive or expend program or cap1ta1
funds for education from the Department of Education.

‘Pub11c Safety

Fire protection, police protection, emergency medical services, and
justice services in the Beluga area could become the program responsibility
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of either the state or the new community. The industry itself would have
major responsibility for providing fire protection and emergency medical
services initially. Training of residents in emergency medical techniques
could later be requested from the state's Departments of Public Safety ana
Health and Social Services. Although industry would probably provide fire
equipment for protection of industry facilities that would also be satis-
facyory for community needs, forming a volunteer fire department might be
desirable. This would make the community e]fgib]e for technical assistance
from the state fire marshall as well as funds from the state shared-revenue -
program. Both of these sources could be used to increase the volunteer
department's capacity to respond to residential fires. Police protection'
would be provided by the state troopers if the area remained unincorporated.

If either a special borough service area or incorporated city were
created, the primary responsibility for the provision of public safety ‘
facilities and services would shift to the coomunity. The city would work
directly with the Department of Public Safety, the Criminal Justice Planning
Agency, the fire marshall, and state court system.

1

Public Utilities

| Provision of public utilities to a new community in the Beluga area
would present a number of opportunities for state involvement in the develop-
ment process. These public utilities would include community water and

sewer systems, solid waste disposal, and pbwer.,

Under fecent]y adopted regulations, plans for new or expanded community
water systehs must meet certain standards and have plans approved by the
Department of Environmental Conservation. DEC also approves plans for
community sewer systems. DEC administers water system and sewer system
construction grant programs that may provide up to 50% of planning and con-
Struction project costs not funded by the federal government. Under this
brogram, DEC also sets the priorities for EPA-funded projects within Alaska.
;Construction funding programs available through the federa] Economic Develop-

ment Administration (EDA) include two programs for funding economic develop-
ment projects. Under the provision of the "section 304" graht program, EDA

- would fund projects requested and prioritized by the goVernor's office.
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.The industrial developer might provide a major portion of the initial
capital facilities for utilities; the state and industry could coopehafé”in
the funding of facilities; or the public could carry the entire cost of the
utilities. A city or service area would support utility construction and
. operation by issuing revenue or genera1 obligation bonds. Industry purchase

of local bonds is also a possibility. '

One means of exerting state influence over privately operated utilities
is through the Alaska Public Utilities Commission's requirements for a cer- ’
tificate of pubfic convenience and necessity. This permit is required of
any organization, other than a municipality, thatfwishes to operate a public
utility, including electric power, communications; gas, water, sewer,.or
refuse utilities. The Alaska Public Utilities Commission has broad authority
to review the nature of the proposed utility system and its ability to serve
public needs adequately. L

Housing ,
For a work camp in the Beluga area, employee housing would probabiy:be

built by Placer Amex, Inc. (the coal-field developer) or Chugach Electric
" Association (if it chooses to develop coal-fired generating plants). -

. The state's Department of Labor administers health and‘safety standards
for construction-camp housing under Alaska's Industrial Housing Code. . The
Department's Safety Compliance Section inspects housing only after construc-
tion to check for compliance with state and federal standards. However, . the -
Voluntary Compliance Section is available to review housing plans in advance
of construction at the developer's request. The state standards require a_
minimum of 400 cubic feet per person. The state regulations do not réquiré'
the developer to remove the structures when industrial activity terminates,
although this can be stipulated as a condition of other state or local permit
approvals.

‘In the case of full-scale community development, housing can be provided .
through the private market, with or without a goverhment‘subsidy, or through
a housing authority. The permanent community déscribedtin coal development -
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scenario 3 would-- probabty require a combination of ihdUstfy=pr6v16ed”
" housing for construction workers and privately financed family residences

to accommodate permanent residents.

There are two basic home-ownership alternatives for permanent residential
" development:
& conventional, single-family dwellings (individually financed and insured)
Tocated on ihdividua]'lots in a residential subdivision

e individual family cooperative .shares in a residential complex or planned
unit development, using common project financing, utilities, open space,
i and insurance services.

The construction of rental units (apartments) is also a possibility.

Finaﬁcing for permanent housing may be obtained through a variety of
programs. The Farmers Home Administration (FmHA) housing finance program
funds construction of both single-family housing and rental housing. The
programs are designed for low- and moderate-income families; the effective
income ceiling for Alaska is about $25,000 per family. In 1977, the state's -
total allocation for FmHA rental-housing-construction assistance was $3 million.

The FmHA area office in Soldotna serves the Kenai Peninsula Borough,
‘Kodiak, and the Aleutian Chain. Currently, 90% of the office's home-loan "
activity is concentrated in the Kenai-Soldotna area. In the 1976-77 fiscal .
-year, the Soldotna office of the FmHA lent a record $6.2 million for
128 single-family dwellings and $2.1 million for rental-unit projects in
Kenai: -

FmHA will fund individual home construction involving on-lot systems
if the property is owned by the prospective resident. However, on-lot
systems are not encouraged. Larger developments would be required by FmHA
ito‘inc1ude community or package water and sewer systems or, at a minimum,
sewer systems with evidence of good water available on a lot-by-lot basis.

The U.S. Department of Housing and Urban Development offers a range of
programs to assist in the development of new housing. Included in .its
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programs are mortgage and loan insurance assistance to low- and moderate- -
income families through the Federal Housing Administration (FHA) for single-
fami]y homes, including mobile homes. FHA also insures mortgages made by '
"private lending institutions to finance the construction of multifamily~
rental housing by either private or public developers. The project must
contain at least eight dwelling units. Application for funds under this
program can be submitted by investors, buildérs, developers, and any others
who meet the FHA requirements if the housing project is located in an afea
approved by the FHA fgr rental housing and if market conditions indicate'a
need for such housing.

Some housing construction may also be possible under the jurisdiction
~of the Cook Inlet Housing Authority (CIHA). It is one of 13 regional housing
authorities created by a special act of the state legislature to meet moderate-
and low-income housing needs. Encompassing the Beluga coal district, CIHA.

has worked with the Tyonek Natiye Corporation to finance new housing in the
village. ‘

- Community Transportation

- Future decisions by industry on the volume of coal to be mined wii]”Séf
the overall requirements for surface transportation in the Beluga area.’
Once that information is available to the state, community public transpor-
tatioh needs can be assessed.. The primary state agencies involved will be
the Departments of Community and Regional Affairs, Natural Resources, and
Transportat1on and Public Facilities.

In addition to broad responsibility for p]anning regional road, mar1ne, .
and air transportat1on systems, the State Department of Transportation and
“Public Facilities (DOT/PF) is responsible for the construction of state .
roads and federally assisted road and highway projects. Local transportation
facilities, such as boat harbors, airpofts, and streets are also eligible
for DOT/PF funding. Programs range from grant assistance for locally con-
*.structed projects to actual state project construction, including state < .-
. airport construction and improvement projects. state‘boaf harbor conStruCtion
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and grants to eligible municipalities. Responsibility for maintenance may
be assumed by the state or may be delegated to local government.

DOT/PF grant funds are usual]y.disgersed-to a home-rule city, first-
class city, or a borough. A new community in the Beluga area could apply
directly to DOT/PF if it were incorporated or designated as a development
city. Otherwise, DOT/PF would work through the Kenai Peninsula Borough to
set project priorities and funding levels for local projects. "
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RECOMMENDATIONS

RECOMMENDED RESEARCH

- As an outgrowth of the research reborted in this report, the authors have

" become aware of a number of pressing topics associatéd with energy and economic -

development in the Beluga area that we believe should receive further study
in the near future. This section briefly describes these proposed research'
topics. ‘ ' -

A1l such future research should be addressed in order to:

]°, clarify and emphasize the processes of change and adjustment
associated with energy and economic development that are unique
to Alaska;

2. resolve the problem of distinguishing development impacts from
‘baseline trends that will occur in any case because of the
overall economic and social growth occurring in Alaska;

3. give special attention to the interests and problems of'Alaskah "
natives; o '

4. examine the distribution of economic and social costs and benefit$
throughout the impact region; ‘

5. suggest clear policy imp]ications'of the development and its '
impacts for both the Kenai:Peninsula Borough and the state of
Alaska.. ‘

A11 research and planning efforts concerning the BeTuga area should
be approached from an interdisciplinary perspectivé; with social scientists,
~ physical scientists, planners, public officials, engineers, and representa-
tives of native organizations working together as a team. Al1l of this work
should be coordinated by a central body to prevenf wasteful duplication and ~
to facilitate open communication among all involved partie§. And this work
should be initiated well in advénce of the actual beginning of development:
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4
activities, to ensure that adequate preparatory steps are taken before

} .
rather than after impacts begin occurring.

Alaska Energy Worker Profile

Research has been conducted on the characteristics of construction
workers in the Great Plains area, but the people who work on energy develop-
ment projects iin Alaska may be different in many respects. We therefore
propose that a study be conducted to determine the characteristics and .
actions of workers who both seek and obtain employment on energy projects
in Alaska. Such information would be of great value in forecasting the
planning for the socioeconomic impacts that might result from a future
prbject such as Beluga coal-field development. This study shou]d gather
the following kinds of information about the workers:

. age, sex, race, education, marital status, number and ages of
dependents, income, and similar personal characteristics;

2. previous employment, migrat1on history, -1abor union status, range
of occupational skills, and other occupat1ona1 background data;

3. current employment status, job activities and responsibi1ities,
job satisfaction, spouse emp]oyment, and other current occupat1ona1
data; :

4, residential location and housing preferences, satisfaction with
the area and the community, and similar social orientations;

5. Jjob preferences, anticipated tenure on current job,'future job
plans, desire to remain in Alaska, and related future plans.

| This research might also explore the role of local labor unions in
finding and recruiting energy workers in Alaska. These union policies
and practices will significantly influence who works on energy development
projects where they come from, where they will live, how they will differ
from local residents, regional employment levels, and future economic growth
1n§the region.
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EnegggﬁDevelopment Monitoring

Assessments of anticipated future impacts of energy development projects
are forecasts based on judgments and estimates, and hence are subject to
considerable error. If and when these projects are initiated, it is vital
that they be closely monitored to identify and measure their actual impacts
so that appropriate impact management strategies can be implemented as - -
needed. In addition, such monitoring provides much valuable data for-
improving future impact assessments. Consequently, as soon as a decision
is made to move ahead with coa]ldevelopment at Beluga, an impact monitoring
program should immediately be implemented. This program would collect data
on an‘ongoing basis on both local and regional socioeconomic impacts of
the project, with particular attention to the native village of Tyonek.
Especially crucial in this endeavor would be identifying the distribution
of costs and benefits associated with the project, to determine what peoplé
were bearihg what kinds of costs from the project, and what people were
reaping what kinds of benefits. '

~ Meanwhile, prior to the initiation of any energy development projects,
a considerable amount of preparatory work needs to be done, so that a moni-
toring program can be implemented quickly whenever necessary. This preparatory
research would include collecting and standardizing current baseTjne dafa
within uniform geographical boundaries, 1dentify1ng key impact indicatbrs"7 
and devising measures of them, and selecting appropriate levels and units’:
of analysis for impact monitbring.

New Community Planning

with'extensive development of the Beluga coal field, as depicted in our
scenario 3, a new permanent community would almost certainly be establishéd
in that area. To minimize the.prob1ems that could occur in this procesé,
and to ensure that the new community met the needs of its inhabitants, con-
siderable contingency physical and social planning for the community,shouid‘
be conducted well in advance of actual coal-field development. This planning
should cover such topics as the following:, ' o T

1
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1. selection of a suitable town site;

2. comprehensive land-use planning for this site and the surrounding
area; '

3. ground and surface water avai]abi]ity'and soil conditions
suitable for waste disposal;

4. desirability of applying the development city statute
(AS 29.18.220-460) to the community;

5. design and financing of community public buildings and recreational
facilities;

6. pruvision of adequate housing accommodations;.

7. development and f1nanc1ng of pub11c services, espec1a11y durwng
the first years of the commun1ty s existence;

8. organization of a community government;
9. transportation facilities between the community and Anchorage,

10. economic and political relationships between the community and
Anchorage, the Kenai Peninsula Borough, and the State of Alaska.

Area Development Assessment

Large-scale coal mining in the Beluga area could induce various indus-

~tries to locate there to utilize the coal. If this should occur, the entire
Beluga area would experience Fapid and intensive economic and social growth,
leading to numerous socioeconomic and other impacts and problems. An ade-
quate impact assessment, performed well in advance of any such growth, could
provide the information necessary to plan for and manage these impacts,
‘however, We therefore sugqgest that an impact assessment be performed now
“on the potential consequences of extensive industrial development in the
+Beluga area. This assessment should cover such topics as:

1. alternative land-use plans -for the entire area;

2. necessary and feasible transportation faci]itiés between the -
area and Anchorage;
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3. responsibilities of the Kenai Peninsula Borough and the statg:of
Alaska for coordinating and regulating development in the areéi'

4. potential accrual of tax revenues to the borough and the sta;e:
5. potential lease royalties to Cook Inlet Regibn, Inc.;

6. effects of development on the water resources, soil conditions,
wildlife and fish habitats, and other environmental conditions;

7. labor force availability and the need to attract additional
workers from outside the Cook Inlet region;

8. effects of development on the regional economy, including stimu-
lation of;secondary economic growth; ‘

9. possible population g?bwth in the region resulting directly or
indirectly from development in the Beluga area; o

+10.  consequences of such development for the native village of Tybnekl -

Tyonek Ethnographic Profile

The sociocultural and historical characteristics of the Tyonek natives
differ markedly from those of nonnative people in Alaska, and the Tyoneks
are also culturally distinct from other Alaskan native peoples such as
Eskimos, Aleuts, and southeastern Alaska tribal communities. If conflicts
over deve]opment'on or near .native lands are to be avoided or minimized,
- jt is vital that those who initiate and manage this development understand
the Tyonek value and belief systems, normative standards, conflict resolution-
procedures, and similar cultural traits. ‘Without such understanding among
developers, planners, and public officials, even minor disputes with the -
Tyonek people could easily flare into major confrontations.

At the present time, very little is known about the Tyonek culture.
We therefore recommend that a‘caréfu]]y researched ethnographic profile of
the Tyonek people and their culture should be compiled in advance of any:
development project in the area. Compiling this brofi1e would require -
considerable effort and time, since the Tyonéks are verylhesitant to talk
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openly with outsiders. Nevertheless, this profile--in conjunction with

the energy worker profile--could provide a basis for estab]ishiﬁg effective
ihferaction and communication processes with the Tyonek people. The resu]t
wou]d be a more cooperative and beneficial climate for everyone involved,
nat1ves and developers.

Tyonek Impact Prevention

When energy development projects are 1ocated near native villages such
as Tyonek, the residents of these villages are very 1ikely to experience
severe social, cultural, and psychological impacts that they cannot handle.
- The consequences of these pressures can range from alcohol and drug abuse
or other forms of personal deviance to the disappearance of native cu]turé]
traditions or destruction of the entire v111age

“Two lines of action are required to prevént these 1mpacts from occurring,
both of which call for extensive research and planning in advance of any
deye]opment projects. The first approach focuses on the village as a whole.
' It-involves devising strategies and procedures that the village can use to
minimize the extent to which the development pfoject impinges on village
life, thereby limiting the nature and intensity of the impacts experienced.
The second approach is aimed at individuals who are seriously affected‘by
disruptions of native cultural patterns. Common symptoms of such personal
problems are alcohol and drug abuse and mental il]néss, so that the aim in
this case is to establish programs to prevent such problems from deve]oping
by helping individuals to cope with the stresses they are exper1enc1ng
Tyonek is already experiencing a serious alcohol problem, yet very 11tt1e
is presently known about how to organize and operate alcohol and drug pre-
vention programs in native villages. The goal of research on both these |
approaches to impact prevention would be to provide native villages such as
Tyonek with opportunities for exercising self-determination in preserving
their traditional culture and lifestyle.
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POSSIBLE STEPS TO PREVENT UNACCEPTABLE IMPACTS

General Guidelines

Interpersonal and intergroup conflict between Tyonek residents and coal
field developers can be minimized or prevented. In addition, the preferred
~ life style of Tyonek residents can be maintained in the presence of a minimum
-of influence and impact by the development. If change is to occur in Tyonek, B

the decision should emanate from the v1llage residents and not from an outs1de
development firm.

An effective procedure for minimizing social impacts and social cpnfTicté
. would be to establish an active collaborative arrangement between the two
groups. A standing committee of community representatives could be formed

to meet at least monthly to review, discuss, and recommend various courses

of action. Committee members would be responsible for process1ng information
and preparing relevant materials, distributing materials to their respective
_constituents, soliciting and consolidating feedback from community members :
at all levels, and promoting a consensus concerning steps to take on matters
requiring action.

Needs and concerns of both communities could be channeled through the .
committee. In some cases, the committee might find- it necessary to form
subcommittees to address particular community concerns or issues. Equal
representation at all levels would be essential if the communities were to
achieve reasonable policy decisions. The formation of a permanent collabor-
ative working committee would be a simple but reasonable approach to main-
taining open channels of communication between the two communities.

it must be emphasized that the Tydneks are the native residents of the
region. Their cultural heritage, life style, and desire to retain their -
way of 1ife must be respected and acknowledged by outside developers. The
Tyonek residents have a right to exert some controls on the impact that
coal development may have on.the village. Whether outsiders intend to reside
in the region permanent]y is not important; what is 1mportant is the fact
that Tyonek res1dents are the permanent residents.
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Coal developers must be aware of the impact of their presence and of
the long-term effects on the community produced by the entire coal mining
opefation. In planning, coal developers should give direct and immediate
attention to several considerations: ‘

1.

_recognition of the differences in cultural backgrounds of community

residents. If developers anticipate training and hiring Tyonek
residents, steps should be taken to accommodate cultural and lffef

style orientations, For example, instead of requiring Tyoneks to
"punch .a clock" or work "from 9 to 5," developers could institute

flexible time schedules.

preparation of formalized and rigid controls to regulate the sale
and consumption of alcoholic beverages. Tyonek has an ordinance
that forbids the sale and consumption. of alcohol within the viﬁ]age
boundaries. Alcohol consumption and the potential for alcoholism
is a majbr concern of the IRA Council. Future developers should
be aware of this concern and should take steps to regulate and:
control alcohol consumption within their own communities. .

recognition of the differences between the Tyonek life style and
that of the typical outsider. To understand, appreciate, and be
in a position to.réspbnd positively to Tyonek interests, developers
should make efforts to inform incoming residents and wofkers of the
differences in life styles. This could be accomplished through a
short series of preentry workshops in which the values, beliefs,
preférences.'and life styles of the Tyonek are explained in detail.
Tyonek repreSentatives could be extremely helpful in preparing -
instructionai materials.

assessment of the impact that coal development in the Beluga region
could have on migratory patterns of indigenous fauna. Some Tyonek
residents are subsistence hunters who rely heavily on seasonal

wildlife migratory patterns. The impact of the entire coal develop-

ment operation on wildlife should be assessed, not only for the
sake of the wildlife itself but for its effect on subsistence

hunting.
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assessment by the Kenai Bnrough in collaboration with Tyonek fepre-
sentatives of the impact and added burden of additional students:
attending the Tyonek school. Specific efforts should be made to
hire more native teachers, counselors, and administrators to énsure
that the particular cultural and educational needs of Tyonek youth
will be met.

assessment by Kenai Borough and state law enforcement agencieé,
1n'collaboration with Tyonek representatives and developers of law
enforcement issues'and policy. Jurisdictional matters should be
clarified and confirmed. Use of Tyonek residents as potent1a1

law enforcement agents should be encouraged.

review and assessment of land use and right-of-way issues. At
present, roads connect Tyonek with the TTC operat1on and the area
around the coal fields. In addition, several lakes on Tyonek ‘land
could be used for recneationaI purposes. Use of the roads for a
travel through Tyonek, and of the lakes and the land in genera] :
should be discussed with Tyonek representatives. Village boundaries
should be made clear to developers and outsiders and the desires

-of the Tyonek res1dents should be acknowledged and followed.

recogn1t1on of the Tyonek residents' long-standing trad1t1ona1
fishing sites. As indicated previously, many. of the Tyonek are
subsistence fishermen. Developers and outsiders should be aware

of the location of fishing sites and their use should be of

primary concern in planning discussions with Tyonek representat1ves.

monitoring and evaluation of the process of coal development and
its subsequent effects on the Tyonek natives by a third party.
Data could be collected to determine the. impacts on quality of
life; life satisfaction, impacts on overall standards of 1iv1ng;‘
and the success or failure of collaborative efforts.
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Implementation Suggestions : \

‘ These recommendations are offered for discussion purposes. They primarily
suggest ways to plan for coal-field development so that adverse effects<are‘

minimized.
Hy

State Policy Development

. An essential first step in the planning effort is formulating an overall
state policy toward Beluga coal-field development and the provision of
related services and facilities. One of the policy questions to be addressed.
is whether the state wishes to encourage and subsidize the development of a
permanent, full-scale community in the Beluga area. A related question is
whéther the success of the coal deve]opment project depends on developing
such a community. :

The infrastructure needs and public service costs of alternative community
types (work camp, compahy town, full-scale community) should be assessed,
along with the possible relationship of a new community to Tyonek and the
Kenai Peninsula Borough. Tyonek wants to minimize impacts on its facilities
and potential disruption of village 1ife. The borough, on the other hand,
has expressed 1ittle interest in actively influencing or guiding deve16pment'
in the area. Together, these two positions indicate that most program
responsibility for providing comunity infrastructure and support would
rest with the state.. ‘ ‘

;‘The Beluga Task Force should analyze these issues and develop policy
options for review by the goveknor's office. The ability of each state
agency to support community development through ongoing programs must be
delineated and a possible plan of action developed. Policy development
should include a detailed investigation of the desirability of applying the
Development Cities legislation to the Beluga project.

The task force should not initiate a detailed analysis of community
development needs until it appears likely that Placer Amex, Inc. will proceed
with coa]_dgyelopmgnt. As noted early in the chapter, this will depend on

Chugach Electric Association's interest in developing coa]-ffred generating plants,
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or Placer Amex's ability to develop an export market for the coal. In the
interim, the three scenarios and possible areas of intervention presented -
in this report can guide the task force in assessing some of the key policy
issues. ' - S

The membership of the Beluga Task Force, with one exception, encompasses

the state agencies most closely linked to the policy issues. The Department

‘_ of Transportation and Public Facilities, which has responsibility for trans-
‘portation systems and planning, might also be included because questions of
long-term policy related to transportation are important components of new
"community development in the Beluga area. Representatives from the Kenai
Peninsula Borough the Cook Inlet Region, Inc., and the Tyonek Native Corpo-
. ration should be invited to part1c1pate in at least some of the task force
meetings and, possibly, as permanent members of the task force. '

Land-Use P]ann1ng

The Kenai Peninsula Borodgh should develop land use poiicies to guide
development on private lands in the Beluga area. These land-use policies
should include criteria or performance standards for siting both industrial
and residential uses. Guidelines for the lease and sale of borough-owned
land should also be developed, especially since portions of borough land
have been identified as possible sites for the proposed community. It is’
crucial that policies and standards be adopted by the Borough Assemb]y before
coal-field development begins.

This planning effort could be coordinated with the borough's port and
‘harbor study and development of the district coastal management program.
Background information and policy suggestions will be available from the,
Cook Inlet Coastal Zone Regional Planning Study and the ongoing South Central
Water Resources Study. Because of the regional and statewide implications. .
of industria}odeveﬁopment in the Beluga area, it would be appropriate for
. the state to assist in funding this p]anning‘effort.
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Town Site P]ann1ng

If a fu]] scale community is to be developed in the Beluga area, deta11ed
phys1ca1 and social planning must be accomplished for the town site. This
plan shou]d be a cooperat1ve effort involving the coal- field developer, the
Kenai Borough, and state agencies. Placer Amex, Inc. might be willing to
help fund the planning work, possibly in conjunction with Chugach Electric
Association. The Kenai Peninsula Borough Planning Department might administer
the actual planning study, which could be accomplished in-house or by a
private consultant.

Several considerations shou]d be incorporated into town-site planning
and construction:

e Community development should be staged because expected population
levels may change if coal-field development does not proceed as '
predicted.

‘Utilities (water, sewer, power) could be provided initially by industry,
with eventual transfer to a public body as the community grows and
revenue sources develop.

e Transportation facilities such as roads, docks, and airports should
.be built to serve the combined needs of the mining operation and the
new community.

Housing units should be clustered, rather than dispersed over a large
‘area, to save costs on the provision of water, sewer, and other
utilities. ' ‘

Industries should be required, through contract stipulations, to remove
temporary work-camp housing, and to convert it to other community uses
following the construction period.

Potential or typical residents of the new community should be surveyed
about their preferences and expectations for housing, reCfeationa]
opportunities, and shopping facilities. This informapion should be
distributed to local builders. ' | '
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o The .community site should be located at a sufficient distance from the
village of Tyonek to minimize interchange and possible disruption .
to village life. ‘ : '

Employment and Job Training

Coal f1e1d deve]opment could benefit the Tocal economy by providing
new jobs for Tyonek and other Kenai Peninsula Borough residents. Industry .
hiring practices should be carefully monitored to ensure that qualified'looal '
workers are hired for both permanent and temporary jobs. Local job tréining
programs should be established with financial and technical support from the
coal-field developer.: '

Financing Community Services

The coal-field developer should be required to bear most of the costs
of establishing and operating a work camp since its purpose would be to
facilitate coal-field development. A full-scale community, on the other
. hand, would serve many purposes. Its financial support should therefore
come from a combination of local, state, and private sources.

While coal-field development would eventually contribute financia11y )
to service provision through the property tax, capital improvements are -
likely to be required before these new tax revenues become available. . This -
problem with the timing of property tax revenues can be alleviated through. -
the prepayment of industry taxes. Several states, including Oregon and
Montana, have passed 1egislation to allow for the prepayment of taxes. In
exchange for the tax prepayment, the industrial developer is usua]]y offered
a reduction in future taxes directly or, indirectly, through a reduced tax
assessment. -The reduction should never exceed the total amount of the pre-
payment plus interest. '

In another example, Skagit County in Washington State recently executed
a tax prepayment agreement with Puget Sound Power and Light Company as a
condition of a zone change agreement for a proposed nuclear power pfant.'
. The agreement provides for construction impact paymenta to.the school district
and forAlaw5enforcement. The school impact payments are designed to cover -
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whatever additional maintenance, operation, and capital costs the school
district incurs as a result of enrollments during project construction. The
developer also agrees to pay the cost of portable classrooms, if they are '
required, and any law enforcement staff and equipment costs incurred as a
result of the construétion-period population influx. Tax prepayment agree-
ments should be investigated as a possibility for Beluga-area development.
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SUMMARY

Plans-are under way to mine the Beluga coal fields on the west side of
Cook! Inlet. The coal will be strip-mined for export, or to supply local
electric generating plants, or both. Over the next 20 years, this coa1“
-development activity is 11ke1y to generate socia] and economic 1mpacts at the -
local, regional, and state levels. The purpose of this study is to assess - the
potential social and economic effects of coal development, including employment
and popu]at1on growth, regional impacts, and the facility and service needs of
a new settlement in the Beluga area. Of special concern is identifying the
role of various governmental agencies in the devefopment process. Potential
effects on the natural environment are not examined in detail since they are
expected to be controlled to acceptable levels through existing federal and
state laws. '

This report examines three possible levels of coal-field development and
the settlement requirements associated with each. Scenario 1 postulates a Tow
level of coal mining to supply local generating facilities. Initial construc-
tion activities in 1980 would create a total population of about 200 persbns,A
increasing to over 500 in 1982 and 1983, and leveling off at 320 in 1986 when
the construction phase would be complete. Scenario 2 assumes that m1n1ng ‘, :
would begih in 1990 to supply coal for an export market. A population of 300 :
to 320 would be associated with this mining activity and would remain fdirly

"stable over the years unless the volume of coal being mined and exported were
considerably increased. Both scenarios 1 and 2 would require a permanent work
camp to houseé construction, mining, operating, and support workers and any
nonemployed dependents.

Scenhario 3 assumes that two coal-fired generating plants would be con-
structed in the Beluga area between 1980 and 1985, and that six million tons
of coal would be exported, beginning in 1990. A work camp would serve workers _
until about 1989, when it would begin to evolve into a full-scale commuhity;
with a diversity of'hpusing types and services. By 1991, a population of over
1300 residents might be reached. ' | |
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The moét probable regional imbacts associated with Beluga coal-field
development will include effects on the regional labor force, the mérket for
coal, and the generation and distribution of revenues. The main regional
labor force impacts will be positive in nature. The rate of regional unem-
ployment is Tikely to decline slightly for the duration of the project, with
an increase in wage income available for reinvestment in the region and a
reduction in the number of individuals receiving unemployment insurance
payments. Coal development is nbt expected to induce any significant in-
migration of workers from outside the Anchorage-Kenai Peninsula Borough
region.

The development of the Beluga coal resources and the production of
electricity from coal would add to the Kenai Peninsula Borough's tax base.
The assessed value of coal lands around Beluga would likely increase and, in
addition, Cook Inlet Region, Inc. would be the recipient.of roya]tieé from
coal leases. ' '

The land requirements for a new settlement in the.Beluga area will
vary, depending on whether a work camp or full-scale community is planned. -
A 500-person'work camp, with dormitory housing, a kitchen-dining hall, and
recreation facilities may require about 40 acres of land. A permanent
community for about 1500 people would likely require from 600 to 1200 acres,
depending on density and design} It would need to include a school, recre-
ation center and park, clinic, police-fire station, city hall, and retail
commercial area, in addition to both single- and multi-family housing.

A number of factors will affect the choice of settlement site, including
slope, drainage, soils conditions, 1and ownership, and access to transporta?‘
tion facilities. Placer Amex Inc. has suggested an area near Congahbuna Lake,
to the west of the former Moduaﬁkie Reservation, as a likely settlement
site.

Housing requirements for a work camp would probably be met by prefabri-
cated structures, primarily dormitory units for single workers and a small
number of two- and three-bedroom houses or mobile homes for families. A
full-scale community would also require dormitory housing initially, until
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the construction period is completed. Housing demand wou]d then shift to a
mixture of one-, two-, and three-bedroom units, 1nc1ud1ng mobile homes The
total required hous1ng units under scenario 3 is expected to be about 475
from the year 1991 on.

’ Classrooms and teachers Qi]] be provided by the Kenai Peninsula Borough
School District for any school-age children who live in the project area..
Few children are likely to live in a work-camp setting, but a full-scale
qommunity is expected to attract many families. A community with a popu-
lation of 1300 residents could require school facilities for over 280ipupilsl-

Other services. and. facilities required by'a new settlement include.
police and fire protection, recreational services, pafks, libraries, medical
care, water and sewer systems, roads, and electric boweri The role of state
and local agencies in providing these services and facilities will depend'to
a large extent upon the legal status of the new settlement. State support
of local public services could fange from actual provision to financial
support of programs administered by a local government. A Development.City
could be established under existiné state statute, increasing the settlement's

- eligibility for financial assistance from state agencies.

Life in the village of Tyonek could be disrupted by coal development.
and any associated new settlement in the area. Tyonek residents may become
a minority in their own region and have difficulty maintaining their préferred
lifestyle. Social problems can emerge that would affect education, traditional
subsistence efforts, and community beliefs and attitudes. However, preventive
measures can be taken to minimize adverse impacts by assisting coal developers
and new workers to understand the needs and priorities of Tyonek residents.:.

Governmental and private agencies with interests in the Beluga area *'
include the Tyonek Village Council, the Tyonek Native Cbrporation, Cook
Inlet Region Inc., the Kenai Pen1nsu1a Borough, and the State of Alaska.

“Al1 of these organizat1ons are likely to become involved in various aspects
.of coal-field development.
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APPENDIX 2-A

TYONEK HOUSE-TO-HOUSE SURVEY* -

. Total number of dwellings in Tyonek - 57 hourse and 9 trailers

Total number of dwe]lings surveyed - 52

" Sewage Systems -

No sewage problems 1n‘past few years
Leaching problems -

New seepage pit or septic tank within
past 3 years

Septic tank pumped within last 2 years

Pipes breaking or seepage p1t or:septic
tank freezing

Water System

Like the water

Dislike water because of:
Swampy taste or smell
C12 taste or smell
Iron taste or smell
Sulfur smell
"Bad" smell

Do not drink the water but use for washing

.clothes and bathing purposes

NOTE: - Some houses had multiple%sewage and multiple water preblems.

No. of

Houses

13
.20

15
n

7

26
22
(8)
(4)
(8)
(n
(2)

Percent _

25
38

29
21

13

50
a2

- (15)

( 8)
(15)
(2)
(4)

12.

Above

columns may add up to more than 52 houses or more than 100 percent.

*23 May 1978.
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1)

2)

3)

APPENDIX 2-B

COMMUNITY SEWAGE TREATMENT SYSTEMS

Facultative Lagoon. This system could only be used if ample land is

‘available (requires the most land).

A facultative pond is a way of treatment using bacteria that have the
ability to survive with or without oxygen to break down the organic load.

Aerated Lagoon. An aerated lagoon is a basin in which wastewater contents
are kept in suspension'and to which oxygen is supplied, to provide a
primarily aerobic environment for the microorganisms. (Similar to
activated-sludge system, without sludge recycle.)

Mechanical Systems

Biological

Activated sludge. Uses a concentrated mass of microorganisms capable
of aerobically stabilizing a waste in conjunction with diffusion or
mechanical aeration to maintain the aerobic environment.

RBS. A fixed film reactor, in which media are continuously rotated
through wastewater. Biological degradat1on occurs through both
aerobic and anaerobic processes. A low operating cost system for - .
small installations. :

ABF. A fixed film reactor, in which wastewater is circulated over
solid media (wood, plastic, rock); it is often used in conjunction
with aeration (see activated sludge).

~ Physical/Chemical

QhemicaISaare used to enhance physical reactions (i.e., lime, ferric. -
chloride, alum). This system requires high maintenance.
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' Locétion

TI3N, RIOW
Section 13

24

25
27

34

‘ 35
T12N, R1OW
Section 4a
4b

8

9

" TI2N, R1W
Section 8

T1IN, R1IW
Section 1

APPENDIX 2:C

USGS SURFACE FLOW AND WELL RECORDS FOR THE BELUGA AREA

Flow

. Type

(In Permit) - -

Well Records (Permit)

50 gpm

50 gpm

75 gpm .

40 gpm, 50 gpm, 500 gpm
(144,000 gpd) '

27 gpm, 10 gpm (28,400 gpd)
8 gpm -

. 60 gpm (2,000 gpd)
‘25 gpm (1,000 gpd)

25 gpm
5,000 gpd

12 gpm, 16 gpm, 16 gpm

22 gpm
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CHAPTER 3
BELUGA COAL FIELD LICENSES AND PERMITS

INTRODUCTION

In March, 1978, the State of Alaska Department of Commerce and Economic
Development, 1in cooperation with the State of Alaska Department. of
Environmental Conservation, published the first compilation of the
approvals required for development activities within the State of Alaska.
This compilation, the State of Alaska Directory of Permits, (Directory)
was an inventory of all State and Federal agencies which have a regulatory
interest in business or industrial development. - The resu]tfng document is

particularly appropriate for examination of the various agencies'
requirements and restrictions pertaining to coal field development.

The Directory is one component of a larger program whose purpose is the
completion of a Developer's Procedures Manual. In brief, this ManUaI
would be similar to an operat1ons manual for developers. It wii]s bé
designed as a pemmit procedure for industrial .or commercial deve]opment :
within the State of Alaska. C

The concept of a permitting procedures manual is not new. The need for
such a publication has been recognized for a long time. The last attempt
at the creation of such a manual was made by the Division of Policy
Development and P1anning,'0?fice of the Governor, in 1975. This project-
however, was limited in scope, and covered only State land-related
permits. The information g1ven was general and no account was made of the
Federal penn1t requirements.

The Department of Commerce'énd‘Economic Development haé been interested in-
the procedures manual idea for a substantial period of time. The impetuéj
for the creation of a : Developer's Procedures Manual came when tﬁe'
Department of Commerce and Economic Development staff began to work with
the U.S. Borax 'Corporation ~on the requirements for opening their
mol ybdenum ﬁine near Ketchikan. At this point it became apparent that'a
comprehensive manua] was necessary. Early work showed there was a gap in
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understanding between staff and the U.S. Borax people as to the permitting
process. Discussions with other State agencies showed that this was the
case throughout the bureaucracy ~ The department then decided to begin an
in-depth analysis of the permitting procedures within the State with . the
ultimate goal being to create a comprehensive Developer's Procedures -
Manual.

The Directory includes a descriptioh of the various approvals required ahd
included specific information on plan reviews, permits, licenses, certifi-
cations, authorizations, leases, regulations and inspections. Some
examples of development activity which would require a permit are as
follows:

1. Removal or harvesting of major vegetat1on,

2. Gradlng, remov1ng, dredg1ng, m1n1ng, or EXTRACTION of any min-
erals;

3. Construct1on reconstruct1on demolition, or alteration of any
structure;

4. Discharge or disposal of solid, 1iquid,‘gaseous or thermal waste -
or any dredged material;

5. Placement or erection of any solid material or structure on
land, in water, or under water;

6. Change in density‘or intensity of the use of land; or

7. Changes in intensity of use of water or a1tered access to, or
course of, water,

Through the issuing of deve]opment permits, the State of Alaska is} an'
influential partner in. the timetable of any deve]opment including the
Beluga Coal Field. (See Chapter 2, Social Effects and Management Alter-
natives). However, as stated in the 1ntroduct1on to the Directory,
: "While each individual permit may serve a valid purpose, the comb1n-

ation of many permits applicable to any given prOJect and conflict-
" ing procedures and regulations can act as a serious obstacle to good

development. . (The Directory) w111 hopefully lead to efforts to
ameliorate the present situation _ '
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At the present time the Directory should not be considered the’ ffﬁa1
authority on coal field development permits in the State of A]éska.
Because of time constraints and ever changing procedures and regulations,
(both State and Federa]), some permits could not be included. The permit
descriptions are intended to provide basic information, but for the most
up-to-date requirements and procedufes all interested persoﬁs should
contract the appropfiate agency before beginning any development activity..
(A selected collection of State Permits may be found in.Appendix I.)

In regard to the Beluga Coal Field development, a permit scenario was
prepared by the State of Alaska Division of Economic Enterprise.  Although
this document is not in its final form, a draft copy of the outline is
included to-illustrate the stages of development as they are affected by
pemmit regulations. The final version of this paper will be completed by
the State of Alaska Department of Commerce and Economic Deve1opmgnf;
Division of Econamic Enterprise. The final report will include the new
coal mining regu]at1ons which are presently be1ng revised by the State of
Alaska Department of Natural Resources.

This chapter will review permits and approvals necessary for the initial’
development of the Beluga Coal Field. Development of this coal field and
the recovery of the coal resources will be significantly impacted by the
State of Alaska's attempt to streamline the process of issuing permits to

qualified developers. -

LOCATION

Beluga Coal Field is épproximate]y 40 miles to the west of Anchorage:aﬁd
is situated south of the Bruin Bay-Castle Mountain .fault zone and has been .
' exfensive1y explored by private industry since 1969. From two to nine
exploration or mobile drills have been active in the area each year.. The
measured reserves amount to sévera] tons of coal available for surface .
mining. Unfortunately, the lease reserve figures are still held gé
confidential. Beluga an] Field was originally leased to Placer Amex by 



the State of Alaska but the land is presently or soon will be partia]Ty
under State and partially under Native ownership. The area covered by the
original lease to Placer Amex is still being honored by the new land
owners. ‘ | C

On Native lands, the regional ‘corporation has subsurface rights. “The
village has surface rights within their local ownershib area.' In this .-
case, the Tyonek Native Corporation has surface rights and Cook Inlet
‘Region, }inc. (CIRI) has subsurface as well as some surface rights.
However, the Bureau of Land Management (BLM) has interim management
'authority“over Native lands between the time that the Natives select the
lands and the time the Natives receive interim conveyance. For -that
:reason persons working on Native land should seek approval and aesistance"
 fron CIRI, the Native corporation, the village corporation and BLM.

|Companies wishing'tO'mine coal on State-owned lends are required to obtain
a Coal Proepecting Permit from the Department of Natural Resources (DNR).
These"perm1ts are issued only after approval of the company's plan of
operations, which describes the land to be prospected, the equipment to be
used, time frames for the operation, and other information as required by
the Department of Natural Resources. Coal mining leases may be issued if
coal in commercial quantifies is discovered. A mining plan approved by
DNR is required before commencement of operations. A State Land Lease
which provides for right-of-way and easements may be obtained after
approval of a development plan. Use of the tidelands requires a State
Tidelands Lease or Permit. -

‘The Kenai Borough government has legal jurisdiction over the land where a
town might be built in the Beluga Coal field. Their involvement would
include reviewing plans for subdivision, zoning, schools, and solid waete;

‘disposal. Roads, railroad, and communication lines may need approval from

| the Matanuska-Susitna Borough, as well as the Kenai Borough, if they pass.

i through both of these. ' ‘



MINING OPERATION

- Because of the way the coal occurs at Beluga, strip mining is the qnly
possible method for removal -of much of the coal. The Federal governménf,
0ffice of Surface Mining, Reclamation and Enforcement, now has Strip
Mining Regulations which will set gu1de11nes on how the operations w111 _
‘proceed. (The DNR State Mining Manager should be contacted for State )
guidelines.) = An Environmental [Impact Statement or environmental
assessment may be required as well as plans for provisions for compliance
with State and Federal water and air quality regulations. Measures to
protect anadromous fish streams are mandatory and diversion or wi thdrawals
from all Staté waters requires a Water Use Permit from DNR. Provisions
for the use of materials such as timber or gravel from State lands .should
be included in the development plan submitted for épprova] of the mining
plan. Timber and other materials would have to be purchased from fthe
State through a mater1a1 or timber sales contract. A Tidelands Permit
would be required for ‘activities on the tidelands and a Miscellaneous Land
Use Permit will be required for the use of explosives, waste dumps, and
other miscellaneous uses. The Mining Safety and Health Administration
(MSHA) has regulations regarding safety of operation and equipment.

- Provisions for reclamation are an 1mportant part of the application for a
mining permit. Inspection and approval of a plan of reclamation at the
end of operations are required by the U.S. Department of the Interior, as
well as the State Department of Natural Resources (DNR).

The site should be examined for archeological artifacts and any excavation
of this type on State lands will require a field archeology permit froh
the Department of Natural Resources. Reéults of an antiquities survey.
will be a necessary subject of discussion in the environmental assessménti
or Environmental Impact Statement.
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O

OVERLAND ROUTE

Overland access for 'hegvy construction equipment will be a necessary
prerequisite for the commencement of operations. Equipment could. be
barged to Granite Point, and driven from there to the mine site. Another
possibility would be a 1ink with an extension of the Alaska Highway
System, or an extension of the Alaska Railroad System. Othér small roads,
and .rail transport systems will also be needed. A direct overland route
to marine terminal facilities is the most likely form of transportation.

Requirements for both the railroad and highway are virtually the same. The
railroad will require approval from the Alaska Railroad System if it is an
extension of the present railroad system. The road will need approval
from the Alaska Department of Transportation. |

‘Both a railroad extension .or a highway extension will require easements or

rights-of-way from the various land owners along the route. If a bridge
or an improper crossing utilizing culverts is required, the Corps of
Engineers, U.S. Coast Guard (USCG),. and the Alaska State Departments of
Fish and Game and of Environmental Conservation should be contacted.
Gravel reéource extraction will require a permit from the owners of the
land where the gravel is located. Labor and equipment safety standards by
MSHA must also be met during any construction phase. '

Burning of certain materials or burning during the fire season wi]1
require permits from the Department of Natural Resources as well as the
Department of Environmental Conservation (DEC). If pesticides are applied
aerially a Department of Envirommental Conservation Pesticide permit will
also be required. 01ling of roads on State land will require a Departmént‘v
of Environmental Conservation Surface 0iling Permit. The Department of.
Environmental Conservation's approval will also be required for the
disposal of overburden or other spoil .materials. Specific plans and

methods of ~ operation should be discussed with the Department of

Environmental Conservation to determmine what requirements must be met.



- PLANE _LANDING STRIP

A landing area exists at Tyonek and an agreement may be negotiated thh
the village in order to use the strip. It has been proposed, however,
that a new landing ‘area be built specifically for Beluga CoaligField‘
operations. '

The Federal Aviation Administration (FAA) will require a Notice of Intent’
to Establish a Landing Strip, and material sources (such as gravel) must
be obtained from owners of the material site. FAA also requires an
Airport Operation Certificate for airports serving CAB certified,

scheduled air carriers. A Special Land Use Penn1t from the Department of
Natural Resources w111 be required if the 1and to be used for the strip is
not covered by the main lease. MSHA.safety requirements must also be
followed. o ;

PRESERVATION OF STREAMS

Preservation of the natural quality and life of streams is an important
consideration and has been broken out as a specific activity for ‘this
reason. All phases of development in or near natural water systems must.

prdvide for minimizing or alleviation of the potentia] effects of damage:
that mining operations as well as roads and railroads could have on the.
stream and the flora therein. Effects of physical disturbance or dis-
charge of pollutants must be controlled or minimized as much as poss1b1e 4
. The development plan and environmental statement should address these:
specific concerns, ' B

CONSTRUCTION CAMP

. The basic construction camp will require facilities for housing, cooking
as well as a fresh water source and a temporary means for waste disposal.
Structures will need DEC and Department of Health and Social Services,
(DHSS) approval while water use and discharge must be in compliance wﬁth

DEC, DNR, and EPA regulations. A Food Service Permit will be required
from DHSS for any food services offéred and DEC must approve of any solid
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waste handling and disposal methods. Construction personnel should also
be aware of any particular requirements established by local authorities .
for construction camp or its associated facilities.

The construction plans and specifications for all buildings, i.e., commer-
cial, industrial, business, iﬁstifutiona], and other public bui]dings’o%
-residential buildings containing four or more dwel]ing units, must be sub-
‘mitted to the State Fire Marshall (Department of Public Safety) for
examination and approval prior to starting construction.

DOCK

One reason that mining the Beluga Coal Field might be etonomiqally
feasible is because of its proximity to tidelands and marine transpdr-
tation corridors. A corridor to transport the coal over State land to the
shoreline will be needed. (A Tidelands Pemmit of Lease will be necessany
and a Corps of Engineers pemit will be required for all approaches over
 tidelands as well as disposal of dredge spoils and for all structures in

navigable waters. B

A dock to handle vessels carrying loads of up to 100,000 tons will be
required. The tidal conditions of Cook Inlet are such that there is a need
for a high pier or causeway extending out to a dock to form an onshore
storage and handling facility. The pier would have to be equipped with a.
conveyor belt or some other form of continuous loading system.

Fuel storage and generél ffeight hénd]ing facilities would help to méké
this a full service dock. If the facility handles fuel or any materia]S'
classified as hazardous or 1involves ship ballast off-loading pipés,
storage tanks or c]ean1ng facilities, permits and approva]s from USCG and
DEC will be required.

A Spill Control and Counter Measure plan (SPCC) must also be written'§nd'
stamped by a professional engineer, in order to meet with EPA regulations.
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GENERATING POWER PLANT

A generating power plant may be required to operate the mine and coal
treatment plant. U.S. Department of Energy Construction Orders concerning
coal as a fuel source and Environmental Protection Agency air quality
standards will have to be considered carefully prior to any operation.
Discharge of cooling water from any power plant will also require a pemit
from EPA and any storage of fuel on the premises will require a pefmit
from EPA as well as a SPCC stamped by a professional engineer in order to
meet with SPCC regulations. : .

. POWERLINES

Overland powerlines will require easements from various landowners. - The
FAA requires notice of proposed powerlines routed anywhere near airporfs.’
A pemit will also be requiréd by the Corps of Engineers for overhead
powerlines which cross any navigable waters. It would also be advisable
to contact the Alaska Power Authority prior to establishment of aﬁy
powerlines. ' o

KENAI' PENINSULA BOROUGH

The Kenai Peninsula Borough constitutes the only local government in the
project area. As a borough of the second class, "the Kenai Peninsula
Borough (KPB) s charged with providing education planning and tax
assessment in the area. In addition the borough has taken over responsi-_
bilities for provision and management of public solid waste disposal sitesh
borough-wide. - o

Under its p]anning'authority, the Borough was charged with land use p]ah-‘
ning, zoning and platting. No borough land-use plan now exists for the
areas surrounding Tyonek. The project areas are rural which allows any
use -except some specific activities that are noxious or harmful to public
health. Subdivisions of private land must be approved by the Borough but
the' subdivision ordinance ‘has. few requiiemen@s for subdivision
improvements in rural areas. ' '
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The Borough also owns land which contains one portion of Congahbuna Lake
and part of the proposed site for a permanent community. As such the Bo-
rough would have some ability to condition the nature of community
development through land leasing agreements. '

Although proposed land management "system ordinances require KPB Assembly
Review, the Borough has not yet developed policies regarding lease of bo-
rough land for industrial or community development. The Borough would
consider the .implications of the project after receipt. of a Land Use App-
lication. ' '

~ Two borough service areas encompass the project sites: the North Penin-
sula Recreation Area and the Central Hospital Service Area. Neither:of
these service areas provides facilities in Tyonek or the Beluga area
although the North Kenai Recreation Area is considering extending some
form of outdoor recreation programs to Tyonek. The Kenai Peninsula
Borough is initiating a study of coastal zone management policy and a
study of port and harbor needs in relation to energy facility development.
The Coastal Zone Management Policy study will result in a document con--
taining the recommendations of consultants for.a set of policies for the
management of coastal resources. This document, designed for extensive.
public review, will be used by KPB as a basis for their own coastal
management program. The question of coal development at Beluga will not
be specifically considered and energy facility siting will be included.
only in a general discussion of policies.

Thé Port and Harbors Study will focus on the harbor resources and facility-
needs related to energy development in the KPB. As such, it will consider
the possibility of development at Beluga but will recommend policies only.
in relation to the location and provision of port facilities.

The -KPB is a participant in the Cook Inlet Air Resources Management
District, a three-borough organization responsible for air quality
monitoring and enforcement in cooperation with the Department of Environ-
mental Conservation (DEC). DEC retains the authority to set air emmis-.
sions standardﬁ. |
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In-summary, the Kenai Peninsula Borough is unlikely to begin to develop a

nolicy toward development at Beluga until industry approaches the BOrough~
with a land lease or subdivision application. It should be noted that

building permits are not required in the unincorporated areas of the Kenai

Peninsula Borough. However, all commercial businesses, including rental

housing will be subject to a borough sales tax and a sales tax permit must.
be obtained on each individual enterprise. Furthermore, a Coastal- Zone

“Management plan for the Cook Inlet is presently in the works and expected

to be completed and in effect by 1981. Coastal Zone Management .(CZM)

Permit and Planning Requirements will be required, although the nature of

such ‘requirements cannot be ascertained at this point and time.

MANTANUSKA SUSITNA BOROUGH

Beginning in 1977, theAMatanuska Susitna Borough established two progranéz
the six-year capital improvement program and the ten-year land acquisition
program. The purpose behind these programs was the establishment of
facilities which would help create centers of community life in conjunci
tion with the regional development concept. It is anticipated that by
acquiring sites within a 'ten-year period the Borough will be able  to
centralize school and community facilities. e

Matanuska Susitna Borough is in the process of deVe]oping the four fo]]ow;
ing innovations: '

1. The creation of district development plans wh1oh have legal
status as a device for the regulation of land use community
fac111ties and transportation systems. ‘

2. The formation of district councils which will give communities:
within a district a greater voice in long range planning for the
area in which they are living as well as a role in the level of
services to be delivered by the government entity for that.
particu]ar district.

3.- The development and use of land development regulations which -

will 1insure a coordinated and homogenous development of

~activities pemmitted under district development plans. These

regulations would specifically address problems in the borough

such as strip commercial development, access to highways,

-parking and sign regulation, environmental protection and
buffering of incompatable land uses.
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Development of a ten year site acquisition program for schools,
parks and community facilities which will establish centralized
places where a sense of community can be created to off-set the
costly -disadvantages of sprawl which 1is rapidly occurring
throughout other sections of the Borough.

3-12



REFERENCES

Matanuska-Susitna Borough. Comprehenéive Planning Program Directions,
September, 1978. S

Paulick, Karen. Beluga Coal Deve]opment--Penn1ts Senario. State of A]aska
D1v1sion of Economic Enterprise August, 1978. '

State of A]aska Department of Canmerce and Econamic Dévelopmeht and

Department of Environmental Conservation. Directory of Pemmits,
- March 1978. - - L

Kenai Peninsula Borough Handout.

3-13



APPENDIX 3-A
SELECTED STATE PERMITS

PERMIT TO DRILL OR DEEPEN
DESCRIPTION

Anyone planning to drill or deepen any well for oil or gas or for stféth
‘graphic information on lands or waters of the State of Alaska must obtain
a'pennit from the Division of 0il and Gas Conservation, Department.bf
Natural Resources_(DNR). Also, any wells drilled for other purposes may
be subject to a permit if the 0il and Gas Conservation Committee finds
there is_suff1c%ent l1ikelihood of an unexpected encounter of oil, gas or
other hazardous substances in any specific area of the State.

The statutory responsibility of the Division is to regulate oil and gas
drilling and producihg operations to prevent the waste of oil and gas and
to protect the correlative rights of lease and roya1ty‘dwners. Regulation
of drilling activities is controlled by the issuance of the permit. to
drill or deepen. The issuance of a permit and subsequent acitivity on
that well are subject to either statewide regulations or special
conservation orders which govern location, drilling procedures,
abandonment or production practices. Administration and enforcement of
these rules and regulations require many approvals by the Division
personnel, both verbal and in writing. However, no additional permits are
required by this division. ' (

REQUIREMENTS

An application for a dril]ing permit must be filed on form 10-401, “Pennitﬂ
to Drill or Deepen," together with an application fee of $100.00. Also
accampanying the application must be a survey plat showing the precise .

. location of the operation. The application shall include or have attached

the following information:

1. The proposed bottomhole location.
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2. The proposed casing program including the size, weight, grade,
and depth at which each string is ‘to be set.

3. The minimum amount of cement to be used for each casing strihg.'
4. The blowout prevention program to be employed.

5. Any other proposed program information as required "by the
committee.

.In addition to the above, the Oi] and Gas Conservation Commission may
require a directional survey, samples of drill cutting, core chips and mud
logs on the well. Prior to the issuance of any drilling permit, the
operator of a well is required to provide a bond to the 0il and Gas
Conservation Commission of not less than $50,000.00 for each onshore well
near roadways and $100,000.00 for each offshore or remote location we]]

The purpose of the bond is to assure that funds are available for safely
plugging the well and for the repair of wells causing waste or pollution.

Public notices and/or hearings are not required prior to the issuance of a
drilling permit unless exceptions to spacing regulations are requested and
there are affected parfies involved. Other exceptions are for downhole
commingling, classification of fields and pools, and imp]ementation -of
field and pool regu]ations, or applications for additional recovery.  If
there are objections to the proposed activities or the Commission feels it
is necessary, a public hearing will be held as provided by 11 AAC 22.540.
~ Following the hearing or a ten day period without objections,' fhé
Commission may take final action on the application. ‘

A drilling permit is valid for 24 months,

Final prdcessiﬁg and issuance of a drilling permit is made only after the
plan of operations is approved by the Division of Minerals and,Enérgy:
Management (DMEM). DMEM coordinates approvals from the Department of Fish
and.Game, the Department of Environmental Conservation and the Division of
0i1 and Gas Conservation prior to apprdving the plan of -operations.
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An operator may be required to obtain permits from other agencies for.the
preparation of a site and the placement of a rig before drilling
commeﬁces.4 Gravel and land use permits must be approved by DMEM and the
Division of Land and Water Management. Often permits for work in navi-
gable water must be obtained from the U.S. Department of the Army, Corps
of Engineers. Permits to‘discharge wastewater and dispose of materials
must be obtained from the U.S. Envriommental Protection Agency and the
Alaska'Department of Environmental Conservation. The Alaska Department of
Fish and Game must approve work in desigﬁated anadromous fish streams.

AUTHORITY

AS 31.05.010. App11cation

AS 31.05.020. Waste Prohibited.

AS 31.05.030. Powers and Duties of the Department.

AS 31.05.040. Rules and Regulations of the Department

AS 31.05.050. Notice.

AS 31.05.060. Action by Department. \

AS 31.05.090. Permits and Fees to Drill Wells.

"AS 31.05.100. Establishment of Drilling Units for Pools. ,
AS 31.05.110. Unitization and Unitized Operations Approvals and Integra4

tion of Interest by Agreement. S

11 AAC 22.005-570. -Division of 0i1 and Gas Conservation.

CONTACT

0il and Gas Conservation Committee

Division of 0il and Gas Conservation

Department of Natural Resources

3001 Porcupine Drive

Anchorage, Alaska 99501 Telephone: 279-1433

UPLAND LOCATABLE MINERAL RIGHTS

DESCRIPTION

To obtain the rights to locatable minerals on State uplands one must
stake a prospecting site or mining claim and file a "location notice"
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with the District Recorders Office in the area in which the site or ciaim
is located and with the Division of Minerals and Energy Management (DMEM),
the Department of Natural Resources (DNR).

REQUIREMENTS -

Location Notice forms may be obtained from a stationery store. The appli-

cant must include (1) the name of the claim, (2) the date of discovery and

the date of posting the notice, and (3) a sketch map of the claim which
identifies the location of the claim clearly. The claimant should check
the status of the area he wishes to stake to be sure that it is open ‘to
staking. Status plats and otﬁer information are maintained at the public
information office of the Southcentral District Office of the Diyisiohﬁdf
Land and Water Managemeht, 3327 Fairbanks Street in Anchorage for usé in
making this determination. Copies of the mining laws and regu]at1ons and -
other mining information may be obtained from this office.

No filing fee is required by DMEM at this time.

The mineral rights become effective when a location notice of the claim is
filed and remain in effect for at least a twelve-month period, expiring
September first. By filing a statement of annual labor by September
“first, the mineral rightéAmay be extended an additional year. If.the
'statement of annual labor is not filed, the claimant forfeits his rights.
and may not reestablish the claim for at least one year.

Prior to commencement of operations, the claimant must obtain a Miscglfh
laneous Land Use Permit from the DMEM. ' |

AUTHORITY

AS 38.05.020. Authority and Duties of the Commissioner.
AS 38.05.195. Mining Claims.

AS 38.05.245. Prospecting Sites.

11 AAC 82. Mineral Leasing Procedure.

11 AAC 86. Mining Rights. :

11 AAC 88. Practice and Procedure,
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. CONTACTS

Division of Mineral and Energy Management

Department of Natural Resources _

323 E. Fourth Avenue

Anchorage, Alaska 99501 Telephone: 274-8542

District Offices:

Southeastern District Office

Division of Lands

Pouch M _ -
“Juneau, Alaska 99811 ‘ Telephone: 465-2415

Southcentral District Office

Division of Lands

3327 Fairbanks Street ; : '

Anchorage, Alaska 99503 ‘ Telephone: 279-7696 .

Northcentral District Office

Division of Lands

4420 Airport Way

Fairbanks, Alaska 99701 ~ Telephone: 479-2243

OFFSHORE LOCATABLE MINERAL PROSPECTING PERMIT AND COAL PROSPECTING PERMIT
DESCRIPTION

A prospecting permmit is required for persons'broposing to prospect for
coal and/or offshore locatable minerals on State land. Permits are issued
by the Division of Mineral and Energy Management (DMEM), the Department of
Natural Resources.

REQUIREMENTS

Application must be submitted on forms provided by DMEM and must include
the 1legal description of the area where the prospecting will be done
Form DL-174 is used when app]ying for Offshore Locatable Mineral Prospect—
ing. Permits; Form DL-70 1s used when applying for Coal Prospecting
Pemits. The applicant should check the status of the land prior to
filing the application to be sure of its availability. Status plats and
other information are maintained at the public information office of the |
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Southcentral District Office of the Division of Land and Water Management;
3327 Fairbanks Street in Anchorage for use in making this detenninatioﬁ;
Copies of the coal and m1n1ng rights law may be obtained from the same
office.

A $20.00 filing fee is required for each application. Public notice and
public hearings are not required. - '

Prior to commencement of operations the applicant must file a plan of
operations with and receive the approval of DMEM. ‘

The Offshore Locatable Mineral Prospecting Pemmit is issued for-a Single
ten-year period; it is not renewable. If minerals or coal are discovered,
the permit may be converted to a lease issued for an indeterminant period.
To obtain the lease, the applicant must file a $20.00 fee and geo]og1c
evidence with DMEM. A lease form subsequently prov1ded by DMEM also must
be completed. Form DL-94 is used for mineral leases; Form DL-71 is used
for coal leases. Coal Prospécting Permmits are issued for a two-yéaf
period and may .be renewed ohce‘for an additiona1'two years. |

AUTHORITY

AS 38.05.020. Authority and Duties of the Commissioner.
AS 38.05.145. Leasing Procedure.

11 AAC 82. Mineral Leasing Procedure.

11 AAC 84. Other Leasable Minerals, A '
11 AAC 86. Mining Rights. L
11 AAC 88. Practice and Procedure. '

CONTACT

Mineral Leasing Section

Division of Minerals and Encrgy Management

.Department of Natural Resources

323 East Fourth Avenue '

Anchorage, Alaska 99501 = . Telephone: 274-3542
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SOLID WASTE DISPOSAL PERMIT

DESCRIPTION .

No person may establish, modify or operate a solid waste disposal facility
in the State of Alaska without a Solid Waste Disposal Permit fram the
Department of Environmental Conservation (DEC), except for the following:

1. A single-family or duplex residence which generates seolid
waste and disposes of it on premises.

2. A farm on which selid waste generated frqn the operation of
that famn is disposed.

3. Incinerator facilities having a total rated capacity of
less than 200 pounds of solid waste per hour.,

! ,

Definitions pertaining to this pemit include;

N

1. "Solid Waste Disposal Facility" means an intermediate.
d1sposa1 faci]1ty, transfer station, 1andf111, incinerator,
composting plant, recycling or rec1amation facility or any
site utilized for the reduction, conso]ldatlon. conversion,
processing or d1sposa1 of solid waste.

2. "Solid MWaste" means all unwanted or discarded solid or
semi-solid material whether putrescible or nonputrescible,
originating ‘ from any source, including but not Vimited to
garbage, paper, wood, metal, glass, p]ast1c, rubber, cloth
ashes, litter and street sweepings; dewatered sewage
sludge, dead animals, offal, junked vehicles and equipment,
material and debris resu]ting from constryction or
demolition projects; abandoned and decaying structures;
hazardous wastes, mine wastes, gravel pit and quarry
spoils; and overburden except that orig1nat1ng from the
construction of sing]e buildings,

REQUIREMENTS

1

ﬁn applicant is required to submit two completed "Solid Waste
D1sposa1 -Solid Waste Management Permit" application forms (no form number
ava11ab1e) showing:

£l

1. Detailed plans and specifications for the facility.
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2. Certification of compliance with local ordinances and
zoning requirements.

3. A report detailing the proposed method of operation, .-
population and area to be served, the- characteristics, -
quantity and source of material to be processed, the use:
and distribution of processed materials, method of residue
disposal, emergency operating procedures, the type and -
amount of equipment to be provided, and the proposed
ultimate land use. -

No application fee is ‘required.

Applications should be submitted at least 60 days prior to the commence-
ment of operations. Upon the receipt of an application DEC will publish a
public notice in two consecutive editions of a newspaper in the area of
the proposed ‘activities. Public comments are accepted up to 30 days
following the final notice. Public hearings are not mandatory unless
dictated by public comment. At the end of the 30-day public notice
period, DEC may act on the application. Solid Waste applications are sent
to the Alaska Departments of Fish and Game, Health and SociaI,Sefvﬁces,
Commerce and Economic Development and Natural Resources for their review
and comment. |

Permit renewal is only on request by the permittee and must be Submitted ‘
30 days prior to the permit's expiration. The application procedures for
permit renewal are the same as those required for thé initial appﬁication,:
except that public not%ce is not required.

Solid Waste Permits may be issued for a period not to exceed 5 yedfs,
Permits may not be transferred without written consent of DEC.

AUTHORITY

AS 46.03.020. Powers of the Department.
AS 46.03.100. Waste Disposal Permit.

18 AAC 15. Administrative Procedures.
.18 AAC 60. Solid Waste Management.
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CONTACTS

Permit Coordinator
Department of Natural Conservation
Pouch 0

Juneau, Alaska 99811 : Telephone:

Regional Offices:

Regional Environmental Supervisor
Southeast Regional Office-

Department of Envirommental Conservation
Pouch QA !

Juneau, Alaska 99811 Telephqne:

Regional Environmental Supervisor
Southcentral Regional Office :
Department of Environmental Conservation
MacKay Building, 12th Floor

338 Denali Street

Anchorage, Alaska 99501 Te]ephohe:

Regional Environmental Supervisor
Northern Regional Office

Department of Environmental Conservation
P. 0. Box 1601

Fairbanks, Alaska 99707 Telephone:

Regional Environmental Supervisor
Prince William Sound Regional Office
Department of Environmental Conservation
Pouch E

Valdez, Alaska 99686 Telephone:

TIDELANDS PERMIT

DESCRIPTION

Persons proposing to utilize State-owned tidelands and submerged lands for
any temporary, short temn use must first obtain a Tidelands Permit from
the Director, Division of Land and Water Management Departnent of Natural

Resources

: 3-22

465-2670

364-2148

274-5527

452-1714

835-4698



Definitions pertaining to this pemit are:

"Tidelands" means those lands which are periodically covered by ~ -
tidal waters between the elevation of mean high and mean low .
tides. '

"Submerged lands" means those lands covered by tidal waters
between the line of mean low water and seaward to a distance of
three geographical miles or as may hereafter be properly claimed
by the State..

REQUIREMENTS

~Applicatidns are to be filed with the Division of Land and Water Manage-
ment on Form 10-107 and must include information»oh the purpose of the
proposed project, the method of construction, and the dates of the
construction period. A preliminary plat and ‘a non-refundable $20.00
fiting fee must accanpahy the application. '

Before the application is approved, the director must advisé each of the
abutting upland property‘ owners of the project by registered mail and
allow them 20 days from receipt of the notice for comments. Also, the
department must receive fram the applicant a letter of non-objection to
the proposed use of the tidelands or submerged lands from the Commissioner
of the Alaska Department of Fish and Game. Public notices and hearings
are not required. Final action is taken by the Director within 60 days_ of
receipt of the application. ‘

The permit does not grant the right to remove materials from the tide]andsy
or submerged lands; nor does it grant the right to prospect for or extract
minerals from tidelands or submerged lands. Each permit is issued for a
duration determined by the Director but not to. exceed five years.
Renewals must be applied for in writing between 30 and 60 days prior to
expiration of the original permit. An application for renewal must
contain certification as to the character and value of all-improveménts
‘existing on the land and reasons for a renewal.
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Projects conducted on tidelands and submerged lands may also requlre a
permit issued by the U.S. Department of the Anny, Corps of Eng1neers

~ AUTHORITY

AS 38.05.035. Powers-and Duties of the Director.
AS 38.05.330. Permits.
11 AAC 62.710-800. Tide and Submerged Lands.

CONTACTS

Director

Division of Land and Water Management

Department of Natural Resources

323 E. Fourth Avenue L o
Anchorage, Alaska 99501 Telephone: 279-5577

. Distnict Offices:

Southeastern District 0ff1ce
Division of Land

Pouch M . S
Juneau, Alaska 99811 : Telephone: 465-2415

Southcentral District Office
Division of Lands :

3327 Fairbanks Street N ) i
Anchorage, Alaska 99503 Telephone: 279-7697

Northcentral District Office

Division of Lands

4420 Airport Way S ' 4
[Fairbanks, Alaska 99701 Telephone: .479-2243 .

DEVELOPMENT WORK ON COAL DEPOQSITS

DESCRIPTION

No person may initiate development work on coal deposits located on State
lands without the advance appréval of the plan of operations by the State

Geologist of the Division. of Geological Surveys, Department of Natural
Resources (DNR).
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REQUIREMENTS

A letter of application must include a preliminary plan of operation. The.
plan shall consist of a map with a scale of 1 inch to 400 feet and such
other maps that are necessary to show clearly the intent of the lessee as
to future mining, ventilating, and deve]opment of . the mine. No
‘application fee is reduired. No public notice or public hearings are
required. o

The permit is issued for a duration prescribed by the geologist.

A coal mining perm1t and/or lease may be requ1red by the Division of
M1nera] and Energy Management DNR.

AUTHORITY

AS 27.20.005. Purposes.
AS 27.20.010. Rules and Regulations.:

11 AAC 46.010. Advance Approval.
CONTACT

State Geologist ‘

Division of Geological and Geophysical Surveys

Department of Natural Resources.

3001 Porcupine Drive S C _
Anchorage, Alaska 99504 ‘ Telephone: 279-1437
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CHAPTER 4
LAND TENURE

INTRODUCTION

In order to predict the direction that future development in the Be]uéa
Coal District may take and what the land-related barriers to that develop-- -
ment may be, it is necessary to look at the area's land status, land
tenure, and restrictions on land use.. To do this, it is essential to
identify who holds the real property and mineral rights. This includes
“the ownership of the surface and subsurface as well as who controls other
lesser rights and interests in the land such as coal prospecting permits,
oil and .gas leases, coal leases, and easements. The land use controls,
classifications, and zoning restrictions imposed by government agencies
are also central td.an understanding of the land situation in the Beluga
Coal District.

‘Nonnally, land sfatus and land tenure are displayed graphically by the use
of maps. Figure 2-1 shows the 1land status, surface estate, as of
September 1978. However, the enactment of the Alaska Native Claims
Settlement Act has caused a very complex land tenure situation to exist in
Alaska, part1cu1ar1y in the Beluga Coal District, and this map alone does
not tell the whole story

This chapter will attempt to clarify the major land tenure issues in the
Beluga Coal District. Discussed are the major land holdings and the
- characteristics of different classes of holdings by the State, the Kenai
Peninsula and Matanuska-Susitna Boroughs, the Native and non-Native
private land owners. Because transportation is so important to energy
resource development, the types of‘existing routes and proposed. routes and‘
sites ;hdt would be available have been addressed in detail. Several
recommendations follow. The recommendations are neither exhaustive nor
"comprehensive, but result from obvious conclusions reached by the
researchers, especially where inherent characteristics in various land
ownerships and interests defined the problem and led to fairly
straightforward'recommendatiqns. -



The Central Beluga Coal District surrounds the Athabascan Indian Village
of Tyonek and the former Moquawkie Indian Reserve and lies generally
between the Beluga River on the east, the Chakachatna River on thé west,
Be]uga Lake on the north. and Cook Inlet on the south (see Tlegal
description on page 7-2).

The three words that best.déscribe'the land ownership situation in_the

Beluga Coal District are "vo]atile," "exchange," and "litigation.”
_ “Vo]at11e“ because change is so explosive in land ownershlp patterns that
State, Native and Borough land ownership is likely to shift quickly and
unpredictably. "Exchange" because the area is so heavily affected by two
pending Native land exchanges. ‘"Litigation" because the State, Natives and
,the two Boroughs are all invo1ved 1n 1awsu1ts affecting land rights in- the
. area.

The major landowner trading "out" of the area is the State of Alaska.
Native Corporations are trading "“in" to the area. Cook Inlet Region, Inc.
is in the process of acquiring a large block (311,040 acres) of coal-rich

lands from the. State, and the Tyonek Native Corporation, in addition to

selecting land set aside for it under ANCSA, has the option of acquiring

in trade with the State, one township (23,040 acres) of land near their
village for land they selected from the Kenai National Moose Range across
‘Cook Inlet. Both the Matanuska-Susitna Borough and the Kenai Peninsula
Borough have selected land in the area as part of their ten percent
.municipal land entitlement to State lands within their boundary, an 1ssue'

that is presently before the Courts in Alaska.

The following chapter is intended to give a rough overview of land tenure
in regard to the Beluga coal fields. This chapter was written using June,

1978 as a base year. But, considering the state of flux, any further
pursuit of information on land tenure should appropriately be addressed to.

ithe Alaska Division of Lands.
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MAJOR_LAND HOLDINGS
STATE LANDS

o wfth the important exception of the former Moquawkie Indian Reserve,
‘‘almost the entire area of the Beluga Coal District is patented State Jand’
: With.iess'than'one township State Tentatively Apprdved land. Much of the
X Staté'Patented and Tentatively Approved land is Mental Health Land. Other
‘significantfsiate land holdings in the area are the tidelands a1ong‘the
»cda$t1ine and the submerged lands of the navigable tidal waters of Upper
“'Cbok_InTet. The bed of Upper Cook Inlet, generally defined as north of
 iK91gin Island, is predominately State land. The beds of the. navigable
: .]ake;\and streéms, such as Beluga Lake and River, are also State lands.

N Ddrihg the'1950's, shortly before Statehood, Federal lands in the'Bé1uga‘

‘”‘:Area were transferred to Alaska under the authority of three Congress1ona1‘

. Acts: ‘The 1953 ‘Submerged Lands Act, the 1956 Mental Hea]th Enab11ng Act
':and the 1958 Alaska Statehood Act. Table 4-1 gives and overview of State
Ciﬁland entltlements, their authority and acreages, and Table 4-2 the State

Land’ Status “in the Beluga Coal District. S

_ 'Cohgrés; approved Public Law 31, Chapter 65, the Sdbmerged Lands Act..ih
71953, This law confirmed and established the titles to lands beneath
| névigab]e Water within state boundaries and to the natural resources

- within ‘'such lands and water to the states. It also provided for the use

- “and contiol of waterway bottoms and resources and confirmed the juris-

':L[d1ct1on and_control .of the U.S. over the natural resources of the sea bed,
o ofe the Cont1nenta1 Shelf seaward of State boundaries. This Act did not
tzj',Substqnt1ally affect Alaska s land holdings until Statehood early in 1959.

©In 1956, the Mental Health Enabling Act, Public Law 830, titled "Grants to
‘._Alaské“fok Mental Health", authorized the territory of Alaska to select.

e Ongi,million acres Qf‘ land for the purpose of- improving mental health.

-.condjtions in Alaska. The potential revenue obtained from the development .
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CATEGORY

Community development
& expansion
(U.S. forest lands)

Community development
& expansion
(other public lands)

General land grant
Schanl (1915 Act)

(Sec. 16 & 3b of
Surveyed townships)

University (1929 Act)

(Sec. 33 of Tanana
Valley townships)

University (1929 Act)

Mental Health (1956 Act)
Submerged Lands (1953Act)

(Tidelands, submerged
lands & shorelands)

. Miscellaneous Lands

TABLE 4-1
ALASKA LAND ACQUISITION

ACREAGE AUTHORITY IN

1958 STATEHOOD ACT

400,000 Sec.

400,000 Sec.
102,550,000 Sec.
? Sec.

? Sec.
100,000 Sec.
1,000,000 , Sec.
? Sec.

4-4

6(a)

6(a)
6(b)

é(k)
6(k)

6(k)
6(k)

__REMARKS

 Grant

Grant

Grant

Reconfirmed

Reconfirmed -

Reconfirmed

Recorfirmed

+ Reconfirmed



TABLE 4-2

STATE LAND STATUS

Beluga Coal District

T.1IN.-T.15N. and R.9W.-R.14N.,S.M.

U.S. TO STATE OF ALASKA
T PATENT NUMBER

50-66-0318
50-66-0314
50-66-0214
50-66-0318
50-66-0314
50-66-0314
50-66-0315
50-66-0289
50-66-0322
50-67-0234

50-66-0212
50-66-0144
50-66-0376
' 50-66-0133
50-66-0142
50-66-0375
50-67-0212
50-67-0203
50-66-0134
50-66-0013
55-66-0336
50-66-0332
50-66-031D
50-66-0317

50-66-0293

50-66-0346 °

50-66-0316

50-66-0319

TA - Tentative! Abpioved

GS - General Selection
MH - Mental Héalth

CRA - subject tp Civil Rights Act.
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TYPE

GS
MH
GS
GS
MH
GS
MH
MH

401

57

402
40

57
402
-61 CRA
-61 CRA

CRA MH 63
CRA MH 58

TA
TA
GS
GS

GS 396
MH-70
215
412

CRA MH 69

GS
GS

MH
GS
GS
GS
GS
GS
GS

GS
(3

GS
GS
MH
GS

4an
403

" CRA MH 65

59 CRA
397
1217
416
414
284
235

396
Mile Creek)

407
409
67 CRA
103

LEGAL DESCRIPTION

e e e T T I
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e e

— 4 =4 o~
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L3N,
L3N,
13N,
13N,
13N,
L3N,
J13N.
LT3N,
13N,
2N,
J2N.
12N,
15N,
14N,
14N,
14N,
13N,
13N,
J12N.
12N,
15N,
15N,
15N,
. 15N,
15N,
2N,

.14N.
. 14N,
. 14N,
.14N.

*

’

- o N W'ZJ Pl = e

a0 20 o

L= B~ B " - - B - - - B - B . ]

0

2 0

-

.9W.
L10W.
. 10W.
.OW.

10U,
104
.
.
124,
20,
A
W
LW,

140,
» 13W.
130,
14,
RET
RE
140,
C14M.
REN
20,

.

J10W.
.T0W.

. 10W,
W
12U,
JOW.

DATE OF PATENT

Forn a period of time all federal patents were
granted stJact to the Civil Rights Act, but no longer are.



of the Mental Health Lands was to be an economic base on which to meet the
needs of the Mental Health Program. Alaska had ten years from 1956 .in
which to select the lands under this entitlement. Table 4-3 lists .the
general locations of Mental Health Lands in the Beluga Coal District.

The third Federal law was the Alaska Statehood Act of 1958 which enabled
the newly-formed State K to select 103.5 million acres of Federal lands
throughout Alaska. The type of lands the new State was authorized to
select under the Statehood Act were General Grant Lands from the huge
public domain, Community Grant Lands from the National Forests and other
' pixbh‘c lands near existing communities and in addition confirmed pre-
viously granted lands to the territory as State lands, including School;
University and Mental Health Lands and various miscellaneous parcé]s.
Submerged lands and the beds of navigable waters were also granted at
Statehood pursuant to the Submerged Lands Act. In the Beluga District,
although much of the uplands were selected under the general grant land
authority, the heart of the district was acquired under the Mental Health
Enabling Act. The State was allowed 25 years to select General Grant
Lands, a period which expires in 1984, -

Tentatively Approved Lands

After the State Division of Lands identified and selected lands they
wanted (called State Selections), the Federal Bureau of Land Management
determined the correctness and appropriateness of the requested selec-
‘tions. "Tentative Approval" (T.A.) followed. Under Tentative Approval,
the jurisdiction of the lands for administrative purposes was transfer'red -‘
to the State. Tentative approval is M similar to Interim Conveyan'cé
(I.C.) for Native selected lands, in that Interim Conveyance actuaﬂhy‘
passes legal title to the Native Corporations, whereas Tentative Approval
. grants equitable title. Equitable title means that a right tb the land
exists, but is short of full title (equitable title is similar to “"color
of title"). ' ’ ' S
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MENTAL HEALTH LANDS
BELUGA COAL DISTRICT

TABLE 4-3

3 Lega1 Description ; ) Acreage
T.12N., R.1TW., S.M. Tract A - 9,885.71

' "Sec's. b, 5, 4, 3, 7, 8, 9, 10,
- 18, 17, 16, 15, 22, 21, 20, 19,

- 29, 28, 27, _
‘T.12N., R.12W., S.M. Tract A .19,192.31
Sec. 1-24, 27-34
T.12N., R.13W., S.M. Sec 1-36 20,040
T.13N., R.10W., S.M. 11,488.32
Sec's. 4-9, 16-21, 28-33 »
T.13N., R.1IH., S.M. Tract A 22,849.08
i USS 3964 #1 & 2 159.24
+..T.13N., R.124., S.M. Sec. 1-36 23,040
T.13N., R.I13W., S.M. Sec. 1-36 - 23,040
T.14N., R.12W., R.M. Sec. 1-36. 22,939.96
T.14N., R.13W., S.M. Tract A
Sec. 1-3 o
10-12 : ,
13-15 , - 11,520
22324 | -
25-27
34-36
- TOTAL  167,154.62 Acres |

Source: ‘State of Alaska Status Plats.

U.S. Patent No.

(No Pétént-

Tentatively Approved)

50-67-0234

50-67-0212
50-66-0314

50-66-0315
50-67-0289

'50-66-0322

50-66-0375
50-66-0316

50-66-0376

CRA

CRA

CRA

CRA
CRA
CRA

CRA

Mental Health No.

MH-58

MH-59
MH-57
MH-61
MH-61
MH-63

" MH-65

MH-67

MH-69



State Selected and State Tentatively Approved lands were available for
selections from lands surrounding the villages by Native Village Corpbfas
tions under ANCSA, (but not to Regional Corporations, except the regions
receive ‘the subsurface estate of all Village lands). Since most of the
State lands in .the Beluga District are State patented lands; only a small
amount of State land was available for selection by the Natives. Lands

north of the Moquawkie Indian Reserve in T.12N., R.11W. have been selected . .

by the Tyonek Native Corporatfon because they contain some Tentatively
Approved State land, some of which is Mental Health land. If the
selection is approved by the Bureau of Land Management, and the issue is
in court, the surface estate will be conveyed to the Tyonek Native Corpor-
ation and the subsurface estate will be conveyed to Cook Inlet Region,-

patented Lands

In order for the Tentatively Approved lands to become patented, the
Federal government was required to survey the lands. The patent is a
title document, similar to a deed, which conveys the first title of
government land to others. Within the patents granted to the State,
several rights were reserved (held) by the Federal government; among these
are rights-of-way for construction of fai]roads, telegraph and telephone
lines, ditches and canals. Patented lands, as conveyed, are subject to
any already vested and accrued water rights for mining, agriculture, or
manufacturing. '

" Patents granted to the State, private persons and Native allotees, after
the passage of the Alaska Native C]aims Settlement Act, will still contain
these standard reservations by the Federal government. Patents grantéd to
Native village and regional corporations throughout most of the State
will, however, not include these reservations. This change was affected.
through the determination that ANCSA was not a public land law, but a
settlement of aboriginal claims, and as such, reservations by the Federé]i
government were no longer apprdpriate. There does remain a question as to
what will be conveyed to the Native Corporations in the Cook Inlet Region
as a result. of the agreement to exchange State,: Federal and Native Lands.
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Mental Health Lands

;Under Congéessiona] legislation passed when Alaska was a territory and re-
'affinned in the Statehood Act, the State is entitled to select 1,000,000
acres of Iand to support‘Mental Health Programs. Prior to July 1, 1978
lands ,seiected for this purpose were administered by the State with .
disposal of these lands only being made after approval by the Mental
Health Board. - -

On July 1, 1978 1egislation<became effective which abolished the Mental
Health Land trust and which c¢reated in its:place a monetary trust that
. would support the mental health programs in the future. By -this legis-
lation, all former Mental Health lands pafented or approved for patent to
the state were redesignated as General Grant lands. This redesignation
allows these lands to be more easily admin1stered or disposed of by the
state in conveying out its land management function. This former MentaT
Health Land is now also available to municipalities for selection under
the temms of AS 29.18, the Municipal Entitlement Act. The redesignation
" of Mental Health lands to General Grant lands does not effect the va]idity
of any deed, contract, sale, lease, easement, right-of-way, pemmit, m1n~
eral lease disposal or other conveyance of the land.

.Water Way Bottoms

Under the authority of Section 6(m) of the Alaska Statehood Act, the
. Submerged Lands Act of 1953 "and other court ‘decisions, the State holds
‘t1t1e to land under.navigable and tidal waters w1th1n the State. Title f6 _
these ‘lands was vested upon adm15510n as a State to the United States on'
January 3, 1959 ‘ '

Navigable waterwqys

Identification of navigable streams in the areas of Native village land
- withdrawals has been made by the State of Alaska Division. of Lands. The
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: identification was limited to the confines of village land withdrawals and
in some cases may be incomplete. , s

~ The Chuitna River is the only water body considered for navigability by
- the Bureau of Land Management on lands selected by the Tyonek Native
~ Corporation. It has been determined that the Chuitna River is not a
fnavigab]ef river by reason of travel, trade and commerce, according to
; recommendations issued December 24, 1975 by the BLM which allowed a 30 day
notice period to submit comments. No comments were received on the
i:vdetenn1nat1on of non-navigability of the Chuitna River.

1lAccording‘to the State, navigable rivers are located within the Cook Inlet
" Land Exchange, Beluga Pool, part of the Tyonek Native Corporation Village
'withdfawa]‘area. Title to land beneath the navigable streams is to remain
with the: State The State's determination of the navigable waters in the
area- 1s 1isted in Tab]e 4-4, )

) What7makés~a stream or lake navigable is defined somewhat differently by
the State and Federal governments. The Federal government's focus is on
" trade and commercial activity. The State considers activities such as.
'_f1oa£ plane docking, dog sled routes on the ice during the winter, and
vessel passability, as appropriate criteria for detemmination of navig-
abi]fty. The Corps of Engineers & Bureau of Land Management determine
~ navigability of Alaskan waters for the Federal government.

In his 24 Issue policy document on the Native Land Claims Settlement dated
March, 1978; the Secretary of Interior's policy regarding the dispositjqnv
of lands under navigable waters includes the following:

J

0 Ownership to submerged lands beneath navigable streams will be
conveyed on a section by section basis. Sections with lands
under navigable streams not selected will remain in Federal, or.
if applicable, State ownership.

0 The process of determining navigabi]ityiof Alaskan streams and
. identification of inland waters is to continue. Criteria for
navigability is to be mutually estab]1shed between the State,
Native groups and the Bureau of Land Maragement. Conflicts-in -
opinion will be brought before the Federal Regional So11c1tor

for review and possible litigation. '
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TABLE 4-4

STATE DETERMINATION OF NAVIGABLE WATERS

River
Theodore River
‘Lewis River
Middle River
Chuitna River

Three Mi]e Creek

Congahbuna Lake
'Bé]uga River
Chakachatna'Rivér
Nikolai Creek

Coésta] Waters

*Sincéudeterminations of navigable waters Were made only within the

BELUGA COAL DISTRICT*

Loc

Location

T.13N.,

" T.I3N.,

- T.11-13N.,

T.10N.,
T.12N.,

T.12N.,
Sec. 8 &

T.1IN.,
T.13N:,
T.I3N.
T.1IN.,

R.9W., S.M.
R.9W., S.M.
R.13W., S.M.
R.TIW., S.M.

R.T0W., S.M.
9

R.12W., S.M.

R.9, 10 & 1.,

R.16W., S.M.
R.I2W., S.M.
R.8-12W.,

S.M.

confines of the Tyonek Village withdrawal lands, other areas of these
streams or lakes may a]so be determined navigable.

of Lands, Water Delineation Maps.
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Since there is no consensus on what detemines navigability, Federal
-courts will decide finally whether a particular stream or lake is indeed
‘navigable or non-navigable.

According  to the ‘Alaska Administrative Code (11 AAC 83.625), lands
undérngath navigable streams and lakes are called "shorelands." These are
lands belonging to the State which are covered by non-tidal waters upfto
the ordinary high water mark, deemed navigable wunder U.S. laws.
Shorelands don't include tidelands or submerged lands as the latter are
covered periodically by tidal action. Tidelands, submerged lands" and
shorelands are all types of lands beneath navigable waters. Tidelands and
submerged lands are beneath coastal waters; shorelands are beneath inTand
waters.

Tidelands

Tidelands are lands which are periodically covered by tidal waters between
the elevation of mean high and mean low tides. The State also has title
to the “submerged lands" which are those covered by tidal waters between

the mean low water line (zero elevation) seaward three geographical/or
nautical miles (3.45 statute miles).

The State cannot sell its tide, submerged and shore lands (AS 38.05.045).

In granting any permit or easement to tide or submerged lands, the upiaﬁd
- owner has the first preference to the use of the land. If the projected
~use of the permmit involves a hydroelectric project or uses equipment which
might divert, obstruct or pollute the flow of a river or stream, the
applicant must obtain prior'approval from the Dcpartment of Fish and Game.
The same approval is'required if any of the waters or materials from<

rivers, lakes, or streams are utilized. |

Leases are required for any project involving substantial deve]bpment of
semi-permanent -or permanent structures on S;atg owned tide and submerged
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Tands. Typical uses for which leases are required include construction of
piers, wharves, causeways, boat marinas, fill for expansion of commertial

 activities and log storage of a permanent nature.

"In’the event the use of the permit involves navigable water or in any way
.interferes with navigation, permmission must be obtained from the Corps of
‘Engineers. For example, when a right-of-way application or permit filed-

by the Departmént of Transportation for a portion of road from Chuitna to

Goose Bay, the Corps was necessarily consulted. Before the permit was

approved, the Corps expressed its preliminary consent by filing a letter
of non-objection (LTR) in the case of each potential crossing of a stream
or river.

STATE'LAND CLASSIFICATIONS

‘The State land classification system which is currently being revised 1s
similar to zoning, in that there are different classification categor1es

which reflect the capabilities and different potential uses of the land.
Unlike’ zoning, however, the classification system applies to State- -owned
land only. Also unlike zoning, the present'state classification system

contains no provisions to guarantee that once title to State-owned land is- -
‘passed, it will continue to be used for the ‘classified purpose. -The -

classification system is presently undergoing revision within the Division_

~of Lands. (State Division of Lands, CZM Report, December 31, 1977. . For

more information, contact Planning & Classification Section of the State
Division of Lands for detafls.) g

. In_the Be}uga" Coal District, the following land classifications exist:

Resource Management Lands
.Industrial Lands

Reserved Usé Lands
Material Lands

The Be]uga Land C]assifications are described and are tabulated in

| fol]owing sections to show ownership rights and the extent of development.

r
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The primary reference in the Alaska Statu;es to State Land Classification
is found 1in AS 38.05.300, which provides for the Director of the State
Division of Lands to make a preliminary classification for the surface use
of all lands. in the areas he considers necessary and proper for future
development. The classification together with the land-use plan is then
transmitted to the Commissioner of ‘Natural Resources for approval,
modification, or rejection. This does not prevent reclassification _qu
lands where the public interest warrants reclassification nor does it.
preclude multiple uses of lands when the different uses are compatible. A
.major restriction on the classification of State lands is contained in the
above referenced statute, which states, '

“No State land, water or land and water areas shall, except by act of
- the State Legislature, be closed to multiple purpose use if the area
involved contains more than 640 acres."

Resource Management Lands

Resource management lands contain an association of surface and/or -sub-
surface resources which are especially suited to multiple use management,

In the Beluga Coal District, Resource Management Lands are being used in
several ways: oil and gas leasing, coal prospecting and leasing, a t imber
~sale and mining permits, with some uses overlapping on the same lands.
Approximately half of the Beluga District is under resource management

classifications. ' I

Industrial Lands

Industrial lands are those which, because of location, physical features
or adjacent developments, may best be utilized for industrial purposes _
According to the State Administrative Code, these lands may be d1sposed of

by lease or sale (11 AAC 52. 070)
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7 There are clirrently several sites of varying sizes which are classified as
;industrial sites in the -Beluga District. These include the Kodiak Lumber
: docking'facility at North Forelands; the -Chugach Electric Power Plant near
_Tyonek, and several other sites are operated by Texaco and Atlantic
. Richfield. See Table 4-5 for list of industrial sites.

Lands leased fram the State for commercial or industrial purposes can only

' be used for the purposes designated and are subject to local building and

(_'zoning codes, whiéh in the Beluga District largely involves the Kenai

Peninsula’ Borough, although the Matanuska Borough has jurisdiction
generally -north of Beluga Lake and east of the Susitna Flats.

 Reserved Use Lands

iReserved use lands are those which have been transferred, assigned, or de-
s1gnated for present or for future public use by a governmental

- quasi-governmental agency, or for future development of new townsites, or
for future “expansion of existing townsites. Reserved use lands are
available for leasing and may be utilized under an Inter-Agency Land
- Management Transfer. Lands transferred to a qualified agency may be

utilized by sublease or any other manner providing such utilization is
consistent with the function of the agency and the provisions of the Land

Act.

See Table 4-6 for the 1list of applications or requests on file at the
Division of Lands for Reserve Use Classifications in the Beluga Coal
District. Y :

Material Lands

~ The State of Alaska is authorized by Alaska Statute 38.05.110 to -sell
sand, - rock, gravel, pumice, clay and other materials located on
state-owned tidelands and uplands. Material sales are administered by the
 Department of Natural Resources, Division of Land and Water Management-
" under the regulatony authority of 11 AAC 76.
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SITE
NUMBER

C170

c1313

C1336
C1336
1369

1483

C1487

C1906 -

TABLE 4-5

INDUSTRIAL SITES

BELUGA COAL DISTRICT

TOWNSHIP
LOCATION &
SIZE

T.1IN., R.12W., S.M.

Sec. 28, 255,87 ac.

T.1IN., R.12W., S.M.

Sec. 27, 248.64 ac.

T.1IN., R.I2W., S.M.

Sec. 28, 351.45 ac.

T.13N., R.10W., S.M.
Sec. 27, 80 ac.

T.1IN., R.12W., S.M.
Sec. 28, 126 ac.

T.1IN., R.12W., S.M.

Sec. 29, 397 ac., &
Sec. 30, 6 ac.

T.1IN., R.TTW., S.M.

Sec. 28 & 33, 36.82

T.1IN., R.1IW., S.M.

ATS 931, 44.86 ac.

ac.

JUNE 1978
* DATE
DESCRIPTION CLASSIFIED
Tidelands | | | 12-13-61
0&G Sﬁpport Facilities | 9-30-65
.0 & G_Shppo?t Facilities 12-27-65

Chugach Electric Power Plant  4-8-66

0 & G Support Facilities - 4-13-66
- (tidelands) o .

0 & G Support Faci]ities: f2~21-68

Ship Docking Facility 2.6-68

0 & G Support Facilities '

(tidelands) . ‘

Ship Docking Facility 5-28-74

Kodiak Lumber Company

Source: State of Alaska, Department of Natural Resources Status Plats. For

complete legal descriptions, including aliquot part descriptions,
contact Alaska Division of Lands.



TABLE 4-6
RESERVED USE LANDS

BELUGA COAL DISTRICT
JUNE 1978

ADL LOCATION
APPLICATION # & SIZE (Acreage)
C1 647 T.13N., R.10W., S.M.
Sec. (corners) 1-4,
15 acres
26336 T.12N., R.11W., S.M,
Sec. 26 & 28, 26 acres
26338 T.11N., R.14W., S.M.
: Sec. 6, 30 acres
26469 T.1IN., R.I3W., S.M.
’ ‘ Sec. 14, 7 acres
. 26919 T.11N., R.13W., S.M.
‘ Sec. 22, 640 acres
26922 T.14N., R.9W., S.M.
‘ Sec. 36 & 31, 640 acres
- 45327 T.12N., R.10W., S.M.
:‘7.. , Sec. 20 (U.S.S. 4679)
54956 . C T.14N., R.11W., S.M.
IR Sec. 32
57066 T.1IN., R.12H., S.M.
- SEC.3, 4’ 5’ 6’ 7’ 8’
9, & 10
‘T.12N., R.12W., S.M.
' Sec. 33 & 34 :
" 59720 - - . T.12N., R.10W., S.M.
Lo Sec. 7, 5.2 acres
Source

DESCRIPTION

-Beluga River access

barge landing site

Chuit River
access site

West Creekg
access site

Nikolai Creek
access site

Nikolai Creek
Rec. & Waterfowl
Area

Skoog Lake &
Ivan River

barge landing site
Dept. of Fish & Game
request

Future State Sub-
division :

Dept. of Fish & Game
request

State of Alaska, Department of Natural Resources.

DATE OF
CLASSIFICATION
12-4-73
" 2-17-65
 2-17-65

2-17-65

-3-25-~65
3-25-65
5-2-69

7-21-71

4-17-72

2<2i73

For comp]ete

e . Legal Descriptions, including Aliquot part descr1pt10ns contact

Alaska Division of Lands.



General authority for the sale of materials from the state lands réquires
the Director of the Division of Lands to recommend areas and tertis of
material sales to the Commissioner of Natural Resources. The Director's
authority has been delegated departmentally to the Director of Land .and
Water Management.

The statutory requirements for public notice and review (AS 38.05.305 and
A§ 38.05.345) are the same for competitive material sales (sales of more
than $5,000 worth of materials) as they are for tideland leases.
Likewise, the statute dealing with navigable or public waterways .. (AS
38.05.127) as discussed under tideland leases applies to material sales.

Before'a public hearing on the sale in conjunction with sections 305 and
. 345, or in any case no .less than 21 days before the sale, the Staﬁé
Director of Land & Water Management must make available to the public a
written decision in which are set out the facts and the app]icab]é law
upon which the detenninatfon that the sale will serve the best interests
of the State is based (AS 38.05.035(a)(14)). | |

Under AS 38.05.115(a), not more than $5,000 worth of materials may be sold
by nonadvertised, negotiated sale to the same purchaser within a one-year
period. Also affecting Material Sales are the classification regulations,
which are covered in a separate section of this chapter.

A1l materials to which Alaska may hold fee title or to which Alaska mayf
“become entitled may be sold (11 AAC 76.400). | |

Under 11 AAC 76.415, prior to the'offering of any materials for sale, fhé
lands upon which the materials are located must be classified or, if they
are already classified, the classification must be reviewed by the
Director of the Division of Lands. '
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Minimum qualifications for a material sale applicant are provided for in
11 AAC 76.420. Specifically, an applicant must: o
1. “be a citizen of the U.S. and at least 19 years of age; or

2. have filed a declaration of intent to become a citizen and be at
least 19 years of age; or

3. be a group, association or corporation authorized to conduct
bu$iness in Alaska; or

4. be acting as an agent qua11f1ed by filing, prior. to the t1me‘set

for the auction, a proper power of attorney or letter of
authorization.

The regulations generally provide fbr the procedures to be fbl]owed;in

"material sales rather than spelling out environmental, social or other

criteria which should be used to determine whether a particular sale is in

© the best interests of the State.

11 AAC 76.465 gives the Director discretionary authority to require a per4
sonal or corporate surety bond of the materials purchaser. Under 11 AAC

r.>76.515 the sales contract may be assigned, but only if approved by the
‘Director.

11 AAC 76.530 requires the purchaser of materials from the State to comply
with all regulations or ordinances in effect governing sanitation and

qfsanitation_practices. 11 AAC 76.535 requires the purchaser to take all
7reasonab1e precautions to prevent and suppress uncontrolled brush, grass
. or forest fires on the lands from which the materials are to be extracted.

Departmental policy regarding material sales can be found in the material

-sales contract form, which contains a number of restrictive operating re-

quirements, including:
"Road construction or operations in connection with this contract

~ shall be conducted so as to avoid damage to streams, lakes or other
‘water hre§s>and lands adjacent thereto. Vegetation and materials
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shall not be deposited into any stream or other water area.

Locations and/or improvements necessary for stream crossing for héuj

roads shall be approved in advance by the state. All roads to be

abandoned shall be treated with such measures as necessary to prevent

erosion. Any damages vresulting from failure to perform these’

requiremehts shall be repaired by the purchaser ‘to the satisfaction
- of the state. '

The purchaser shall take all necessary precautions for the prevention
of wildfires and shall be responsible for the suppression and bear
the suppression costs of any and all destructive or uncontrolled
fires occurring within or without the contract area resulting from
any and all operations involved in the removal of the material.

Before construction of any main haul, secondary or spur roads across
State lands, the purchaser shall obtain written approval of the
location and construction standards of such roads from the State.

The sales contract form also fequires that any improvements or transpor-
tation facilities, including crushers, mixing plants, buildings, bridges
and/or roads constructed by the purchéser in connection with the sale -and
within the sale area be in accordance with plans approved by the State.-

The contract shall be termminated or suspended if the purchaser does'ndt 
comply with all laws and regulations apb]icab]e to the contract, including
the State Department of Fish and Game regulations pertaining to the pro-
tect1on of wild]ife and wildlife habitat.

Although not a matter of formal written policy, matérial sales are

evaluated using basically the same criteria used for permits and leases:
‘compatibility with existing or proposed uses, suitability of the site,

4-20



conformance with local zoning, possible resource conflicts, the environ-
. mental and social . impact of the sale, and the probable future benefit or
ham. ' u ' '

Material sales proposals are subjected to interagency reviéw which is
similar to that given permits -- at the minimum the proposed sale is
reviewed by the Department of Fish and Game, the Department of Environ-

'mentdl Conservation and any affected municipality or Native corporation.

For any sale which might affect navigability, concurrence from the U.S..
Army Cbrps of Engineers is obtained. Exceptions are negotiated material
sales located in an established quarry which has already been subjected to
a review and decision process. "Interagency review in this case would-be
requested bnly if a significant factor relating to the original decision
‘had been altered. ‘

* For material sales on the tidelands, upland and adjécent owners are con-
tacted for comment. - See Table 4-7 for Material Sales in the Beluga Cho
District. | | ‘

On Cook Inlet Region, Inc. Land Exchange lands, sand and gravel are to be
conveyed as the surface estate which means that CIRI will have the rights
of the sand and gravel on all exchange lands except those where: the
surface estate is conveyed to the Kenai Peninsula Borough or Matanuska
Susitna Borough.

~On Tyonek Native Corporation Lands, gravel is also considered surface
estate, for the present at least. The results of a lawsuit in Federal
District Court concerning whether sand and gravel is of the surface or
subsurface estate resulted in a decision by Judge von der Heydt “in;
Anchofage which is being appealed. The results of that litigation would
finally determine whether Cook Inlet Regfon, Inc. or Tyonek Native
Corporation: would have jurisdiction over the management of these
matqrials. Judge von der Heydt found that on village lands such as the
Tyonek's former Moquawkie Indian Reserve and Village selected Staté
‘ Tentatiye1y~Appr09eq Lands north of the reserve, gravel is of the surface .
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TABLE 4-7
MATERIAL SALES
BELUGA COAL DISTRICT

JUNE 1978
ALASKA DIVISION LOCATION ‘ EXPIRATION
OF LANDS NUMBER &‘SIZE DESCRIPTION DATE
81259 .- T.13N., R.10W., S.M. Pit run bofrow 12-31-78
See. 12, 40 acres

81332 T.13N., R.9W., S.M. Gravel 8-21-79
A Sec. 6, 10 acres 4

Source: State of Alaska, Department'of Natural Resources Status Plats. . For
complete legal descriptions, including aliquot part descriptions,
contact Alaska Division of Lands.
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‘estate. On Regional deficiency lands, (none of which occur in the Beluga
';area), gravel ‘would be of the subsurface estate. ey

Water Rights

Availability of water and regulations concerning its use are two important
factors in coal production due to the large quantities of water required
for washing the coal in the recovery process.

Federal and State regulations cover specific areas of water ownership and-
use. Federal District Court Judge von der Heydt's decision on easements
addresses as well the ownership of lands beneath navigable waters as-well
as water rights in Alaska. The Submerged Lands Act confers to the State

.. "... Title to and ownership of the lands beneath the navigable waters

within the boundaries of the respective States, and the natural resources
‘within such lands and waters, 43 U.S.C. Sec. 1311(a)(1)." The Act further .
states “nothing in this chapter shall be construed as affecting ... the
Naws of the’ State which lies wholly or in part westward of the 98th
‘Meridian, relating to ownership and control of ground and surface waters;
and the appropriation, use, and distribution of such waters shall continue
to be in accordance with .the laws of such States, 43 U.S.C. 1311(e)."
Under Federal law, ownership and control of the land under navigable
~waters is confirmed in the State. See also AS 44.03.020. The ownership .of.
ground and surface waters is to be determined according to State law.
Under the Alaska Constitution and State Law, the ownership of such
 waterways -is pjaced‘ in the people of the State (Alaska Constitution,
Article VIII, Sec. 3 and A.S. 46.15.030). Accordingly the State ownsior
controls the land beneath .navigable waters and the water itself on
non-navigable rivers and streams. |

" The taking of water from surface and subsurface sources on State, Fedefal‘
and private lands is allowed for purposes defined as "beneficial use ..,
[for] the appropriator, other bersons or the public." Title 46 of the
Alaska Statutes, the Water Use Act, identifies policies governing water
appfopriqtiqn and grants the Department of Natural Resources the authority
,to'prescribe;prOCedqres and regulations concerning diverting, impoundihg;‘
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 ,withdrawing and/or distributing water. Appropriation may be made for'usé

“,'"reégohablefand consistent” with the public interest, inciuding, but not

" Vimited to, domestic, agricultural, irrigation, industrial, manufacturing,
o mining;.pqwer, pub]ic, sanitary, fish and wildlife, and recreation uses."
* (AS 46.15.010) -

-App]icatidhAfor water appropriation permits is made to the Department of
Natural Resources: Additional review is accomplished by the Department of

" Environmental Conservation and the Department of Fish and Game, Public

Notice and Review, and by affected permit holders and previous applicants.

Although . some use categories are presently exempt from the Water Use Act
(less than 1,000 gallons per day/domestic and certain remote Tocation
uses), some serious appropriation problems have developed. In the first
case; typified by the situation in some areas on the Kenai Peninsuia, long
;tjme’domestic users who did not obtain permits are discovering their water
resources- being drawn down by nearby industrial wusers who have
appropriation permits, and thus established rights to the water. Domestic
users are.finding that they have no rights whatsoever to water they have
depended on for years. In the second case, major remote industrial users,
not subject to review by State and local agencies, could - have
significantly adverse effects on an area in both economic .and
environmental - concerns. Proposed changes to the regulations include
provisions to delete these exembtions. '

‘The statutes list two additional criteria which must be met before permifi
jssuance. These cover prior user rights and diversion or Constructibn '
methods. Othef considerations for determining the public interest
‘requirement are also listed: (1) the benefit to the applicant; (2) the
"effect of the economic activity resulting from the proposed appropriatidn;
(3) the effect on fish and game resources -and on public recreation
opportunities; (4) the effect on public health; (5) potential loss of
water supplies identified for future use by the di'strict or regional

planning; (6) ham. to other persons resuiting: from the’ proposed
"appropriation; (7) the intent and ability of ‘the -applicant to-complete the
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appropriation; and, (8) the effect upon access .to navigable or pub11c
waters (AS 46.15.080).

Upon campletion of construction of the works and commencement of use, the
‘permit holder may obtain a Certificate of Appropriation. Current Water
. Rights Certificates for this area are listed in Table 4-8.

“State Game Refuges. .

This category, distinct and separate from Resource Management Lands, was
established by legislative definition to provide for specialized manage-
ment requirements and becausg of the large. size of the subject areas.

Two large game refuges, Susitna Flats and Trading Bay, bracket the Be]uga
Coal District. The largest, the 240,000 acre Susitna Flats State Game'
Refuge, established by the State Legislature in 1976, covers the extens1ve
mud flats and the lowlands of the Susitna River Delta. It also includes
the mouth of the Beluga River. Most of this refuge lies east of the
- Beluga Coal District in the Matanuska-Susitna Borough,lwith a few sections
" in the Kenai Peninsula Borough. Approximately 88,900 acres lie in the
Belgua District, in the following locations in the Seward Meridian:
T.13N., R.9W.; T.13N., R.10W.; T.14N., R.9W.; T.14N., R.10ON.; and -in.
T.15N., R.9W. | | |

The réfuge has breviouslx been administered on.a cooperative basis by'the
State Department of Natural Resources, the State Department of Fish and
Game and the Matanuska-Susitna Borough. Upon passage of the State‘Law_
creating the game refuge, AS 16.20.036, the Department of Fish and Game,
assumed respons1b111ty for management.

A railroad or highway connecting the Anchorage/Wasilla/Willow areas to the
" Beluga Coal District would pass through the Northern segment of this
refuge, a condition that is not strictly prohibited in the enabling
legislation, but which nonetheless would be highly sensitive, requiring
public hearings as. well as the formal approvals of State agencies. The
State Departmgnt of Fish and Game suggests the desirability df'impactl
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DIVISION OF LANDS
APPLICATION #

WR 44838

WR 45467

WR 45765

Source:

TABLE 4-8

WATER RIGHTS

"BELUGA COAL DISTRICT

JUNE 1978

LOCATION

T.12N., R.10W., S.M.

Sec. 4, U.S.S. 4541

T.12N., R.10W., S.M.

Sec. 9, U.S.S. 2345

T.1
U.S.S. 3072

2N., R.10W., S.M.
S

DESCRIPTION

Certificate #741

- Louis Kozisek

Anchorage, Alaska
1,000 gal. per day/
domestic

Certificate #742
Louis Kozisek
Anchorage, Alaska
5,000 gal. per day/
domestic

Certificate #739
Earl Roberts
Anchorage, Alaska
5,000 gal. per day/

domestic & commercial

at fish camp

PRIORITY DATE

1951
1956

1940

State of Alaska, Deparfment of Natural Resources Status Plats. For

complete descriptions, including aliquot part descriptions, - contact
Alaska Division of Lands.
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studies and a consideration of alternate routes, or possible transpor-
tation corridors. Such construction is therefore possible, subject to
compatibility with multiple land use legislation and submission of plans
and specifications as identified in Alaska Statute 16.20.50 and 16.20.060.
Within the Susitna Flats Game Refuge, there are lands which are currently
under oil and gas lease, and lands which are under mining permits and coal
prospecting permits. There is also a permit for a 150 foot wide
right-of-way for an electric transmission line, as well as rights-of-way
for several oil companies which provide access to their current oil and
gas leases.,

The Tentatively Approved lands selected by the Matanuska-Susitna Borough
that are located within the Susitna Flats Game Refuge may be relinquished
by the Borough. Access to the several private parcels of land within the
refuge are provided by transportation corridors determined by mutual
agreement with the Department of Natural Resources, Department of Fish and
Game, and the owner. The holders of Set Net Site Leases which are
numerous 1in the tidelands and offshore areas are also assured access.
However, the access rights of the numerous squatters who have duck shacks
on the Susitna Flats in the Refuge is unknown.

The Trading Bay State Game Refuge established in 1976 by Alaska Statute
16.20.038, has essentially the same provisions as the Susitna Refuge with
one difference. Existing rights-of-way in lands for roads and railroads
and pipelines are excluded from the lands of the Trading Bay State Game
Refuge. When permits or applications for such rights-of-ways expire, the
land on which they are located will become part of the refuge. Only a
small portion of this 168,000 acre refuge lies in the central Beluga Coal
District: in T.1IN., R.13W.; T.1IN., R.14W.; a few sections in T.12N.,
R.13W.; and a few sections in T.12N., R.14W.

Figure 4-1 shows the relative relationship of the Beluga Coal District to

the seven State game refuges on Upper Cook Inlet, including Turnagain Amm
and Knik Arm.
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Refuge lands have been open for selection by Native Corporations and
municipalities. Any lands received by the Natives in the Cook In]et‘Land
Exchange will be excluded from the Refuges. . A small portion of the

Susitna Refuge is part of the Beluga Pool of the Cook Inlet Exchange, as
‘follows: T.13N., R.10W., S.M. Sections 13, 23, 24, 25, 26, and 36.

‘Timber Sale

A large portion of the Beluga area is composed of a timber sale which:is
operated by Kodiak Lumber Mills. This sale, #60524, consists of 233,000
acres. Kodiak Lumber Mill's ten year contract, effective through Augdst,
1983, is for 6 million board feet of beetle-infested spruce trees.

}imbér sales are regulated and administered by the Department of Natdrai
Resources (11 AAC 76 and AS 38.05.110). Procedures for timber sales aEé

managed - by the Division of Land and Water Management (AS 38.05.120).

Evaluation criteria include the following: (1) compatibility with

existing or proposed uses; (2) suitability of the site; (3) conformance

with zoning; (4) possible resource conflicts; (5) environmental and social

impact; (6) future resultant benefits or damage. Special contract

provisiohs may cover road cohstruction, logging methods, si1vacu1turalg
practices, reforestation, fire control, slash disposal and protection of .
improvements, watersheds and recreational values (11 AAC 76.110).

Review of proposals is also conducted by the Department of Fish and Game,
the Department of Environmental Conservation and any affected municipa]jﬁy?f,

and/or Native village or corporation. Public notice and review"
regulations for timber sales of more than 500 million board feet are the
same as for tideland leases.

NATIVE LANDS

There are five classes of Native land rights .in the Beluga Coal District:.
(1) Native allotments; (2) IRA Tribal Council lands; (3) other Native
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Tands subjgét to reconveyance under Section 14(c) of ANCSA including the
IRA Council; (4) Tyonek Native Corporation lands,* and (5) Cook Inlet
Region, Inc. lands.

The largest Native landholder in the Beluga District will be Cook Inlet
Region, Inc. (CIRI). CIRI will eventually own 13.5 townships of Beluga

Coal District Lands, both the surface and the subsurface estate, plus. the ..

‘subsurface estate of lands which the Tyonek Native Corporation will
receive. '

There may be other Native holdings or land ownership in the area, such as
set net site leases or other private interests in land, but the five above

.classes are almost exclusively held by Natives under special legislation.

Native Allotments

Sometimes thought of as the Homestead Act for Alaska Natives, the Native
Allotment Act of May 17, 1906, as amended August 2, 1956, authorized the
Secretary of Interior to allot land to any Indian, Aleut, or Eskimo;of
full or mixed blood who resides in and is a Native of Alaska and who is
the head of a family or is 21 years of age. A land area not to exceed 160
~acres of vacant, unappropriated and unreserved non-mineral land in Alaska,
or subject to the provisions of the Act of March 8, 1922, certain vacént,
unappropriated and unreserved public land in Alaska that may be valuable_
for coal, o0il or gas deposits or under certain conditions of National
Forest Lands in Alaska was made available if various conditions were met.

* Includes surface estate of the former Moquawkie Indian Reserve, some
Tentatively Approved State Land, including Mental Health Lands and General "
Grant, all selected to meet the entitlement under ANCSA, and one township
“of State land near the Village, which is available should the Village
Corporation desire to exchange their Kenai National Moose Range Selection
across Cook Inlet for State lands near their-village.
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The application must have been on file with the Department of Interior
(either the Bureau of Indian Affairs or the Bureau of Land Management)
before December 18, 1971, the date Alaska Native Claims Settlement Act’ was
enacted. Proof of use and occupancy must have been filed with the
application, or must have been filed within six years of filing the

application, and the use and occupancy must have been 'substantia’i .and
continuous for a period of five years, except seasonal use customary to
the normal way of livelihood was acceptable. Casual or intermittent use
was not acceptable. Use must have been for the exclusive use of the
Native applicant and- his or her immediate family -- it could not be
partial use in connection with a group, communal or village use, and must
have been sufficiently obvious that others were aware that the land- was
being used by the applicant. No allotment could be given to m1nera1
lands, except if the land was valuable only for coal, oil and/or gas, an
allotment could be made, but the mineral rights to the coal, oﬂ and/or
gas were reserved to the Un1ted States. ‘

The title to a Native Allotment would be undef' a restricted tit]e,»‘thét :
1:s, the land cannot be mortgaged, leased, sold, or deeded away without -the:

approval of the Secretary of Interior or someone designated by him. - The -

allotee or his heirs may deed the allotted land to another with. the ~
approval of the Secretary of Interior and the purchaser will then receive

an unrestricted or fee title unless the purchaser is a Native whom ’che"
Secretary of interior detenmnes should continue to have a restmcted'_,'
title. ‘

So long as title to a Native allotment is held in a restricted status, j;he »
land is not taxable by the State of Alaska or local authorities, such as
the Kenai Peninsula and Matanuska-Susitna Borough. The lands would become
'subject to taxation upon removal of restrictions. Income from developing .
or leasing allotted land is probably not taxable, although there is bo
clear ruling on this point, so Tong'as the title remains in a restricted
status. But, it becomes taxable if restrictions are removed.
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There are eight Native Allotments in the Beluga Coal District. Three have
been patented, one has an amended certificate, and four are still in the
'app11cation stage and have. not been finally adjudicated by the Burequ'of
Land Management; see Table 4-9. Should all of the Native a]]otmenté in
the area be approved, a totai of 1120.68 acres would be owned by Nat1ve
allottees.

Native Corporations

0f the three Native corporations which will own land in the immediate
vicinity of Tyonek and the Beluga Coal District, all three corporat1ons
have their principal rorporate offices located in Anchorage, and all three
employ business managers. The three Native Corporations are: ol

o The Native Village of Tyonek Inc., the Federally chartered IRA
Tribal Council which is elected by the village and governs the -
village.

0 The Tyonek Native Corporation, the for-profit v111age corpor- -
ation which manages the money and land resulting from the Alaska -
Native Claims Settlement Act (ANCSA), for shareholders enrolled
to the village at Tyonek. -

0 Cook Inlet Region, Inc., one of the 12 for-profit landed
regional corporations which manage the money and land resulting
from ANCSA for their at-large and village shareholders,
including individual Natives enrolled to the village of
Tyonek. » - :

'Undér the Federal -Charter, the Tyonek Tribal Council’ has the power: to
organize a police force, a fire department and provide just ‘about any
other municipal services common to a community incorporated under the laws
of the State of Alaska (See Appendix A). The Council does not, however,
exercise all of its powers. The Village Council determines what roads
will be built, where new housing will be developed and makes other
-decisions generally affecting the hea]th safety and welfare of village
res1dents '

The Village Council also ﬁahages the assets With thé assistance of the
General manager, including the substantial real property, that resulted .
from the Department of Interior's lease of 0il and gas lands on the
Moquawkie Indian Reserve. The V111age Council realized about $14 million .
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APPLICATION #

AA 6459

AA 7268

AA 7324

AA 7788

- A 053444

A 055082
A 055680

A 057450

Source:

TABLE 4-9

NATIVE ALLOTMENTS -

IN SHORELINE TOWNSHIPS

BELUGA COAL DISTRICT

LOCATION & SIZE

T.12N.,
M & B, 160 ac.

T.12N., R.11W., S.M,

160 ac.

T.12N., R.11H., S.M.

160 ac.

T.12N., R.11W., S.M.

160 ac.

T.13N., R.11W., S.M.

M & B, 160 ac.

4547 119 39

.12N., R10W., S.M.
& B, 41.29 ac

R.11W., S.M.

<12N., R.11W., S.M.

.S.
.12N., R.11W., S.M.
.S. 4546, 160 ac.

ac.

Total acreage 1120.68

BLM Status Plats, June 1978.

CERTIFICATE # & DATE

Apin 8-25-71
Apln 3-20-72°
Apln 3-23-72
Apin 4-20-72
Amdt Cert 11-17-64
50-75-0138/3-14-75
50-66-0608/6-20-66

50-75-0184/6-5-75

DATE OCCUPIED_

1949
7/1946
5/1953
6/1957

11-16-34
11-16-40'
19-15-41

2-15-57

For complete descriptions, including
aliquot part descr1pt1ons, contact Alaska Division of Lands.
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from the lease sale and as a result has made various investments to
benefit their membership. For example, the Tyonek Native Vi]lage,‘ihcl
owns two-thirds interest in. Central Alaska Utilities and three offiée;
buildings in Anchorage, including the Kaloa Bldg. at 16th & C Street; thé ,
Williams Bldg. on East 4th Avenue, near Juneau Street; and Builders |
Millwork and Supply Company Bldg. on Tudor Road. Homes -for the Tribal
membership were constructed both at Tyonek and purchased for tribal
members outside the Reserve. The village store and airfield were bu11t
and are maintained from the lease sale proceeds. Other improvements. to
tribal lands were made so villagers could enjoy a better way of life. TAI
of these 1mprovemehts were a result of the U.S. Department of the
Interior's lease of oil and gas on the Moquawkie Indian Reserve. |

'The Village Council has been considering incorporation as a city -under the
laws of the State of Alaska. One reason stems from an interest in're-
taining control of village lands and lands destined for. village expan51on
under a provision of the Settlement Act. Under ANCSA, it is necessary for

" the other village corporation, the Tyonek Native Corporation, to convey f
"the remaining improved land on which the Native Village is located and as

‘much additional land as fs necessary for community expansion, -an
appropriate rights-of-way for public use, and land for other foreseeable
community needs" to the appropriate municipal corporation where one exists
or otherwise to the State 1in trust for any municfpa] corporation
established in . the Native Village in the future. In either case,
according to ANCSA, in Sec. 14(c)(3), the amount of land to be transferred
to the municipal corporation or in trust shall be no less than 1,280
acres, an area equivalent to two (2) square miles. The Alaska State
Legislature, in Alaska Statutes 44.47.15(g), defined the term "municipal
corporation" with respect to lands conveyed .in trust -under ANCSA as
including only first-and second class cities incorporated under the laws
of the State. This law apparently precludes the Kenai Peninsula Borough of
the IRA Tribal Council from being a recipient of trust lands for the
village of Tyonek. '
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Tyonek Native Corporation will be receiving title to the lands for the
future city. If Tyonek were an incorporated city under State law, it
would reconvey title to the City (their own tribal members) rather than to
the State to be held in trust for them.

The Tyonek Airfield, one of several private airfields in the Beluga Coal
District (see Figure 4-2), was constructed with 1965 oil and gas lease
money. The field is maintained by the Village Council and has been found
to be a costly public improvement. At one time, the Village Council
attempted to transfer the airfield to the State Division of Aviation (now
the State Department of Transportation and Public Facilities) in an effort
to ease their financial burden. At that time, the offer to give the
airfield to the State was not accepted. The Village Council has retained
the right to refuse landing privileges to unwelcome aircraft. The Tribal
Council established landing fees but it was difficult to administer the
fee program. The village residents prefer to have control over who visits
their community and because of their outright ownership of the airfield
they have had some control. However, the villagers do not like the costs
associated with ownership.

The surface estate of the existing Tyonek airport, airway beacons, and
other navigational aids, together with such additional acreage and/or
easements as are necessary to provide related services and to insure safe
approaches to the airport runways must be reconveyed to the Federal, State
or Municipal government according to the requirements in Section 14(c)(4)
of ANCSA.

Tyonek Native Corporation

The Tyonek Native Corporation was organized as a result of the passage of
the Alaska Native Claims Settlement Act by Congress and represents the 303
Native people enrolled to the village of Tyonek. The Tyonek Village
entitlement according to Section 14(a) of ANCSA is 115,200 acres -
substantially larger than the 69,120 acres most villages receive. The
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size of Tyonek's entitlement is based on the fairly large Native popu-
lation which the village had on the 1970 census enumeration vdate:-
Vi]]ages with a population between 200 and 399 were entitled to 115,200

acres.

The lands patented to Tyonek Native Corporation will be limited to just

the surface estate of the lands - in accordance with Section 14(a) and (b)

of ANCSA. Patent to the subsurface.estate will be made to Cook Inlet

ﬁegion, Inc. according to Section 14(f) of ANCSA. Cook In1et Region, Inc.

is the regional corporation in which Tyonek Village lands are .located.

The Region will not receive the subsurface estate of the Kenai National

Moose Range lands which the Tyonek Native Corporation selected. Section

14(f) provides that in lieu rights will be made for such unavailable

National Wildlife Refuge System subsurface. ‘

A stipulation of the regional corporation patent to the subsurface estate
is that the right to explore, develop or remove minerals from the
subsurface estate in the lands within the boundary of Tyonek Village, afé
subject to the consent of the Village. Essentially this provision gives
Tyonek a "veto power" over unwanted development by Cook Inlet Region.
Village approval was given by Tyonek Native Corporation (TNC) recently
under this provision, as follows:

On July 13, 1977, Cook Inlet Region, Inc. entered into a
lease agreement with- Simasko Production Company for
exploring and developing potential oil and natural gas in
an-area on the former Moquawkie Indian Reservation. Prior -

. to ‘entering the 1land this past winter, Simasko also
executed an agreement with the Tyonek Native Corporation

-which allows .Simasko access to CIRI subsurface interests.
Simasko will begin drilling for the first of two wells
required by this contract in early 1978. If the indi-
cations for further exploration and development are
favorable, four wells will eventually be drilled.

Because there are not sufficient lands available for selection to meet the
village entitlement from among 1lands surrounding the village, the
Secretary of Interior set aside "deficiency lands" from nearby unreserved,
vacant and unappropriated public lands. Thus, much of the Tyonek
‘Vi]]age's land selected under ANCSA is not adjacent to the village site.
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Adjacent selectable lands consisted of the Moquawkie Indian Reservation
(the Tyonek Village Indian Reservé) and State tentatively approved lands. "
Several miles across Cook Inlet from the village, lands within the Kenai

National Moose Range were also selected. Although these lands are located
across the Inlet, they are within the village land withdrawals, and are
not deficiency land selections.

Deficiency selections were made south of the village along the West Coast
of Cook Inlet and from lands in the Upper Susitna River area, where the
Susitna Hydroelectric Project is planned. ‘

According the ANCSA Section 22(9), if a patent is issued to the Tyonek
Native Corporation for land in the Kenai National Moose Range, the patent
shall reserve to the United States the right of first refusal if the land
is ever sold. Notwithstanding any other‘provision of ANCSA, every patent
issued by the Secretary of the Interior pursuant to ANCSA, which covers
- lands lying within the boundaries of the Kenai National Moose Range, shall
contain a provision that such lands remain subject to the laws and
regulations governing use and development of the wildlife refuge.

Native Village of Tyonek, Inc.

}yonek, which is located within the Kenai Peninsula Borough on the former
‘Moquawkie Indian Reserve is not'incorporated as a city under the laws of
the State of Alaska. However, it is a Federally chartered Native village,
governed by an IRA (Indian Reorganization Act) Tribal Council. The Tribal
Council -- also called the Village Council -- is the political anmAdf
Tyohek and which, prior to December 18, 1971 (the date ANCSA was enacted)"
controlled the lands within the former Moguawkie Indian Reserve under a -
trust relationship with the U.S. Department of Interior, Bureau of Indian
Affairs. On December 18, 1971, this Reserve was abolished by Section 19
of ANCSA, and the lands came under the jurisdiction of the U.S. Department
of Interior, Bureau of Land Management. The Tycnek Native Corporation

- - succeeded to the rights of the surface estate of the Reserve under terms
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of ANCSA that had been enjoyed by the Village Council. The Village
Council will own lands under reconveyance provisions of Section 14(c)”Qf
ANCSA. The council also is responsible for management of substantial
business interests for the tribal membership. o

The official title of the IRA Tribal Council for Tyonek is "Village
Council of the Native Village of Tyonek, Inc." The Council has nine |
members composed of three officers and six council members. Members are
elected annually with staggered terms of office. '

Because the village of Tyonek was located on the Moquawkie Indian Reserva-
tion, Section 19(b) of ANCSA came into play. This section of the Settle-
ment Act provides for an election of its members to decide whether to
retain the Indian Reserve and receive the surface and subsurface estate to
the reserve or to opt for benefits of ANCSA. Tyonek Native Corporétion
voted for the provisions of ANCSA. Had they taken the former reserve, the.
village would have received fee simple title (both surface and subsurface
estates) to 26,918.56 acres of land compared to the 115,200 acres’ of
surface lands they are to receive under their ANCSA entitlement. '

Native Lands Subject to Reconveyance

Following are the conditions in ANCSA under which lands conveyed to Tyonek
Native Corporation are to be reconveyed to others:

1. The Tyonek Native Corporation, upon receipt of patent to land which
is occupied as a primary place of residence, a primary place’ of
business, or as a subsistence camp site, must reconvey to any Native.'
or non-Native occupant, without cost; title to the land they occupy;

2. Next, the Tyonek Native Corporation must convey to the occupant
either without cost or upon payment of an amount not in excess of
fair market value (determined as of the date of initial occupancy and
without regard to any improvements thereon) title to the surface
estate bf any tract occupied by a non-profit organization;

N
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3. Then the Tyonek Native Corporation shall convey to any municipal
corporation in the Native Village or to the State in trust for any
municipal corporation established in the Native Village in “the
future, title to the remaining surface estate of the improved land as
is necessary for community expansioh, an appropriate rights-of-way
for public use, and their foreseeable community needs, provided that
the amount of land to be transferred to the municipé] ¢orporatioh-qr
in trust shall be no less than 1,280 acres; h

4. The Tyonek Native Corporation shall convey to the Federal Govermment,
State or to the appropriate municipal corporation title to the
surface rstate for existing airport sites, airway beacons, and other
navigational aids, together with such additonal acreage and/or
easements as are necessary to provide related services and to insure
safe approaches to airport runways; and

5. For a period of ten years after the date of enactment of ANCSA
(December 18, 1971), the. Cook Inlet Région, Inc. shall be afforded
the opportunity to review and render édvice to Tyonek Native
Corporation on all land sa]es,'1eases or other transactions priof to
any final commitment. This last provision has been construed by some
to mean that the regional corporation is not required to review or
advise; only that the Village Corporation must afford the Regional.
Corporation that opportunity.

As of June 15, 1978, in Interim Conveyance 87, Tyonek Native Corporatfpﬁ
received title to 26,917.56 acres, all of U.S. Survey 1965 (the former
Moquawkie Indian Reserve) except for lands needed for U.S. Coast Guard
.navigation aid AA-1§290.

Tyonek Native Corporation has remained adamant in its refusal to accebt

easements across their lands, particularly on the former Moquawkie Indian
. Reservation,
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Cook Inlet Region, Inc. Lands

In most areas of the State, the mechanisms in the Alaska Native Claims
Settlement Act for the selection of land entitlement by Native regioha]
and village corporations worked reasonably well. Within the Cook Inlet
Region, Inc. (CIRI) area, however, this was not the case and severe

difficulties arose. The State of Alaska centered most of its early 1and~<~vv

selections under the Statehood Act in the area within the geographic

boundaries of the Cook Inlet Region which includes Anchorage, the State's
largest city with over one half the entire population of the State. The

land selected by and patented to the State were the Tow lying plains and

coastal areas where the Cook Inlet Native villages were located. Thus

before the passage of ANCSA, most of the traditional lands surrounding the

villages of the Region were granted to the State. There was 1itt1e

appropriate land for selection by CIRI and the village corporations withiﬁ

the region. -

The leadership of CIRI refused to accept the mountains and glaciers the

Secretary of Interior set aside for the region to select. After two years

of negotiating with the Secretary of Interior, CIRI brought suit. in
Federal Court seekfng to invalidate p;ior selections by the State of.
Alaska in an effort to make adequate land available to the corporation for
selection. The Federal District Court ruled against the corporation so an:
appeal was lodged by the Region before the U.S. Court of Appeals.

In order to settle the lawsuit and the underlying problems of insufficient
Federal land available for the Native selection in the Cook Inlet Region;;
a three party agreement was negotiated. In essence, the U.S. agreedmto
make other lands available to the State of A]aska'in return for conveyance
to the U.S. by the State of certain lands it had ownership of . in
designated areas of the Cook Inlet Region. Cook Inlet Region, Inc. would
then choose a portion of its entitlement. The balance of CIRI's
entitlement would come from other Federal lands throughout the State. The
intention of the agreemeﬁt was not only to end the lawsuit, but also to
serve the additional purpose of allowing more .rational land ownership
patterns for all three parties. ’
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On January 2, 1976, the United States Congress, in Public Law 92'204'
directed the Secretany of Interior to ratify the agreement and the A1aska
State Legislature ratified the agreement in March, 1976. Before.:the
ratification by the State Legislature, however, a lawsuit was .filéd
challenging the constitutionality of the State's. participation in the
conveyance to CIRI, based largely on the value of the Beluga coal lands,

This delayed the implementation of the exchange agreement. After losing ’
in the Superior Court, the Alaska Supreme Court decided in favor of the
land exchange in February 1977. However, this did not end the challenge
as the plaintiffs appealed to the U.S. Supreme Court to hear their case;
~ Finally, in July 1977, the U.S. Supreme Court issued an order refusing‘fb
hear the case, effectively removing the cloud of uncertainty from the
agreement. |

Prior to implementing the exchange agreement, Cook Inlet Region, Inc. went
back to Congress seeking to remedy the 18 month delay resulting from the
lawsuit challenging the land exchange. This remedial legislation was
passed by the U.S. Congress in November 1977 and the Cdrporation is
finally on the threshhold of implementing the land exchange and se]ect1ng
the entitlement originally guaranteed by ANCSA.

Under the land exchange, CIRI is to obtain.patent to the surface and
subsurface estate of approximately 1.23 million acres of land.  In
addition, it receives a subsurface to another 1.15 million acres of 1§nd,
the surface of which is either patented to the village corporations or is
within the Kenai National Moose Range. '

!

Village Corporations Associated with CIRI

Within theAgeographic boundaries of the Cook Inlet Region, Inc., which.
extend from Seldovia in the south, almost to Mt. McKinley in the north,
there are eight village corporations: Alexander Creek, Chickaloon,
Eklutna, Knik (ca]]ed Knikatau by the Villagers), Ninilchik, Sa]amatoff,-
Seldovia, and Tyonek. Six of these village corporations have been
officially certified under provisions of . ANCSA. while. the eligibility of
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Alexander Creek and Salamatoff is being challenged in a U.S. Court .of
Appeals. Under the terms of ANCSA, the village corporations will recejve’
patent to approximately 930,000 acres of surface lands, with the title to
the subsurface estate remaining with Cook Inlet Region, Inc. The acreage
received by the Village Corporations is based -on the. number of
stockholders who traced their heritage back to a village and enrolled to a
village corporation. Approximately 6,000 Eskimos, Indians, and Aleuts,
have enrolled to Cook Inlet Region, making it the fifth largest Native
regional corporation. CIRI is the only regional corporation wﬁose
stockholders are for the most part residents of developed urban areas.-
Nearly half of their- shareholders (about 2,800 individuals) 1live in
Anchorage, about two-thirds (4,000 individuals) live within the Region,
and about one-quarter of the total (1,460 indiviuals) live outside the
State of Alaska. -

Land Exchange Overview

Under the terms of the Cook Iniet Exchange, Cook Inlet Region, Inc. will
receive an entitlement of approximately 63 townships (a toWnship equals -
23,040 acres) of land in numerous locations throughout the State. Within
its regional boundaries, situated on both sides of Cook Inlet in South*js
central Alaska, Cook Inlet Region will receive lands from both the State
of Alaska and the Federal Government.

within their regional boundaries, Cook Inlet Region, Inc. will se]ect;
476,440 acres of land from six separate pools established by the State of
Alaska. Cook Inlet Region's  respective acreage entitlement from these
pools is as follows: ‘

1. Kenai Pool : : 115,200 acres
2. .Be]uga Pool 311,040 acres
3. Knik-Willow Pool 4,480 acres
4. Pt. McKenzie.Pool ﬁ 3,200 acres
5. Kashwitna Pool 38,040 acrés
6. Chickaloon Pool 4,480 acres
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By far the largest, the Beluga Pool (see Figure 4-3) was made available to
the Region by the State of Alaska because of its very large coal
resources. The west tier of townships and the north tier of townshipé‘is
not included in this study of the Beluga Coal District. '

Because of population pressures and inadequate lands for selection within
the boundaries of Cook Inlet Region, Inc., the land exchange had to
provide a mechanism for land selections outside the Région's boundaries.
This mechanism also had to serve the goal of ensuring Cook Inlet Region,
Inc.'s full entitlement as contemplated by ANCSA. Rights to land outside
their regional boundaries include the Region's right to select
approximately 545,000 acres of land, which will more than likely come from
within a pool established within the boundaries of five other Native
Regions: Ahtna, Bristol Bay, Calista, Chugach, and Doyon. Cook Inlet
Region also has the right to select lands within the boundaries of the
other six regional corporationg with their consent.

Beluga Pool Selections

Cook Inlet Region, Inc. has selected all of the lands in the Beluga Pool
and expects conveyance of all except T.14N., R.15W. The northern half of
that township covering the central part of Capps Glacier was not State
land and should not have been set aside initially in the State's Beluga
Pool. '

Because the Beluga Gas Field subsurface and the Niknlai Gas Field sub-
surface were both excluded in the exchange agreement, Cook Inlet Regfbh;-
expects to receive only the surface estate to the affected land located in
T.12 & 13N., R.10W. (Be]uga‘Gas Field) and T.11N., R.12W. (Nikolai Gas
Field). Land selected by the Kenai Peninsula Borough in T.12N., R.10W.
and land selected by the Matanuska-Susitna_Borough:in T.14N., R.10 & 11W.;
T.15N., R.10W., and T16N., R.13W. are available to CIRI for the subsurface
only. The surface estate will go to the two boroughs. Inasmuéh as there
. is more subsurface estate available to .CIRI from the Boroughs' lands than
there is surface available, due to the gas fields' exclusion, there is an
imbalance in CIRI's selections. In an effort to select their _fu11_
entitlement of 311,040 acres, CIRI has selected somewhat more surface than
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FIGURE 4-3
COOK INLET REGION, INC.
BELUGA POOL SELECTIONS
12/16/1977
Priority 1 Priority 3 & 4
Subsurface NN In-Lieu Subsurface m
Surface v // /) and Surface
Priority 2 I I Priority 4
Estimated within In-Lieu Surface
Entitlement w

Excluded from Selections [___:l

Note: See Appendix G for September 7, 1978 legal notice of Division of
Lands proposed conveyance of Beluga Pool Lands. Most Priority 1
lands had been conveyed as of June 10, 1980.

Source: Ma{g;g Sagerser, Land Manager, Cook Inlet Region, Inc., June
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subsurface in T.16N., R.14W. The above lands are considered the first
priority for selection: the subsurface and surface estates that are
severed, as well as most all the other townships, except T.14N., R.15W.
and T.16N., R.14W. (See Figure 4-3.) These selections exclude Beluga Lake
and Lower Beluga Lake, and the Section of the Beluga River running between
the lakes. They also exclude U.S. Survey 3970, which protects Power Site
Classification 395 (April 22, 1948) for potential hydroelectric
development at Chakachamna Lake and Chakachatna River.

Priority two lands are located in T.16N., R.14W. and the south half of
T.14N., R.15W., the Tlatter township possibly being over CIRI's entitle-
ment. The easternmost portion of T.16N., R.14W. is identified as priority
three and priority four and is probably within CIRI'sentitlement. Cook
Inlet Region shows the western half of T.16N., R.14W. as "In-Lieu surface
and subsurface estate" which would replace severed estates that were not
available in their priority one identifications. Priority four In-Lieu of
surface extends into the most southwesterly corner of the same township.

Cook Inlet Region, Inc. filed their selection application for the Beluga
Pool February 16, 1978 with the State Division of Lands. Following this,
the process will go through five steps: (1) Alaska Department of Natural
Resources, Division of Lands, Planning and Classification Section will
review the selections for third party rights, other interests and so
fourth, (2) State Agencies review, (3) Public Notice persuant to
AS 38.05.305 and 38.05.345 requirements, (4) the State conveys a Deed of
Title to the United States Department of Interior, (5) Cook Inlet Region,
Inc. receives conveyance from the United States under the terms of ANCSA.
The Secretary of Interior has 60 days upon acceptance of the State Deed of
Title to 1issue conveyance, without adjudication, to Cook Inlet Region.

Conveyance of the Beluga Pool Land to CIRI 1is subject to any lawful
reservations of rights or conditions contained in the State conveyance as
provided by the Terms and Conditions document (see Appendix 4-A). Patent
to Cook Inlet Region, Inc. could follow as soon as the land survey is
approved. Within two years after initial conveyance, the Secretary of
Interior is authorized to identify and reserve any easement he could have
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lawfully reserved before conveyance. A revised conveyance is to be
issued, reflecting such reservations, subject to the agreement of January
18, 1977 between the Secretany~of Interior, Cook Inlet Region, Inc. and
some of the associated villages in the Region. The Secretary of Interior
may start to identify and reserve easements before the State Deed of Title
has been received but to do so is not to affect the prompt issuance of
conveyance to CIRI by the Secretary of Interior (Public Law 95-178, .
November 15, 1977).

0f course, all valid existing rights to coal prospecting pemmits (Table
4-10), coal leases (Table 4-11), oil and gas leases, mineral leases, etc.
are protectéd under temms of the exchange. The State issued a Mirieré]
Closing Order to stop any more prospecting permits from being issued
within the Beluga Pool Area, and there has been a moratorium on thé
transfer of prospecting permits to lease. |

However, in May 1978, the State Department of Natural Resources met with
industry representatives in an effort to define what is meant by "mining
plan" and "commercial quantities" as used in the coal prospecting pemmits
so that the State could formalize those definitions. It is not. known
- whether the Department of Natural Resources will take a hard or soft liné
relative to the conversion of coal prospecting permits to coal leases:ih.
the Beluga land exchange area. Most of the prospecting permits will
expire this summer (1978).

The attitude of Cook Inlet Region, Inc. about rights-of-way across'ifsj
lands, is quite different than that of Tyonek Native Corporation's. While
the Tyonek Native Corporation 1is opposed to all rights-of-way and
easements, the Region is not particularly concerned about them. They
recognize that in order to remove the natural resources, such as the}coal,'
easements must be made available. '
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Date
Issued

10/1/72

9/18/72

ML

55604
Terminated

58472
Terminated

58473
Terminated

TABLE 4-10

COAL PROSPECTING PERMITS

BELUGA COAL DISTRICT
EFFECTIVE DATE NOVEMBER 1, 1979

24:

A1l

Description Name
T 12N, R11W SM . Starkey Kilson
Sec. 6: All :
T 12N, R12W All
Sec. 1: All
11: Al
12: Al
13: Al
14: Al
T 12N, R11W SM ‘Locke Jacobs
Sec. 1: All :
2: Al
3: All
4: AN
9: All
10: AN
11: ANl
12: ATl
T 12N, R11W SM Locke Jacobs
Sec. 13: All :
14: A1l excl. USS 4546
15: A1l
16: Al
21: AN
22: All
23: All

excl. USS 4546

‘Total Acres

3,840+

5,120+

4,960
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Date

Issued

10/1/72

10/6/72

7/1/75

AL

‘58475
Terminated

58690

- Terminated

67814
*

Description

T 12N, R11W SM

Sec. 5: Al
: .7 AN
8: AN
17: AN
18: All
19: Al
20 AN
24: All
T 12N, R11W SM
Sec. 25: All
26: AN
27 Al
28: Al
29: All
T 16N, R7W SM
Se¢. 6: All
T 16N, R8W SM
Sec. T: AT
T 17N, R7W SM
Sec. 31: AN
T 17N, R8W SM
Sec. 24: ANl
25: All
26: Al

36: A1l

excl.
excl.

excl.
excl.
excl.
excl.
excl.

USS 1865
USS 4547

USS 1865
USS 1865
USS 1865
USS 1865
USS 1865

Name

Locke Jacobs -

Locke Jacobs to

-American Metal
Climax; Inc.

Mobil Qi1 Corp.

Total Acres

-3,762.35+ -

1,012.56+

4,437+
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Date

Issued .. AL o - ‘Description '5__ ' ' - Name - Total Acres

s 67815 . . T-1IN, R8H-SM - - - Mobil 0i1 Corp. 2,538+

. Sec. 4&: All
- .5: 0 A1
6: Al

T 18N, R8W SM
ec. 31:

7/1/75 . 67816 T 17N, REW SM- : Mobil 0il1 Corp. 4,480+
* Sec. 9: All
10: All
14: Al
15: All
16: Al
22: Al
23: Al

TOTAL 30,150 A+ -

TERMINATED: The Permits were preceded or superseded by Cook Inlet Native Corporation claims.
Pending .1znd status resolution; these permits are considered suspended permit

applications.

- * RNot within area mapped in figure.

Source: Alaska Divisien of Minerals and Energy Manegement, Alaska Department of Natural Resources.
Contact: Robert Sanders, January 24, 1980.
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Date
Issued

1/13/65%*

11/

4/18/72

L

5/10/72

Area

Beluga

Beluga

Beluga

Beluga

Royalty

.05

.10

.10

.10 -

AL
25060

33795

36282

36911

TABLE 4-11

COAL LEASES
BELUGA COAL DISTRICT -
(EFFECTIVE DATE NOVEMBER 1, 1979)

Description

T 13N, RIOW SM

Sec. 7: WLSW4
T 12N, R13W SM
Sec. 1: Ws
2:- All
3: N%,SE4
T 13N, RI13W . SM
Sec. 34: Al]
35: Al
36: All
- T 13N, R13W SM
Sec. 22: SE%,SuNEL,
: NE%SW,
' ShSWY
23: AN
24: Al
25: AN
26: Al
27: Al
T 13N, R12W SM
Sec. 19: AN
20: Al
21: Al
o 28: Al
29 AN
30: Al

Name
Albert E. Slone

Beluga Coal Co.

.Beluga Coal Co.

Bass Trust Estate
to Cloonan & Gibbs

3,560+

3,833+
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 Date
Issued

5/10/72

5/10/72

5/10/72

Area Royalty
Beluga .10
Beluga A0
Beluga .10

AL

36913

36914 .

137002

Description

T 13N, R12W SM

Sec. 14: AN
15: Al
22: AN
23: AN
24: AN
26: All
27: AN
34: Al

T 13N, R12W SM
Sec. 25: All
' 35: " All
36: Al

T 12N, R12W SM

Sec. 2: Al

: 3: AN
10: N

T 13N, R12W SM

Sec. 31: All
32: Al
33: Al

T 12N, RI3W SM

Sec. 1: BE%
T 12N, R12W SM

Sec. : Al
All
Al
N3
N
N

O 00 OO o

Name

Bass Trust Estate
to Cloonan & Gibbs

Bass Trust Estate
to Cloonan & Gibbs

Bass Trust Estate ’

to Cloonan & Gibbs

Total

Acres

5,120+

3,520+

5,058+
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Date

~Issued

11/13/72

4/18/72

7/1/18

Area

Beluga

. Beluga

Be]uga

Royalty ADL
.10 37471
.10 56982 -
.20

59502

Description Name

T 12N, R12W SM Beluga Coal Co.
Sec. 7: S% .
8: SWy
17: W
18: All
19: Ny
20: NWk
T 12N, $13W SM
Sec. 12: B
13:  E%.SW4%
24: Nk . i
T 12N, R13W SM "~ Beluga Coal Co.
Sec. 3: SW4 ; )
: 4: N%,SEY
5: N
10: N
11: N
12:  NWy
T 13N, R13W SM .
Sec. 28: Al -
29: S NE%,SHNWY
30:  ELSE4
32: NN, SENNEY,
. EXSE4
33: All

T 12N, R12W SM Starkey Wilson

Sec. 8: SEj. Bass Trust Estate
. 9: Sh W. H. Hunt

10: S% .

15: A1l

16: All

17: E3%

20: NE%

21: Nk

22 NWg .

Total

Acres

2,966+

3,960+

3,040+
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Date

Issued

5/1/79

5/1/79

5/1/79

5/1/79

Area

‘Bdu%‘

Beluga

»Beluga

Beluga

~ Royalty ADL
.35 62403+
.35 62404+
:35 62405+
.35 62406

- Description - . Name

T 23N, R14W SM

- Sec. 6: SWy,ShHNW

70 Sk, NWk WNE)

18: Al
19: Al |
T 23N, R14H SM Mobil 01 Corp.
Sec. 30: All
. 31: Al

32: W, WLSE4
T 22N, R14W SM

T 22N, RI4W SM

Sec. 5: All _
6: Al
7: Al
8: AN
18: Al .
T 22N, R14W SM Mobil 0il1 Corp.
Sec. 17: All '
19:  E%,NW%,E%SWX
20: All :
21 SWi,WisNWY
28: - NiNWy
29: AN
30: NE%,N%SEY,
SE4SEY

Sec. 32: NNk

Mobil 0i1 Corp.

Mobil 0i1 Corp.

Total
Acres

2,080+

- 4,880+

3,080+

160+
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Date

Issued

5/1/79

5/1/79

5/1/79

Area

Beluga

Beluga

Beluga

szaitz

.35

.35

.35

oL

62407*

62408*

62409

Description ~ . Name

T 2IN, RI3W SM * Mobil 0i1 Corp.
Sec. 19: All :
20:  SWLNW, SWY,
SWS B
29: AN
30:  B%,ELNWY,
NW3NW;
31:  B%,SERNWY

32: Al

T 21N, R14W SM
Sec. 24: B, ,ELNWY

T 20N, R14H SM- -
Sec. 12: E%NE%,SWY
©13: Ex, NWY, E%SWY

Mobil Qi1 Corp.

T 20N, R13W SM
Sec. W5
: All
Al
: W
t NW, WSWy

WO~ ~NOYOD

1
1 A1l
T 20N, R13W SM
Sec. 19: Al

30: AN
31: AN

Mobil 071 Corp.

T 20N, R14W SM
Sec. 23: ERSEk
C24: AN
25: Al
26: ELNE%,SEY

Total

Acres

3,360%

3,600+ °

3,520+
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Date
Issued

5/1/79

5/1/79 .

5/1/79

5/1/79

10/1/76

Beluga
Upper Beluga

. Lake

Upper Beluga
Lake

Beluga .

Area ‘ Royalty
~ Beluga .35
.35

62410*

64560*

64596*

- '64598*

-.79816

Description ;  Name

T 20N, R14W SM Mobil 011 Corp.

Sec. 35: EX%,ELSWy
36: N:NW34,NE%,
E%SEY

T 19N, RI3W SM

Sec. 35: E%,E%SWy4
36:  NANW,NEY,
BSE4

T 19N, R14W SM

Sec. 1: S4%,SEMNW%,NE4
12: NERNE%

T 18N, R12W SM Meadowlark Farms

Sec. 6: All
7: NWy

T 19N, RI13W SM " Meadowlark Farms

Sec. 34: Al
35: Sk NWy
36: Sh

T 19N, RI12W SM

Sec. 31: SWk

T 18N, R13W SM M2adowlark Farms

~+ T 13N, R1IW SM

Sec. 1: A1l »
2:  Ni,SEY%,NELSWY
3: NE%
2:

1 NE%

Sec. 22: All .
S 23: AN
26: AN
27: A1l
34: A1l
- 35: Al

321uga Coal Company

Total
Acres

2,400+

800+

1,600+

1,480%-

3,840+
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Date

Issued - Area Royalty ADL Description - Name
3/1/76 Beluga © .15 . 309744 - T 13N, RIOW SM Eiton to Stabio

(formerly Sec. 6: N%,SWy

T 13N, RITW, SM

Sec. 1: ELNW5,NE%,Sh
12: Al
13: N, SWy

| TOTAL
* Not within area mapped in Figure. ’

** No rental paid since 1/13/73-1/13/74.

Sourcef‘ Division of Minerals and Energy Management, Alaska Department of Natural Resources
Contact: Robert Sanders, January 27, 1980.

_Total’
© Acres:

2,310.5+

67,607.5+

i
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The revenues produced from development of Cook Inlet Region, Iné.'s
subsurface estate, whether it be the subsurface of village lands or. the
subsurface involved in the land exchange, will be subject to Section 7(i)
of ANCSA. .This section mandates the sharing of'70'percent of the revenues

received from the timber resources and subsurface estate patented to the .
regional corporations. 'Seventy percent will be divided annually by each
regional - corporation among the other eleven regional corporations
according to the number of Natives in each region. o

BOROUGH LANDS

The Beluga CoaI'District lies astride of the boundary separatliny the Kenai
Peninsula Borough on the South from the Matanuska-Susitna Borough on the
north. Although most of the district lies within the Kenai Peninsula
 Borough, there are important jurisdictional matters affecting both .
boroughs, part1cu1ar1y relating to land use, zoning, energy transm1ss1on
and other transportation issues as well as taxing authority. Ne1ther
Borough has zoned any land in the Beluga Coal District, so present]y the
lands are designated “Unrestricted "

Both Boroughs are also land owners in the district where a portion of
their entitlement of ten.percent of the Statc land within their boundaries
has been selected by the Boroughs.

OTHER PRIVATE (NON-NATIVE LANDS)

Private non-Native land ownership is' minimal so far as the extent"éf
acreage.is concerned, Interests in the subsurface estate, on the other
hand, have major privately held r1ghts, for ovil and gas. leases and" coa1 
prospecting permits and leases. Affected Native 1ands acquired as a-
result of the Settlement Act are subject to any va]1d existing rlghts‘
according to Section 14(g) of ANCSA. Appendix 4-B shows the U.S. Surveys
in the Beluga Coal District and includes both NatiVe and non-Native lands
énd, for the most part, describes -lands acquired by townships. and ranges.
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LAND TENURE AND COAL DEVELOPMENT

ENERGY RESOURCES

Land tenure plays a major role in development and is critical to the coal
development in the Beluga Coal District: the configuration of lands and
ownership of the energy resources, the availability of transportation
routes across the 1land for roads and railroads; energy transmission,
including electric power transmission, oil and gas pipelines, coal slurry
pipelines, airports and docks and water transport; permanent settlement
sites; the ownership of the commodities needed for development, such as
water and gravel, as well as which lands may 1imit development because of
incompatible 1land use, ownership problems or other characteristics.

The State of Alaska and the Cook Inlet Region, Inc. are the two major
owners of the energy resources of the area. Those resources are
substantial. They include deposits of oil and gas, and coal onshore and
offshore of Upper Cook Inlet, several undeveloped hydroelectric sites, and
possibly uranium deposits. 0il and gas leases and coal prospecting leases
and coal leases are held by several individuals and companies (Table 4-10,
Table 4-11 and Figure 4-4). The leases are on State land -- some of which
CIRI will be receiving under the land exchange. Section 14(g) of ANCSA
protects valid existing rights to leases on land conveyed to the Natives
as follows:

A1l conveyances made pursuant to this Act shall be subject to
valid existing rights. Where, prior to patent of any land or
minerals under this Act, a lease, contract, pemit,
right-of-way, or easement (including a lease issued under
section 6(g) of the Alaska Statehood Act) has been issued for
the surface or minerals covered under such patent, the patent
shall contain provisions making it subject to the Ilease,
contract, permit, right-of-way, or easement, and the right of
the lessee, contractee, permittee, or grantee to the complete
enjoyment of all rights, privileges, and benefits thereby
granted to him. Upon issuance of the patent, the patentee shall
succeed and become entitled to any and all interests of the
State or the United States as lessor, contractor, permitter, or
grantor, in any such leases, contracts, permits, rights-of-way,
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or easements covering the estate patented, and a lease issued . .
under section 6(g) of the Alaska Statehood Act shall be treated
for all purposes as though the patent had been issued to the
State. The administration of such lease, contract, permit,
right-of-way, or easement shall continue to be by the State or
- the United States, unless the agency responsible for

. administration waives administration. In the event that the
patent does not cover. all of the land embraced within any such
lease, contract, pemit, right-of-way, or easement, the patentee
shall only be entitled to the proportionate amount of revenues
reserved under such lease, contract, pemit, right-of-way, or
easement by the State or the United States which results from
multiplying the total of such revenues by a fraction in which
the numerator is the acreage of such lease, contract, permmit, -
right-of-way, or easement which is included in the patent and -
the denominator is the total acreage contained in such lease,
contract, pemit, right-of-way, or easement.

Coal Prospecting Permmits

A coal prospecting permit allows the permittee to determine the existence
or workability of coal deposits in an unclaimed and undeveloped area:, The
permit is valid for two years and each permit may include up to 5,120
acres. If within the period of two years, the permittee shows that the
land contains coal in commercial quantities and submits a satisfactory
mining plan for coal recovery, the permittee can obtain a lease. A coal
prospecting pemmit may be extended for a period of two years if the
permittee can provide aquuate reasons (regulated by the Department'of
Natural Resources).

, :
The Mobil 0i1 Corporation holds coal prospecting permits for 11,455 acres
in the northern Beluga area (Table 4-10 and Figure 4-4).

Coal Leases

There are 67,607.5 acres in the Beluga District presently subject to coal
lease according ‘to the State Division of Minerals and Energy Management
(Table 4-11). The largest lessee in the area near Tyonek is the Be1uga
Coal Company. This joint venture by Starkey A. Wilson, Richard D. Bass,
and W. Herbert Hunt leases 17,686 acres. The next major holder is Cloonan.

4-61



& Gibbs, with 17,531 acres. On May 1, 1979, Mobil 0il Corporation‘ahd
Meadowlark Farms required leases 1in the Beluga vicinity respectivély
totaling 23,080 and 3880 acres.

‘The lessee must péy a royalty to the State for the mining or extractioﬁlbf .
- coal in the lands covered by lease. The royalty rates are effective for a

period of 20 years. The royalty cannot.be less than 5¢ per 2,000 pounds... . .

(short ton). An annual rental cannot be less than 25¢ per acre for the
first year, not less than 50¢ per acre for years 2 through 5, and not less
than $1}00 per acre thereafter for the duration of the lease. The rental
rate is to be revaluated at 20 year intervals.

Coal leases run for an undetermined period of time, conditional upon .the
continued development and/or operation of a mine. Coal lease contracts can
be assignable, upon the approval of the Director of the Division of Lands,
) By the lessee subject to the laws and regulations applicable to the lease.

Coal leases are divided into leasing tracts of 40 acres each or mu]tibies
 of 40 acres, and in a form which will permit the economical mining of coal’
in the tract. The maximum amount of state land that one party may hold
under coal lease is limited to a total of 46,080 acres, with up to 5.120 -

acres of additional land (in multiples of 40 acres) if sufficient reason
is shown to warrant the granting of the extra land. '

0i1 and Gas Leéses

The Depértment of Natural Resources, through,the Division of Lands, isiau?
thorized to 1ease subsurface 0il and gas resources on a competitive‘and
noncompetitive basis., A1l lands in the public domain are open for oil
and/or gas exploration and development. The a provisions of the
Miscellaneous Land Use Permit apply to surface 0il and} gas related
Aactivity'on State lands where no lease has been issued. In addition, the
State, under provisions of the Alaska Land Act, reserves rights to all
'subSUrface:gas and oil resources on lands disposed for any other purpdsé.
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"The legislature may preside for the leasing of, and the issuance of
pemits for exploration of, any part of the public domain or-intereét
therein, subject to reasonable concurrent uses" (State of Alaska Consti-
tution, Article VIII, Section 8). :

' ﬁSubject to the provisions of this section, the 1egis]atufe may provide

~- for the sale or grant of state lands, or interests therein, and establish

sales procedures. All sales or grants shall contain such reservations to’
the State of all resources as may be required by Congress or the State and
shall provide for access to these resources" (State of Alaska
Constitution, Article VIII, Section 9).

"Surface uses of land by a mineral claimant shall be limited to those
necessary for the extraction or basic processing of the mineral deposits,
or for both" (State of Alaska Constitution, Article VIII, Section 11).

"Leases and permits giving the exclusive right of exploration forvthése
minerals for specific periods and areas, subjeét to reasonable concuffent
exploration as to different classes of minerals, may be authorized by 1aw"
(State of Alaska Constitution, Article VIII, .Section 12).

The Commissioner of Natural Resources is authorized under AS 38.05.027: to
enter into cooperative resource management or deve]opmént agreements with
other State agencies, Fedefal agencies, villages, municipal governments .
and individuals. '

"In addition, AS 38.05.285 requires that disposal and of State lands sﬁaii
conform to the constitution and the principles of multiple purpose use
consistant with public interest. -AS 38.05.300 provides that no state
1and, water or land and water area shall, -except by the act of the stafé
1egi$1ature, be closed to multiple purpose use, if the area contains more
than 640 acres" (U.S. Office of Coastal Zone Management Document Gas and .

0il Leasing).

4-63



"Terms of leases are dependent on the kinds of lands leased (competfthe
or noncompetitive) and the status of oil and gas field proddction. ~The
term for a competitive lease is 10 years.at the Commissioner's [of Natﬂfat'
Resources] discretion and such leases continue as long as 0il and gas is
produced. Noncompetitive leases extend five years, or as long as oil and
gas is produced in paying quantities (AS 38.05.180 (a))" (U.S. Office of
Coastal Zone Management Document Gas and 0il Leasing).

TRANSPORTATION

LAND

In Alaska, a key to development of any resource 'is trénsportation. -An
important ‘element is the land status which makes the devélbpmen; of
transportation routes possible. Overland routes for roads, rai]rdadég
power transmission 1lines, and pipelines depend on rights-of-way' and
easements. Suitable air corridors and airport lands must be available as.
well as sealanes and adequate dock sites. All play a part in the complex
problem of moving goods, supplies and workers to and from the mine site as
well as moving coal from the mines in the Be]dga Coal District to markets
elsewhere. Appendix 4-C lists the Right of Way permits for this area.

EASEMENTS ACROSS NATIVE LANDS

One of the thorniest issues of land rights in the Beluga Coal District is.
that of easements across Native Lands. The Tyonek Native Corporation hag
adamantly refused to accept any easements across their former MoquaWkié..
Indian Reserve and has also taken a very strong position relative ~tof
easements across lands they have selected north of the reservation.
However the Interim Conveyance, I.C. 087, to their former Moquawkie Indian
Reserve, contains several easements, at least temporarily set aside by the.
Federal government (see I.C. 087, Appendix E). Judge James A. von der
Heydt, Federal District Coyrta in Anchorage has rendered a decision'iﬁ
Calista et. al. versus Andrus et. al. 435F.SUPP.664 (Decision Alaska
1977). '
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“

The present controversy arose over Native objections to Federal demahgé
for numerous easements across the lands to be conveyed to them. -

(See Volume 1, Chapter. 3 of Alaska's Energy Resources, Findings and
Analysis, for a discussion. of the nature of the easement dispute.) The
only“]ahds in the Beluga District subject to the settlement of the Calista

‘case are the former MoquaWkie Indian Reservation and two-thirds of a
township directly north of the Reservation.

On March 3, 1978, the Secretary 6f Interior released his 24-issue'po1icy '
guidelines document on March 3, 1978 which presents the Federal position
on easements. This document represents the wbrking base from which the -May
25, 1978 proposed U.S. Department of Interior, Bureau of Land Management
rules on’Easements across Native lands were made.

The following discussion summarizes the issues involved in the easement -
dispute and describes easements as provided in the interim conveyances -

prepared under present BLM policy.

Easements On and To the Marine Coastline

Interim 'conveyance documents cite a continuous 25 foot wide Tinear.
easement along the coastline for purposes of public access and recreation;
The Secretéry's 24-issue policy document suggests reducing the continuous
easement to site easements along the coast as appropriate pointé) to
facilitate - travel ' purposes only,. such . as beaching of water craft;
Specific uses of periodic coastline easements would be clarified in
revised interim conveyances. Also, a limited number of 1ingar,achss
easements perpendicular to the coast would be reserved to allow access to
interior public lands. |

Easements On and To Waterways (Rivers, Lakes and Streams)

"The présent Federal policy of reserving easements -a]ongv recreational -
rivers and streams is to be, according to the 24-issues policy document,“
“restricted to periodic points along "major" waterways. Major watérwaysj'

4-65



are to be d'efined by the criteria of significant commercial or transpor-
‘tation use, or significant resource value (including recreation). The use
of these site easements will be limited to activities related .to travel
'along the waterway (e.g. beaching of boats and float planes). Some linear
access easements to "major"' ‘waterways and to public lands beyond conveyed
" Native lands may be reserved. ‘

Transportation and Utility Corridors and Statutory Easements

Interim Conveyances retain rights-of-way for ditches, canals, telephone
and telegraph lines and railroads constructed by the authority of the
Federal government, Easement corridors for energy, fuel, and natural
resources transportation were also reserved and included the right : of
eminent domain. The Secretary has revised his policy and will now ask for
no reservations for transportation or utility corridors nor easements
future ditches, canals, telephone, telegraph and railroad Tlines unless
they are justifiable, and site specific at the time of conveyance. '

A tentative, unsurveyed routing of an Alaska Railroad extension to the
Beluga District passes through lands which are a part of the Exchange
Pool. The Terms and Conditions agreement of the Cook Tnlet Exchange
requires the State to convey its lands to the Federal govermment in.the.
exchange as they were received, less valid, existing rights (such as
leases, permits, etc.). In turn, the Federal govermment is to convey the
lands to the Natives involved pursuant to the terms of the Exchan'gve
agreement. The lands involved in the Exchange is governed by the Land
Exchange Agreement. ©

Native vs. Public Use

In determining whether a public easement is required over Native lands to
assure access to public lands, the Secretary of Interior's policy is to
not distinguish between Native use and public use. Both “Native" and
"non-Native" use will be considered public use. Easements will be adopted



only where there is a demonstrated need to cross Native lands, and where
no reasonable a]ternate routing exists. Access easements would be_sdbjet%‘
to use restrictions. ' ' KN

. Cut-off Date for Determining Present Use

December 18, 1976, or the date of selection, whichever is later, is the
cut-off date used to determine whether sufficient use exists to warrent an
easement across Native 1lands for access to other pub]ic lands and.
resources. : ’

L
As a result of the Court's decision, the Secretary of Interior: nas
proposed new rules concerning reservations of pub11c easements on A1aska
Native land selections. In the meantime, the Bureau of Land Management
operates under an easement agreement .they made with the Native Corpor-
ations whereby the Bureau of Land Management uses the old easement policy.‘
The BLM plans to conform the fnterim conveyances and patents according to
the new regulations. The new regulations were only recently proposed by
the Secretary of Interior; written comments on his proposals to be’
received on or before June 26, 1978. The agreement with the Native
Corporations says, in essence, that the United States of America;wi11;v
relinduish any easements the Court finds illegal and the Native Cor-
porat1ons are to donate any easements which were not reserved in the
conveyance documents, but which the Court finds could have been reserved
So long as the Bureau of Land Management has the consent of the Nat1ye
Corporation, to make conveyance subject to the easements in the current‘”
policy, the BLM may convey lands. New rule _making by the Secretary of
Interior could take years to resolve, with conform1ng Interim Conveyances
or Patents to fo]]ow

Cook Inlet Region, Inc. has not tgken a stand oppos1ng easements across
" their lands and are not expected to take a hard 1ine opposing them. Under
the temms and conditions of ‘the land exchange, the Secretary of Interlor
has two years fol]owing conveyance in which to identify easements across
Cook Inlet Region lands. (See Appendix 4-A for the Terms and. Cond1t1ons
segment which affects the Beluga Coal District ) '
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STATE HIGHWAY PROPOSAL

The most. significant right-of-way in the Beluga Coal District is thé
State's Chuitna-Goose Bay Road Right-of-Way Permit (ADL Application No.
57588) for 200 feet on each side of the centerline. This is a proposed

extension of the existing State Highway between Knik and Goose Bay. The . -
.application was filed by the State Department of Highways (now Department

of Transportation and Public Facilities) in June 1972, six months after
Congress approved the Alaska Native Claims Settlement Act. Although the
State Division of Lands approved the application, there is no indication
thgt the Tyonek Native Corporation approved it.

The proposed highway alignment starts at approximately the center ofAthe
former Moquawkie Indian Reservation, and runs northeast toward Goose Bay.
It goes west of Chuitbuna Lake, crosses Three-mile Creek Subdivisidn;
crosses the Beluga River in Section 8, T.13N., R.10W., S.M., crosses Olson
Creek, crosses the north and south forks of Pretty Creek, crosses the
Theodore River about four miles west of the Chugach Electric Association
Power Transmission Line and continues northeast. The highway has not been
surveyed in the field, but is identified by section Tines and by a metes
and bounds description. ‘ ‘ '

No further action has been taken on the right-bf—way pemit. application.
To a considerable extent, action must await approval from the Natives
once the Cook Inlet Land Exchange is accomplished since the highway would .
cross lands conveyed to the Natives. -

.ELECTRIC POWER TRANSMISSION LINES

Chugach Electric Association presently has electric power transmission
lines running from the Beluga Gas Field northeast. They cross the'SuSitha.
River and Knik Arm and provide electric power service to the Anchorage
~area. However, additional electric poweh transmission lines will be
needed if electricity is generated from coal on site. One proposal,
suggested by Beluga Coal: Company is a loop down the west coast of the
Inlet to cross between West Forelands and East.Foreldnds.to tie into the
existing transmission line at Nikiski at North Kenai. |
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COAL SLURRY PIPELINE

It would appear that construction of a slurry pibe]ine might face some
right-of-way problems in the Beluga area. In western states, slurry

‘pipelines are opposed by railroad companies who beliéve‘ that business
would be lost due to competition presented by the long-range economic
advantages of large volume slurry pipelines. So far, railroads have been
_able to prévent construction by refusing to grant pipelines the right to
cross railroad rights-of-way. ' '

Legislation has been introduced in the U.S. Congress to allow slurry
pipelines the right of eminent domain to condemn railway crossings whéfe
needed. Such legislation has not as yet been successful. Although no
actual railroad exists in the Beluga District, the Federal government has
reserved a rﬁght-of-way for railroads in the patents which transferred -
lands to State ownership. Whether or not this right-of-way constitutes a
blanket easement across the lands, and consequently whether the Alaska.
Railroad can object on such grounds to a proposed slurry pipeline routing
over the lands has not been addressed. (Reference Comparative Study of
Coal and Nuclear Generating Options for the Pacific Northwest.) -

OTHER COAL TRANSPORTATION

Routes for coal slurry pipelines, solid coal conveyor belts, or, a
short-haul railroad from the mine-mouth to the docks may be needed. onki
Inlet Region, Inc. as a provision of its land exchange with the State, has
secured a 300 foot unspecified location easement running from the Céppgl
Glacier Field in T.13N., R.14W., S.M. to the beach.ét the eastern edge of
Trading Bay, T.1IN., R12W., S.M. which could be used for these purpdsgé.'

Patents issued to the State, as well as to individuals under Federal
public land laws for homesteads, small tracts, trade and manufacturing ,
sites and so forth have reserved to the United States the fo11owihg
standard reservations:
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1. A right-of-way thereon for ditches and canals constructed by’ the
authority of the United States, as prescribed and directed- by
the act of August 30, 1890, 26 Stat. 391; 43 U.S.C. 945; =~

2. A right-of-way thereon for the construction of railroads,
telegraph and telephone lines, as prescribed and directed by the
act of March 12, 1914, 38 Stat. 305; 43 U.S.C. 975d;

The subsurface rights, under the Alaska Native Claims Settlement Act of
December 18, 1971 (85 Stat. 688. 704; 43 U.S.C. 1601, 1613 (Supp.V,
1975,)) belong to the Native corporations. In the case of the Beluga coal
fields these rights belong to the Cook Inlet Native Association. ‘Howeiér;
pursuént to section 17(b) of the Alaska Native Claims Settlement Act, some
'public easements--easement identification letters (EIN) on the easements
map in case file AA-6707-EE are reserved to the United States and subject
to further regulation thereby.

ALASKA RAILROAD

It appears that the Alaska Railroad would have little difficulty in
securing adequate rights-of-way for new line construction due to "the
blanket easement across most lands in Alaska and on most lands in-.the
Beluga Coal District. A possible exception is the Moquawkie Reserve Lands.
just north of the former reserve (State tentatively approved land se]éc;ed
by Tyonek Native Corporation). The standard easement reservations have
bgeh imposed on their I.C. 087 but will undoubted]y'be lifted by the.
Secretary of Interior after the new rule making has been approved.

TIMBER ROADS

Timber roads criss-cross the western part of the Moguawkie Indian Reserve
and into the area to the west containing the 1973 State timber sale. The
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State sold the timber to Kodiak Lumber Mills, Inc. in an effort to steb
the spread of the spruce beetle infestation in the trees on the west-side
- of Cook Inlet. The roads were built to allow removal of the trees wh1ch
were chipped near the dock. The chips were transported by sh1p and
exported. The status of the timber roads rights-of-way is unknown at this
time. '

SEISMIC TRAILS .

“Seismic trails also are visible 1n the area. These are usually seen as-
straight line brushed- out areas and were used for seismic studies. to
determine the oil and gas potential of the region. Presumably, ‘no
rights-of-way attach to.these brush lines.

SECTION LINE EASEMENTS

Section line easements of 33 feet on each side of the section line for a
total of 66 feet provide legal access to Federal lands. State lands have
a 50 foot section line easement, 50 feet on each side of the section line.

Although section line easements do not provide access that relates to the
topography--they are, after all, straight line easements--they do,
nonetheless, provide legal access across the land.

Under the authority of Revised Statutes No. 2477 enacted by Congress 1n
1866, the Federal government offered to the States and terr1tor1es a
general Federal grant of a public right-of-way over public lands_"not
reserved for public uses." - Such public uses which might already have been
reserved were national forests or national parks. The Territory of Alaska
~legislatively accepted the Federal grant on Aprii 6, 1923. All section
lines in the  Territory were designated as pub]ie rights-of—way. The
acceptance continued by legal statute until 1949 when it was repealedffor

a period of four years. On March 20, 1953, acceptance of the Fedefal
grant was again re-enacted by legal statute. Informed legal opinions by
the Alaska State Attorney General's office affirm that State owned (that
is, patented) lands will not be affected by repeal of R.S. 2477 in the
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1976 Federal Land Policy and Management Act (1976 Organic Act). The
provision repeals the original Federal offer of the right-of-way grant
along section lines to the states. However, insofar as the original"
Federal offer was legislatively a;cepted prior to passage of the 1976 act,
existing rights-of-way are considered valid.

The present Alaska legal statute concerning right-of-way dedication.
between section lines is AS 19.10.010. This statute dedicates a strip of
land 100 feet wide for highway use between each section of land owned by
the State and 66 feet wide between all other sections of the State,
specifically sections of federally owned lands. Since there are no
Federal lands in the Beluga District, the 66 foot right-of-way does not
apply. Nearly all the lands in the Beluga District are surveyed and
patented State lands, except for a portion of one township. Thus,'each
section in the district is bounded by a 100 foot wide right-ofﬁwéy.

An'important question regarding the existing right-of-way between section
lines is the possible and potential usage of the land for purposes other
than highways, or in conjunction with highways. AS 19.25.010 provides‘the
legal authority and required approvals for the use of utilities along ‘the
constructed highways rights-of-way. Specified in the statute is' the
following: "An electric transmission, telephone or telegraph line, ‘pole
line, railway, ditch, sewer, water, heat, or gas main, flume, or other.
structure which by law may be constructed,-p]acéd or maintained across or.
along a highway by a person or political subdivision may be ma1nta1ned.oﬁ
constructed only in accordance with regulations prescribed by 7the
department (Alaska Department of Transportation & Public Facilities)."
There 1{s presently considerable overlapping of authority of the
rights-of-way. The Department of Transportation & Public Facilities and
the Division of Lands, are currently estab1i;hing regulations which will
disentangle the overlapping authority, clarify accepted uses and revise -
procedural matters. | o

Several court cases - have fairly well established usage of the

rights-of-way for public purposes. State. policy, therefore,. would most

likely support uses which are deemed to be in the public interest. A

potentiaT conflict always exists as to the nature of the public interest.
4-72



HISTORIC TRAILS, SITES AND CEMETERIES ' , ‘ : ;R-’~

Historic -trails in the area were identified in a 1973 inventory done by
‘the State Departmeﬁt of Highways (now the State Department of Transp9r7
tation and Public Facilities). Table 4-12 identifies the'hisioric trails
in the Beluga Coal District. The Highway Department claims legal acgeés
- through prescriptive rights along these traditionally travelled ways;

Sevéra] Natfve historic sites and. cemeteries have also been idehtified in
the area, see Figure 4-5.

>

RECOMMENDATIONS FOR _FUTURE LAND USE

Based on the initial study of land tenure, land status, land c]aséiff;
cations and zoning in the Be]uga<Coa] District, the following pre]iminaﬁy
recommendations -are submitted:

LAND STATUS

All land status, land tenure, classifications and ionjﬁg in the Beluga
Coal District must be determined accurately 'by using ¢correct maps .and.
‘records. The work- contained in this report was based in part on records
that are inaccurate. Time constraints did not allow for additional
research to rectify data inconsistencies. | -

PLANNED DEVELOPMENT

On resource management lands, it seems appropriate for the State to Se]]
commercial stands of timber well in advance of surface mining efforts on
the coal leases. This will assure maximum resource utilization for the
timber as well as the coal. Thus the timber won't be "wasted" as a-
residue of surface mining land clearance. | o
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TRAIL

~ TABLE 4-12

EXISTING TRAIL SYSTEM

Beluga Distriét

LOCATION

SOURCE

DESCRIPTION

Mary's Lane Q70

Source: State of

Alaska. Dept. of Highways.

QUADRANGLE
NAME & NUMBER
None - Q70 - #1
Susitna - Q70 - #2
Tyonek
Winter Q70 - #3
Trail

#11

T.13N.R.10W. SM

T.11,12,13,14,15,
16,17N. R.7,8,9,
10,11W. S¥

T.1IN.R.12,13W. SM

T.15,16N.R.9W. SM

USGS Tyonek

Quad

ARC Annual. Report
1930 Part II, Page
61. & Fifty Years
of Highways - Ak.
Dept. Public Works,
Div. of Highways
1960, pg. 29-33.

USGS Tyonek Quad

Based on old mining
claim map mining
activity 1907. Man
who mines in the
area came to the
Dept. of Highways

provided on 7/3/73 and

this information.

- Trail begins at south shore

of Beluga River and runs SW
to radio towers, then north
tc cabins.

Trail begins at town of
Susitna T.17N.R.7W. and runs
in a SW direction for 46 miles
to town of Tyonek T.11N.R11W.

Trail runs from Trading Bay
to cabins on Nikolai Creek.

" Looking down Lewis River

from Mary's Lane, trail
proceeds north along Lewis
River to landing strip and
mine.

Alaska Existing Trail System. Pg. 246 & 249. -
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DOCK SITES

Since much of the development in the Beluga Coal District hinges on the
selection of a dock site, its selection is one of the most critical land
use decisions affecting the Belgua Coal District.

Any settlements should not be too far distant from the dock. The major
transportation route (rail and/or highway) needs to serve the dock. Cook
Inlet Region, Inc.'s 300 foot wide floating corridor from the futurc coal
mine at Capps Glacier to the beach would likely terminate at the dock as
well. The choice of location is one that needs to be made early in coal
field development planning.

SHORE FISHERY LEASE -- SET NET SITES

Possibly as 1little as ten percent of the fishermen using set nets along
the coast of the Beluga Coal District have obtained shore fisheries
leases. Nommally leases are obtained only when encroachment is threatened
by other fishermen. The development of a coal dock could improve fishing
immediately adjacent to the dock. Although shore fishery leases protect
the fishing site from the encroachment of other fishermen, leases don't
protect the shore fishery lease holder from other uses, such as a dock.
Although apparently not required by State law, it is suggested that set
net fishermen with shore fishery leases and fishermen without leases be
reimbursed for the 1loss of 1livelihood, once that 1loss has been
established, or another site of equal productivity satisfactory to the
fishermen be sought as a replacement. The State of Alaska, Department of
Fish and Game can identify any affected set net fishermen in the area, all
of whom must also have Limited Entry Permits to fish in the Inlet.

CONVERSION OF PROSPECTING PERMITS TO COAL LEASES

Coal lands owned or which will be owned very shortly by Cook Inlet Region,
Inc. are subject to coal leases held by Beluga Coal Company, as well as to
several coal prospecting permits which the State may or may not convert to
lease,
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The State, as the largest owner of coal lands in the district, is resbon-
sible for the management of all coal leases and prospecting pekﬁjts
“including those on ‘the State Mental Health Lands lying between the Tyonek
Native Corporation Village Lands and Cook Inlet Region exchange lands.
_Numerous coal prospecting pennitsAare also found on these Mental Health
Lands. The moratorium on converting prospecting permits to coal leases
hqs been responsible for halting the issuance of leases.

PROPOSED STATE HIGHWAY: CHUITNA TO GOOSE BAY

The proposed highway might best be part of a corridor that would include
future electric power transmission 1ines, a proposed railroad link and the
proposed highway, as well as provision for other utilities that .are
necessary. So far, the Tyonek people have made it clear that they do not
want such a tie located on Tyonek Native Corporation Lands; at least they
are unwilling to give their land away for such a road. The proposed
highway might be realigned across borough lands to tie into the exiéfiné
road north of the Chuitna River. Such a tie would allow existihg roads to

be used north of the Chuitna River on Tyonek Native Corporation Lands, but
would not impose on the former Moquawkie Reserve where the Village is
located. ‘ 2

FUTURE PERMANENT SETTLEMENTS

The coastline'from Beluga south to Kustatan on West Forelands has:sgehu
numerous traditional Native Settlements over the past several hundékéd:
years. The status plats show that some of the best settlement locations
~are on lands selected by the Kenai Peninsula Borough. The dre§
surrounding Congahbuna Lake is under a Reserved Use Classification for a
future subdivision. To many observers, this is the area that is hpst
appealing for a permanent settlement. Care should be taken to assure that
any permanent settlement is not located on a prospectively "high value"
coal production area. |
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. TRADING BAY AND SUSITNA FLATS STATE GAME REFUGES

" One of the first considerations to be resolved prior to the development of
“any facilitiles or structures is that that of transportation and utility
corridors. In the Beluga coal field it will be necessary to make use of
_an easement to loop the e]éctricity generatéd from coal from the future

" coal mines west along the coast, crossing the Cook Inlet between West and -

East Forelands, looping north to follow the general aligmment of one or
the other of. the gas lines, crdssing the mouth of Turnégain Am, thence to
Anchorage.. Looping east from the future coal mine(s), power transmission
~ would go through the Susitna Flats State Game Refuge following the'genera1
alignment of the existing power transmission lines serving Chugach
Electric Association, running from the Beluga Gas Field (or north of
there) to Anchorage. Taking the proper environmental safeguards;
appropriate:easements could be set aside for proper passages through the
Trading Bay State Game Refuge and the Susitna Flat State Game Refdge.

.FUTURE HYDROPOWER DEVELOPMENT -

Pétentia] hydropower development at Chakachamna Lake and Chakachatna River
are presently protected by U.S. Survey 3970, and Power Site Classification
395. This 1is one of the lowest cost large scale potential hydropower
sites in the Southcentral Region, with an index cost of 6.5 and an
estimated installed capacity of 366 MW with a plant factor of 50 percent.
It is appropriate that the development plans for the coal field take;the
future hydropower develobment (possibly in the 1990's) into accoﬁnt,
pafticu]ar]y for transportation and power transmission 1line p]anhingg?

EXISTING WATER RIGHTS

The water rights of the existing settlements a]ohg the coast of the Beluga
Coal District should be protected. The limited number of water rights
holders shows that this has not yet been done by the local residents. .In-
. order to avoid future conflict with industrial developers, the local
residents should assure their own water rights through the appropriate
. permitting procedures. Possibly the watershed serving the area should be
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}identified and set aside. As it is in the North Kenai area, water'éoulq
become a major topic of dispute between the local people and industpi§1
developers. ' o

NATIVE HISTORIC SITES AND CEMETERIES

. Immediately following site selection for the dock, additional 1oca1tr9§d"
alignments, the permanent settlement site (if any), and especially
development activities affecting the coastline, studies should be started
to determine significant Native historic sites and burial grounds in the
path of proposed development. It is likely that any site selected for its
valuable location would also have been used in the past by Native pe0p1e‘
for similar reasons. ' ‘ L

APERMITTING PROCEDURES

This report was written as the pemit procedures existed in June 1978.
However, because of the state of flux in this rapidly changing field,
substantia] changes may have taken place since the writing of this
document. Furthervpursuit'of information on the Land tenure of the Bé]uga
coal fields should be coordinated.with the Alaska Division of Lands. This
office will have ‘the most up-to-date information. '
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APPENDICES
' CHAPTER 4

The following appendices should be used only for superficial reference in
regard to the subject matter contained in this Chapter. Because of the
'rapidly changing status of land in the Beluga area, this information
cannot be used as a legal representation of land status. All correspon- -
dence should be addressed to the Alaska Division of Lands.
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APPENDIX 4-A
TERMS AND CONDITIONS OF THE COOK INLET LAND EXCHANGE

(SELECTED SEGMENTS AFFECTING THE BELUGA COAL DISTRICT)

STATE TO U.S. & U.S. TO CIRI

3[ I1. Upoa conseat by the Sctate to be bdbound by the tarms and condi:ioul. of :hu
9 Docunant, yhich consent oust be given, If at all, wichin 60 days of :hc

' 10 comasncenant ol the 1976 Session of the Alaska Scace Legislature, the

1 State shall convey to the United Scates for recoaveyance to CIRI the llt;ds ‘
12 deseribed in Appendix C of this Documanc. Sa.id lands shall ba considered
13 State lands until the Uniced Staces accepcs the Stace's Deed of Title.
14 Upon scceptance of the Stata's Deed of Title, the Secratary shall vi:hdnv;r;
1s the lands conveyed thareby, subject to valid existing righcs, t'ron.all
18 forms of appropristion uander the Public Land Laws, including the mining
17 sad mineral leasing laws. and from selection under the Alaska Statehood
18 Act, as amended; such vithdrawal to expire upon reconveyanca of said lands'
19 to CIRI.
1 APPENDIX C
2 (Reference: Paragraph 11 chis Docu@eni:)
3l L. If CIRL has on or before January 12, 1976, presanted evid?ncn satisfactory
4 to the Stace thac tha villages of Kaik, Chickaloon, Alaxander Crack, Tycnek,
8 Minilchik and Sdia.ucat have vithdrawn seleccion applications for and re~
'3 linquished all claims ¢o land {n the Lake Clark, lake Koncrashibuna and
7 Mulchatna River areaas, the Stage shall coavey! ‘

U.S. Department of Interior, State of Alaska, Department of Natura]
Resources, Cook Inlet Region, Inc. Terms and Conditions for Land

onsolidation and Management in Cook Inlet Area, Submitted Dec. 10
%975’Eﬁa'éThrﬁ?1'3 Rug. 371, 1976 to the House Commission on Interior.

and' Insular Affairs, 4-81

Source:
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T. 16 N., R, 12 W,
Sec. 7 all;
-Seas. 16 = 22 all;

‘Secs. 25 ~36 &ll;

T. 16 N., R. 11‘9..

Secs. 20 - 21 all;

Secs. 25 - 36 all;

T. 15 N., R, 16 W.;
T8N, R 1D W
T. 15 N., R. 12 W.3
T. 13 V., &. 1; LOH
T. 13 N., R. 10 W.,
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Secs. 16 - 21 all;
Seas. 28 - 33 all;
14 M., R. 1S W.;
14 H., R 14 Wo3
14 ¥N., R, 13 W,
Sacs. & ~ 9 all;
Secs. 16 - 21 tll;i
Seca. 28 = 33 all;
14 N., R0 L1 W,
14 N., R. 10 W.,
Secs. 4 -~ 9 all;
Seca. 16 = 21 all:
js-:z. 28 -« 131 alj;
13 8., R u Wes
13 N., R, 14 W,
13 No, R 10 W,
Socn. 1 =3 all;

Sees. 10 = 11 all;
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-
[

E kB

15
16
1?7
b3: ]
19

21

23
24
25
26
27

29

30
.31
.32

Seecs. 12 - 12 éxcludlnc lands cia: of the ,
ordinary high water mark oa the right
bank of the Bcluga Rivers
Secs. 14 = 13 all;
Secs. 22 - 27 all; -
‘Sees. 34 - 36 all;
T. 12 8., R. 15 W.;
T. 12 N., R, 14 W.,
Secs. 1 ~ 22 all;
Secs. 27 - 28 all;
Sec. 30 all;
Secs. 34 - 33 all;
T. 12 N., R. 10 W.;
T. 11 N., R. 13 ¥,
Sec. 12 all; .
Sec. 13 E 1/2, ¥ 1/4) E 1/2 SH 1/6;
Sec. 26 NE 1/4 NE 1/4;
T. 11 N., R. 12 V.,
Sec. 18 all;
Sec. 19 N 1/2, N 1/2 SE 1/4;
Sea. 20 all.
(2) Provided, howaver, thac ths !ollo#ius,dascribed lands ;hall
. oot be available for CIRI's selcction of subsut!a;- ascate:
Sevard Maridian, Maska
(Beluga Cas Plald)
T. ISIN.. R. 10 H..
See. 11 £ 1/2;
Secs. 12 - 14 all;
Secs. 22 =27 all;
Sec. 33 £ 1/2;
Saes. 34 - 36 all;
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16

17)

19
20
22

23,
24
25
26
27
28
29
30
3
32

'21 :; t: E; @®w 0 2 o W s G D M

‘14
15
is
Y
18

19

20

(3) (1) Thirteen and one~half townabips of surface and subsurface
astate é:un tha Beluga Area Townchips.lisced in zhese subd
pavagraphs 8.1..:nd B.2. The ideatity of :héno lands shall
be decermined by CIR;lwizhxn aigbén-n'upn:bl following the
1nplc=in=ltion of this documeat by nomination of compact
wnits 0o less that 1/4 township in size lying along township
lines, provided thac vhare conscrained by selection pool

’ boundaries of wacer bodies they may be smaller: 9fovided. . ‘.
howaver, that 1f Tyonak Corporation desires to trade the
surfacs estata it holde in the Kenai Natioval Mooss Range
for Stata luffacn lands within the vicianicy of (za ;111nge
lands. but vi:hin CIRI's salaction pool, it may obcaiam up to
one towvnship of such lamds. If Tyonck Corporation docs crade
for CIRI's salactioa pool lands, CIRL 3nall scloct an cquive-
l;nc acrcage of other lands {rom within this selection pooli
Sovard Muridian, Alaska

T. 16 No, R, 14 W.;

T, 12 N., R. 10 W,
Secs. 2 - $ all;
Secs. 8 ~ 10 all.

. Oiicolad Crask Cas Pield)

TN, R12W.,
Sec. 16 SW 1/4;
Sec. 17 § 1/2;
Sec. 18 SB 1/4;
Sea. 19 B 1/2, 2 1/2 W L/2;
Sec, 20 all;

Sec. 21 W 1/2;
‘See, 28 W 1/2;
lS.el..29 - 32 all.

(35 The Stace shall provide s floating, public, 300 fooc wide
transportation eascment from T. 13 ¥., R, 14 U,, Soward
Mavidian, Alaska, to the shore of Gook Inlet ta T. LL ¥,
2. 12 W., Sevard Meridian, Alaska, safd easesenc co be detarmined
upon ch; sfound at lqch future tizme as a need axists and thers are
adequate field data available upon which :h; Staci may finaily glan

end locace the corrider.
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3

30, II. Al Conveyances of lands made in accord wich chis Appendix C shall pass

all o{ the Statu's righe, title and {ucerant in :hc lands, lncludlnc
the mtucrals therein, as If thoma cnnvcynnccn vere made pursuant to

Seection 22(F) of ANCSA, execpe that dedleated oe placeed section lime

¢asements and liighway or other rights-of-way may be rescrved to che

State. Conveysnces of surface escate pursuant te this. Appeadix C lhall'iu‘ '

ineluda sand and gravel as a macter of agreenmenc. ~
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Y.8. SURVEY

APPENDIX 4-B

 UNTTED 'STATES SURVEYS

(PREDOMINANTLY PRIVATE LANDS)

BELUGA COAL DISTRICT

4550

1880

4548

3895

4549

4678

4540

3072

454]

4545

4542

3411

4543

3270

- 4679

NUMBER

4-8€

LOCATION

T.11N., R.12W., S.M.
Sec. 29.

T.11N., R.12W., S.M.
Sec. 27.

}T;llN., R.12W., S.M.

Sec. 27.

T.11N., R.12W., S.M.
Sec. 28.

T.11N., R.12W., S.M.
Sec. 28.

T.11N., R.13W., S.M.
Sec. 14 & 15.

. T.12N., R.10W., S.M.

Sec. 4.

T.12N., R.10W., S.M.
Sec. 4. :

T.12N., R.10W., S.M.
Sec. 4.

T.12N., R.10W., S.M.
Sec. 7.

T!lle * RllOWl » sS.M.
Sec. 17.

T.12N., R.10W., S.M.
Sec. 17 & 20.

T.12N., R.10W., S.M.
Sec. 17 & 20.

T.12N., R.10W., S.M.
Sec. 20.

T.12N., R.10W., S.M.
- Sec. 20.



UNITED STATES SURVEYS
(PREDOMINANTLY PRIVATE LANDS)

BELUGA COAL DISTRICT -

U.S. SURVEY NUMBER LOCATION
2089 T.12N., R.10W., S.M.
. Sec. 30. .
4544 T.12N., R.10W., S.M.
. "~ Sec. 30.
364 , T.12N., R.10W., S.M.
. © Sec. 30.
1865 S Moquawakie Indian.Reservation -
2345 .. T.12N., R.10W., S.M.
3M. .Crk. Sub.
4547 'T.12N., R.11W., S.M.
Sec. 20.
4546 T.12N., R.11W., S.M.
: Sec. 14 & 23.
3956 ‘ T.13N., R.9W., S.M.
Sec. 11.
3961 A T.13N., R.9W., S.M.
‘ Sec. 7.
3959 T.13N., R.9W., S.M.
Sec. 17.
3957 ' T.13N., R.9W., S.M.
© Sec. 16.
3901 : : T.13N., R.10W., S.M.
' ~ Sec. 12.
3962 T.13N., R.10W., S.M.
' Sec. 35. .
3596 ' T.13N., R.10W., S.M.
Sec. 35.
3963 '  T.13N., R.10W., S.M.
Sec. 35. .
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UNITED STATES SURVEYS

(PREDOMINANTLY PRIVATE LANDS)

BELUGA COAL DISTRICT

U.S. SURVEY NUMBER

1964
3954
3156
3955
3949
3953
3952

3948

4-88

LOCATION

".13N., R.1IW., S.M.

Sec. 30 & 31.

.14N., R.9W., S.M.

Sec. 11.

.14N., R.9W., S.M.

Sec. 34.

.14N., R.9W., S.M.

Sec. 36.

.14N., R.12W., S.M.

Sec. 15 & 16.

.15N., R.10W., S.M.

Sec. 7.

.15N., R.11W., S.M.

Sec. 27.

.15N., R.12W., S.M.

Sec. 7, 8, 17 & 18.



.~ADL Permit Number &

APPENL  1-C

RIGHT-OF-WAY PERMITS BELUGA COAL DISTRICT

"Effective Date

34776
9/27/67

32183
1/16/68

37198
12/11/67

~
]

3 37819
5/12/70

- 56013

32178
- 1/16/68

Permittee

Matanuska Electric Assoc.
acting agent for Village
of Tyonek, Box 6, Palmer,

Alaska

Chugach Electric Assoc.

Chugach E]ectric Assoc.

Phillips Petroleum Co
Box 1967
Houston, Texas

Marathon 0il1 CO. & Uhion
0i1 Co. of Calif
Box 2380, Anchorage

Chugach Electric

Size Use

_ 27 acres- 100' width

18.18 acres 50' width

10.3 acres - 200' width

100" width

50" width ~ .gas pipelines

132,500' length
(152.09 acres)

~ 84.85 acres o

50'C/L M&B

Legal Description
(a1l Seward Meridan)

T1IN, RI2W, Sec. 21, 22, 28
"M4&B

T13N, R1OW, Sec. 27, 34
M&B

T13N, R10W, Sec. 26 (M & B)

T1ON. R3W; T1ON, RIW;
T1IN, R9W, ATS#835
T.R.W.P.#14

'TON, R14W, Sec.5, 17, 20,

29, 30, 32, 8

TION, RI4W, sec. 10, 11, 12,

16, 1, 15, 33, 21, 32

T10ON, R13W, Sec. 5, 6 . -

T1IN, R13W, Sec. 24, 25, 26,
27, 32, 33,.34

T1IN, R12W, Sec. 19, 20, 21, 22

" TIIN, RI2W, Sec. 25, 26, 34, 35



:‘Page42

‘Number T Permittee . .. - Size N " Use - .~ Legal Description
32179~ "% Chugach Electric . . . 32,12 acres T TIIN, RI3W, Sec. 25, 26,
1/16/68° o 50' C/LM&B o . 34, 35
58502 - - - Atlantic ichfield Co. 50" width, 1700' length gas pipeline T1IN, R12W, Sec. 21, 28
~9/18/22 - - .. . - Box 360, Anchorage, 99510 = .- ' - :
28471 O " Chugach Electric 100" letter of - electric line | paéses through;
: : non-cbjection for 150’ transmission T13N, R9W; T13N, R10W;
- T14N, R8W; T14N, RIW;
T15N, R8W
> 38086 Texaco, Inc. 2.94 acres M & B : L. T1IN,R12W Sec. 28 S1/2,
o S ~ Box 664, Anchorage pipeline Sec. 29 S'1/2
34126 , . Shell 0il Co. ~ 12" width M & B ‘ TI1IN, R12W; Sec. 19, 28, 29,
430-7th Avenue 30

Anchorage, Ak, o T1IN, RI3W, Sec. 14-17,
' ' . 19, 23, 24, 22, 27, 28, 33,
20, 29, 30, 32
TI1ON, RI13W, Sec. 5
T1IN, R14W, Sec. 13, 24

f

33333 : Cook Inlet Pipeline Co. 265.7 acres TTIN, R12W; T1IN, R13W;
1822 W. Northern Lights 25' width T8N, R14W, and other town-
Anchorage, Ak. o : ships outside Beluga Dist.



~ page 3
Number

33081

32181

32182

35684

-3

ol
-

56285 -
(offshore)

33939

Permittee

Pan American Pet. Corp.
Box 779 Anchorage '

‘Chugach Electric Assoc.

Chucach Electric Assoc.

Superior 0il Co.
Box 1521, Houston, Tex

Union 0il Co. of Calif.

Marzthon 0i1 Co.
909-W.9th Avenue, Anchorage

Chevron USA, Inc.
P. (0. Box 7643
San Francisco, CA 94120

Size

125.688 Acres

50' width
71.52 acres M & B

77.58acres M & B

47.859 acres M & B

500' width,
111,400' Yength

159 acres
50' C/L

Use

tidelands right
of way .

powerline

gas pipeline

Surveyed, amended
to include seismic
trail -and ADL 67290,
ASLS 75-28 and °
ASLS 75-70

Legal Description

T]TN, R12W; TT1IN, R1IW;TTON,R12W;
TON, R12W; T8N, R12W

T12N, R11W, Sec. 13-18

TI2N, R12W, Sec. 13-16 & 21,
28, 33 .

TI12N, R1TW, Sec. 3, 10, 15, 22,
16, 21 | ~

TI3N, R9W, Sec. 1, 5, 6, 7,;
T14N, R9W, Sec. 27, 33, 34, 32,
36, 35
TI3N, RIOW, Sec. 12, 26, 23, 14, 13
ASLS 75-70: .
T14N, R8W Sec. 18
T14N, ROW Sec. 2, 3, 10, 11, 12,
13, 15, 22, 27
ASLS 75-28: A 5
T14N, ROW, Sec. 7, 18, 17, 205
o 29, 28, 33
T14N, R1OW, Sec. 2, 11, 12



page 4

Number

32180

17152

7731762

58034

¢6-7v

52466

112/711

Permittee

Chugach Electric Assoc.
P. 0.Box 3518, Anchorage

The Superior 0il1 CO.
Legal Dept. P.0. Box 152
Houston, Texas

Chugach Electric Asoc.

Atlantic Richfield Co.

Box 360, Anchorage

Size ..« Use

'42.42 acres

121 acres

access road to
well site(?)
20" width for electric
34,779' length distribution
(15.90 acres) line
2.10 acres
28! width

9,260' length

Legal Description

T12N, R10W, Sec. 4, 5, 7, 8, 18
- - M &B within

TI2N, R1OW, Sec. 205 = .
T12N, R11W, Sec. 7, 8, 18, 19,
20, 21, 22, 23, 24, 28

'(excluding lands within Indian

Aliotment A-055082)

- T12N,R10W, Sec. 4, 8, 9, 17
- T13N, R1OW, Sec. 19, 20, 27, 34

TIIN, R12W, Sec. 27 within N 1/2
- Sec. 28 within N 1/2



‘ RIGHT OF WAY APPLICATIONS IN THE BELUGA DISTRICT

" ADL Application Aoplicant . : Size _Use Legal Description

- Number & Date - ~ ‘ (a1l Seward-Meridan)
. 61723 s _Division of Lands 100" width run to-wel TI3N, RIOW, Sec. 18, 19
(7/6/73) 323 E. 4th Ave = ) 14,264.70' length location T13N, R11W, Sec. 24, 25, 26, 34, 35
o ' ' Ancharage (changed from 33 acres T12N, R11W, Sec. 3
Phillips Pet. Co.)
(7/21/73)
67900 - Chugach Electric - © 38" width underground sewage TI13N, R10W, Sec. 26
(6/13/75) 110' length disposal system
' .096 acres- '
-
)
S . .
67901 Chugech Electric 15' width Sewerline & T13N, R10OW, Sec. 26
(6/13/75) 540' length Maintenance road
: .186 acres
.64352 o Amoco Praduction Co. 50' width " gathering pipeline
. P.0. Box 779 : 8300'1ength

Anchorage, 99510

72135 Matanuska Telephone . 10" width buried telephone T12N, R10OW; TI3N, R10w;
- Assoc., Palmer o o cable facility = TI2N, R11W



Number

75004

75699

v6-v

Applicant

Jack C. Garber
Tyonek, Ak 99682

Francis H. Grant
2917 Jones Ave, Anchorage

20" width public road.

3000' iength

15' width ' public road
1800' length ‘

Legal Describtion
. (a1l Seward Meridan)

TI2N, R10W, Sec. 17

T12N, R1OW., Sec. 17



APPENDIX 4-D

. UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF INDIAN AFFAIRS

+

" CORPORATE CHARTER

4 'OFVTHE :
NATIVE VILLAGE OF TYONEK
 ALASKA

RATIFIED NOVEMBER 27, 1939

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON : 1940
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CORPORATE CHARTER OF THE NATIVE VILLAGE OF
- TYONEK e

A FEDERAL CORPORATION CHARTERED UNDER THE ACT OF JUNE 18,
1934, AS AMENDED BY THE ACT OF MAY 1, 1936

Wherens, a group of Indians having a common boud of living to-
gether in Tyonek, Territory of Alaska, seels to orgunize under sections
16 and 17 of the Act of June 18, 1934, and section 1 of the Act of May
1, 1936 by adoption of a constitution and by-laws and a charter ap-
proved by the Sccretary of the Interior, o

Now, therefore, I; Oscar L. Chapman, Assistant Secretary of the
Interior, by virtue of the authority given to me by the above acts, do
hereby submit this charler of incorporation to the gronp of Indinns
§0 organizing. ' , ;

Secriox 1. Purpose and Name~1In order to cnable the Village.and
its members to do various kinds of business for their good, the Village
is hereby chartered us a corporation of the United States of America
under the name of “Native Village of T'yonek.” ,

Sk, 2. Membership~"The corporation shall be a membership cor-
poration, consisting of all persons of the Village considered members
wnder the rules of its Constitution. S :

Sec. 8. Management.—The corporation shall be managed by the
governing body set up under the constitution.

Sec. 4. Powers—The corpovation shall have the power to do thoe
following things: : ‘ e L
To own, hold, manage and dispose of all Village property;

To mnke contracts; : .

To sue and bo Sued; )

* To borrow money frbm the revolving Tndian Credit fund and o

use it under a lonn contruct ;

To enter into any business or activity that will better the condi-
tion of the Village and its members; :

To do such other tﬂings as may be necessary to carry on the busi-
ness and activities of the Village. )

Skc. 5. Limits to Powers~In using its powers the corporation must
not. do the following things: ' '

Go against any luwor the constitution and hy-laws of the Village:

Sell or mortguge nny land sct aside as a veserve for the Village:

. Make leuses, permits or contracts covering any lands or water-

set nside as n reserve for the Village without the approval of the

Sceretary of the Interior ov his authorized representative,

Sec. 6. Property of Members—Tvoperty owned by n member of the

Village shall not be taken to pay the (H:‘bts of the corporation without
his consent. S :

. (1)
2::6820—40
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Skc. 7. Records~—The corporation shall keéep correct vecords of its
business and activities and give copies of these records when asked
to do so to the representative of the Office of Indian Affairs serving
the Village. T

Skc. 8. Changes in the Charter—~Chunges in the charter may be
made by the Village and if approved by the Sceretary of the Interior
shall be in force when agreed to by a majority vote of those mewmbers
voting in an clection called by the Secretary of the Interior: Provided,
That at least 30 percent of the voting membership votes. ‘The charvter
itself shall continue in force for all time, unless taken away by act
of Congress. '

Skc. 9. ddoption of Charter.—~This Charter shall be in force when
it is agreed to by a majority vote of those members voting in an clection
called by the Sccretary of the Interior: Provided, That at least 30
percent of the voting membership votes and provided that the Village
has agreed to a constitution an({ by-laws approved by the Sceretary
of the Interior. : ; : .

This Charter is hereby approved and sulnnilted to the group of
-Indians having a common bond of residence in the Village of Tyouek,.
Alaska, to be voted on In an election called and held under the
Instructions of the Secretary of the Interior. The Charter 'shall be
deemed issued when a petition for a charter, signed by one-third of
the adult Indians, has been received by an authorvized representutive:
of the Depurtment of the Interior.

, ’ Oscar L. Crarsax,
Assistant Seeretary of the Interior.
. ‘ [sEaL]

Wasuixerox, D. C., May 23, 1929.

CERTIFICATION

Pursnant to an order, approved May 23, 1939, Ly tlie Assistant
Secretary of the Intevior, the attached: charter was submitted. for-
ratification to the group of Indians having a common bond of resi-
dence in the neighborhood of Lyonek, Territory of Alaska, and was
on November 27, 1939, duly ratified by a vote of 40 for and 0 against,
in an clection in which over 30 percent of those entitled to vote cast
their ballots, in accordance with the Alaska Act of May 1, 1936 (49
Stat. 1250), and section 17 of the Act of June 18, 1934 (48 Stat. 984)..
as amended by the Act of June 15,1935 (49 Stat. 378). :

' Dicxk Misiiakorr,
Chairman, Klection Board.
_ Niokeror Arnexax,
Secretary, FElection Board..

Maunice W, Candtony, . '
Government Representative.

O
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UNITED STATES ‘
DEPARTMENT OF.THE INTERIOR -

OFFICE OF INDIAN AFFAIRS
+.

CONSTITUTION AND BY-LAWS
' ' OF THE |
'NATIVE VILLAGE OF TYONEK
ALASKA |
.

RATIFIED NOVEMBER 27, 1939

UNITED STATES
GOVERNMENT PRINTING OFFICH
WASHINGTON : 1940

4-98



CONSTITUTION AND BY-LAWS OF THE NATIVE
Co VILLAGE OF TYONEK ’ '

We, o group of Indians having the common bond of living together
in the Village of Tyonek, Territory of Alaska, in order to have better -
life and ‘greater security, make for ourselves this Constitution and
By-laws T)y authority of the Act of Congress of June 18, 1934, as
amended by the Acts of June 15, 1935 and May 1, 1936.

ArricLe I—NiME

This organization shall be called the “Native Village of Tyor‘xek;”A

. ArticLE 1I—MEe>BERSHIP

- SrcTioN 1. Firgt Members.~All persons whose names are on the
list of native residents, made according to the Instructions of the
Secretary of the Interior for organization in Alaska, shall be members
of the Village. _ _ : :

Sko. 2. Children of Members.—All children of any members shall
be members of the Vilinge.

Skc. 8. Loss of Membership—Any member may willingly give up
his membership, or his membership may be taken away for good
reason by the Village, or if he moves away from the Village, intend-
‘ing not to return, he shall lose his membershi{). : '

%zc. 4. New Membership—Any person who has lost his member-
ship and any other native peyrson may be made a membewif he sets
Lmsghmmﬁm% .

EC. 5. Membership Rules—~—The Village may make rules to govern
membership,. either for the putpose of carrying out this Article or”
covering memnbership matters not taken .care of in this Article.

Amcu: ITI-—-GoverNING Bopy

Skction 1. Choice of Governing Body—At a general meeting
following the acceptance of this Constitution, the Village member-
ship shall decide what kind of governing body it. wishes to set up
to sFeak and act for the Village and to use the ])owers of the Village.
If there is a governing body already set up in the Village, at the time

this Constitution is accepted, the membership may decide to keep
that governing body, or it may choose a new formn of government.

Sec. 2. Choice of Ozficers.—The Village shall at the same time
decide how members and officers of the governing body shall be chosen -
and how long they shall serve.. The gVi]]uge shall then choose the
members to serve on the governing body and such officers as may.
“be_thought necessury,

- Sec. 3. Meetings of Membership and Governing Body.—~—The Vil-

lage shall decide when aud how often there should be meetings of
236778—40 -
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the whole Village membership as well as of the governing body;
also it shall decide what notice shall be given for the caTling of
meetings and how many members must be present at such meetings
in order to.do business; and it may make any other rules necessary .
for the holding of meetings. A general meeting of the whole mem- -
bership shall be-held at least once a year. T

Skoc. 4. Record and. Report of Village Decisions.~—A record shall
be made and kept of all the rules made under sections 1, 2, and 3
of this Article, which record shall be called the Record of Organiza-
tion of -the Native Village of Tyonek. Copies of this record shall
be given to the teacher or other representative of the Office of Indian
‘Affairs serving the Village. . There shall be.put in the record the
names of all persons chosen to be officers of the Village. . :-

AgricLn IV —Powees oF THE VILLAGE |

- SecrioN 1. Powers Held.—The Village shall have the following
owers: '
P To do all things for the common good which it has done or has had
the right to do in the past and which are not against Federal law
and such Territorial law as may apply. - - .°v - . . 7
To deal with the Federal and Territorial Governments on matters
* which interest the Village, to stop any giving or taking away of
Village lands or other property without.its consent, and to get legal
aid, as set forth in the act of June 18, 1934, T
To control the use by members or nonmembers of any reserve set
aside by the Federal Government for the Village and to keep order
in the reserve. R : . : S e
To guard and to foster native life, arts and possessions and native
© customs not against law. ' o
Skc. 2. Grant of Mors Power—The Village may have and use such
other powers as may be given to it by the Federal or Territorial
Govarnment. - - : Co
Skc. 8. Use-of Powers—The governing Lody shall put into use
such of the powers of the Village as the Village may give to it at
general meetings of the membership and. shall make reports of its
actions to the membership at general meetings.
Sec. 4. Rule-making Power.—The Village may make rules which
- are not against law to carry out the words of this Constitution.
ArTicLe V—Rionuts oF MEedBERS '
. Skcrion 1. Right to Vote—~All members of the Villnea 21 vears of.
age or over shall have the right to vote in Village meetings and
elections. - ce o .
" Skc. 2. Right to Speak and Meet Freely.—Members of the Village
shall have the right to speak and meet together freely in a peaceable

way. : M e S .
. gzc. 8. Right to-Share in Benefits—Members of the]Villnge shall
have equal chance to share in the benefits of the.Village. o
. ArrrcLs VI—CHANGES 1N THB Coxéﬁmmﬁ'. S
Changes in this Constitution and By-laws may be made if the
<hanges are approved by the Secretary of the Interior and by a

.
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majority vote of the Village members voting in an election called by
the Secretary of the Interior at which at least 30 percent of the voting
membership take part: R : .

BY-LAWS 61’ THE NATIVE VILLAGE OF TYONEK
Articre I—OFricErs AND THEIR DUTIEs ‘

SectioN 1. Village Records.—The Village or the governing body
shall choose one or mors members who shall have the auty of keeping
records of all actions and decisions of the Village and of the govern-
ing body and of giving copies of the records to the representative of
the Office of Indian Affairs serving the Village.

Skc. 2. Villuge Funds.—The ‘fillage or the governing body shall
choose one or more members who shall have the duty of caring for
the Village funds and keeping records of all funds taken in and paid
out and giving copies of the records to the representative of the
Office of Indian Affairs. ‘ -

Skc. 3. Officers and Agents.—~The Village or the governing body
may choose-as many officers and agents as it may need to carry out
its duties and shall state the length of service and the duties of each
officer or agent when he is chosen.

ArricLe I1.—AporrION

This Constitution and By-laws shall be.in effect when it is agreed
to by a majority vote of the Village members voting in an election
called for the purpose by the Secretary of the Interiov: Provided,
That at least 30 percent of the voting membership take part. The
pérsons entitled to vote are all the adult native residents in the Village
of Tyonek.

APPROVAL

This Constitution and By-laws is hereby approved by the Assistant

Secretary of the Interior and submitted for acceptance or rejection
by the group of Indians having a common bond of living together
in the s/'illage of Tyonek, Alaska, in an election called and held
under the Instrnetinns of the Secretary of the Interior.
" All rules and regulations heretofore promulgated by the Interior
Department or by the Office of Indian-Affairs, so far as they may
be incompatible with any of the provisions of the said constitution
‘and by-laws will be inapplicable to the Village of Tyonek, Territory of
Alagka, from and after the date of adoption of this constitution.

All officers and employees of the Interior Departiment are ordered
to nbide by the provisions of the said constitution and by-laws.

Oscar L. Crrapyax,
Assistant Secretary of the Interior.

: [seaL
WasHixeroN, D. C., Hay 23, 1030.

CERTIFICATION OF ADOPTION

Pursnant to an order, approved May 23, 1939, by the Assistant
Secretary of the Interior, the attached Constitution and By-laws
was submitted for ratification to the group of Indians having a
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common bond of residence in the neighborhood of Tyonek, Terri-
tory of Alaska, and was on November 27, 1939, duly ratified by a
vote of 40 for and 0 against, in an election in which over 30 percent
of those entitled to.vote cast their ballots, in accordance with section
16 of the Indian Reorganization Act of June 18, 1934 (48 Stat. 984),
as amended by the Act of June 15, 1935 (49 Stat. 378).

. Dick MisHaKkorF,
Chairman, Election Board.
Nickeror ALmxav,
Secretary, Election Board.
Mavorice W. Carmony, :
Government Representative.

O
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\A-6707-A

-Interin Conveyance g

APPENDIX 4-F
INTERIM CCHVEYANCE

WHEREAS

Tyonek Natlve Corporation

is entitled to a dpnveyance pursuant to sections 14(a) and 22(j) of the
Alaska Native Claing’ Settlement Act of December 18, 1971 (25 Stat. 688,
702, 715; 43 U.S.C, 1601, 1613(a), 1621(j) (Supp. V, 1975)) of the
surface est4te in the following descrlbed lands:

u.s. Survey 1865, excluding U.S. Coast Guard navigatlon
aid AA-14290.

Containing approximately 26,917.56 acres.

NOW KNOW YE, that there is, therciore, granted by the UNITED STATES
OF AMERICA, unto the above-named corporation the surface estate in the
land above-described, TO HAVE AND TO HOLD the saild estate with all the
rights, privileges, irmwunities, and appurtenances, of whatscever nature,
thereunto belonging, unto the said corporation, its successors and
assigns, totever,

EXCEPTING AND RESERVING TO THE- UNITED STATES from th:e lands so
granted:

1. A right-of=way thereon for ditches and vanxls cons tructcd by
‘ the authority of the United States, as prescribed and directed
by the act .of August 30, 1890, 26 Stat. 391; 43 U.5.C. 945;

S 2. A right-of~way thareon for the construction of railroads,

telegraph, and telephone 1iines, as prescribed and direscted by
the act of March 12, 1914, 38 Stat. 305; 43 U.S.C. 975¢;

3. The subsurface estate therein, and all rights, privileges
' immunities, and appurtenances, of whatsocver nsture, accruing
unto said estate pursuant to the Alaska Native Claims Settle-
ment Act of December 18, 1971 (85 Stat. 683, 704; 43 U.S.C.
1601, 1613(f) (Supp. V, 1375}); and ’

4. Pursuant to section 17(b) of the Alaska Native Claims Settle-
ment Act of Deccmber 18, 1971 {85 Stat. 683, 703; 43 U.S.C.
1601, 1616(b) (Supp. V, 1973)), the following public easements
referenced by easement identification number (EIN) on the
easement map in case file AA-6707-EE are reserved to the
United States and subject to further regulaticn thereby:

a. (EIN 1'C, b, D9, Dl) A_continuous lincar easemenc twenty--

. five (25) feet in width upland of and parallzl to the
‘mean high tide line in order to provide access to and
along the marine coastline and use of such shore for
purposes such as beaching of watercrait or aircrafs,
travel alcig the shore, recreaticn, and cther similar
uses; provided that the twenty-£five (23) foot marine
coastline easement shall be reduced tc a ten (i0) foot
width for any permanent -fish camp which has at lz2ast onsz

éwﬁ g
SECF
(O o .
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‘ permancnt structure within twenty-flve (29) fuct of the
mean high tide line and is In existence on the date of
conveyance, The ten (10) foot cascment 13 to runm ten
(10) feet upland of and parallel to the mean high tide
line and shall be two hundred (200) fect in length, one
hundred (100) feet on each side of the approximate center.
of the fish camp measured in dircctions generally parallel
to the mean high tide line. Deviations froem the waterline
are permitted when specific conditions so require, e.g.,
impassable topography or waterfront obstruction. This
easement 1s subject to the right of the owner of the
servient estate to build upon such cascment a facility.
for public or private.purposes, such right to be exercised
reasonably and without undue or unnecessary interference
with or obstruction of the casemecnt. When access along
the marine coastline easement is to be obstructed, the
owner of the servient estate will be obligated to convey
to the United States an acceptable alternate access
route, at no cost to the United States, prior to the
creation of such obstruction.

b. (EIN 15 C) The right of the United States to enter upon
~ the lands herein granted for cadastral, geedetic, or
other survey purposes is reserved, together with the
-right to do all things necessary in connection therewith.:

c., (EIN 16 C) Easements for the transportation of energy,

: fuel, and natural resources which are the propérty of the
United States or which are intended for delivery to the
United States or which are produced by the United States. .
These easements also include the right to build any
related facllitles necessary for the exercise of the
right to transport emergy, fuel, and natural resources,
including those related facilities necessary during
periods of planning, locating, constructing, operating,
maintaining, or terminating transportation systems. The
specific location of these easements shall be dotermined
only after consultation with the owner of the servient
estate, , Whenever the use of such easement will require
removal or relocation of any structure owned or authorized
by the owner of the servient cstate, such use shall not
be initiated without the counsent of the owner of such
improvement; provided, however, that the United States
may exerclise the right of eminent domain if such consent
is not given. Only thosc portions of these easements
that are actually in use or that are expressly authorized
on March 3, 1996, shall continue to be in force.

d. " (EIN 22 C4) A one-quarcter (1/4) acre easement for an
existing stream gaging station in the WEY% sec. 25, T. 12 XN.,
R. 11 W., Scward Meridian, ou thc right bank of the
Chuitna River. ‘

THE GRANT OF THE ABOVE—DEﬁCRIBED LANDS IS SUBJECT TO:

1. Issuance of a potent confirming the boundary description of
the lands hereinabove granted after approval and £iling by the

087
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Bureauiéf_Land Management of the official plat of survey
covering such lands;

Valid existingz rights therein, if any, including but not
limited to those created by any lease (including a lease
issued under section 6(g) of the Alaska Statehood Act of
July 7, 1958 (72 Stat. 339, 341; 48 U.S.C. Ch. 2, Séc. 6(g)
(1970))), contract, permit, right-of-way, or easement and the
right of the lessce, contractee, permittee, or grantee to the
complete enjoyment of all rights, privileges, and benefits
thereby granted to him.

Requirements of bLLtiOﬂ lA(L) of the Alaska Native Claims
Settlement Act of December 13, 1971 (85 Stat. 638, 703;
43 U.S.C. 1601, 1613(c) (Supp. V, 1975)), that the grantee

. hereunder convey those portions, if any, of the lands herein-

above granted, as are prescribed in said secticn;

The terms and conditiops of the agrcement dated Jznuary 18,
1977, between the Secretary of the Interior, Couk Inlet

~Region, Inc., Tyonek Native. Lorporation and other Cook Inlet

village corporations.. A copy of the agreement is hereby
attached ‘to and made a part of this conveyance document; and

The following third-party interest, created and identified by
the Bureau of Indian Affairs, as provided by scction 14(g)

of the Alaska Native Claims Settlement Act of December 18,
1971 (35 Stat. 688, 704; 43 U.S.C. 1601, 1613(z) (Supp. V,
1975)): : :

Right-of-way for undctground gas pipelince -
(1) File No. 72-1 traversing sclected launds in the former -

sections 22, 23, 25, 26 and 27, T. 11 N., R. 12 W.,
Seward Meridian. ) :

IN WITNESS WHEREOF, the undersigned authorized officer of the

Interim Counveyance Ne.

. MAR 31 1378

Bureuu of Land Managemeut has, in the name of the United States, get his
“hand and caused the seal of the Bureau to be hereunto affixed vn this
31st day of March, 1978 in Anchorage, Alaska.

UNITED STATES OF AMERICA

A~ ””\ (»¢<£ )

Chief, Division of
Technical Services

=
)
=y
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INTERIM CONVEYANCE
WHEREAS

Cook Inlet Region,nlnc.

is entitled to a conveyance pursuant to sections 14(f) and 22(j) of the
Alaska Native Claims Settlement Act of December 18, 1971 (85 Stat. 688,
704, 715; 43 U.S.C. 1601, 1613(f), 1621(3) (Supp. V, 1975)) of the
subsurface ‘ostate reserved to the United States in the hereilnbelow
identified interim couveyance of the surface estate in the following

described lands: ~ o ;
e 0. 007
.. INTERIM CONVEYANCE NO. i

- U.S. Survey 1865, excluding U.S. Coast Guard navigation aid AA-14290.

Containing approximately 26,917.56 acres.

NOW KNOW YE, that there is, therefore, granted by the UNITED S3TATES
OF AMERICA, unto the above-named corporation the subsurface estate in
the land above-described, TO HAVE AND TO HOLD the said estate with all
of the rights, privileges, immunities, and appurtenances, of whatsoever
nature, thereunto belonging, unto the said corporation, its successors
and assigns, forever,

THE GRANT OF THE ABOVE~DESCRIBED LANDS IS SUBJECT TO all the
casements and rights-of-way reserved in the aforementioned conveyvance of
the surface estate, and to valid existing rights, 1f any, in the said
subsurface estate, including but not limited to those created by any
lease (including a lease issued under section 6(g) of the Alaska Statehood
Act of July 7, 1958 (72 Stat. 339, 341; 48 U.S.C. ch. 2, sec. 6(g)
(1970))), contract, permit, right-of-way, or easement, and the right of <
the lessee, contractee, permittee, or grantee to the complete enjovment
of all rights, privileges, and benefits thereby granted to him, and the
grant of the lands 1is further subject to the terms and conditions of the
agreement dated January 18, 1977, between the Secretary of the Interior,
Cook Inlet Region, Inc., Tyonek Native Corporation, and other Cook Inlet
village corporations. A copy of the agreement {8 hereby attached to and
made a:part of this conveyance document.

IN WITNESS WHEREOF, the undersigned authorized officer of the
Bureau of Land Minagement has, in the name of the United Stataes, set his
hand and caused the seal of the Bureau to be hercunto affixed on this
3ist day of March, 1978 in Anchorage, Alaska.

UNITED STATES OF AMERICA

Chief, Divisidn of
Technical Services

Interim Conveyance No,




Subject to the provisions of AS 38.05 and pursuant to the regulations

DEPARTMENT OF NATURAL RESOURCES

PUBLIC NOTICE UNDER AS 38.05.345

promulgated thereunder, the Division of Lands through its Planning and

Classification Section is proposing to classify as Reserved Use Lands

the following [Selected] lands: .-

T12N.

T14N,

T.14N.

T.15N.

RI1OW.,

R1OW. ,

R.11W.,

R.10W.,

Sec. 16

Sec.. 17

Sec, 18
Sec. 19
Sec. 20
Sec. 30

Sec. 31
Sec. .16
Sec. 21
Sec. 28
Sec. 33
Sec. 6

Sec.7

Sec. 8

Sec. 17

" Sec. 20

Sec.v29

Sec. 33

Sec.
Sec.

6
7

SUBSURFACE ESTATE
SEWARD MERIDIAN, ALASKA

'BELUGA

'AII;’

POOL

USS 4543, USS 4542,

Viapan Lake)

All excl. Viapan Lake;

All;

All excl. USS 3411;
All excl. USS 2089,

USS 364;
All;

All;

All;

ARll;

All;

All east of
bank of the
All east of
bank of the

the east (left)
Beluga River;
the east (left)
Beluga River;

1.03
476

503

605
216.42

363.08

640
640
640
640
360

140

That portion of the SW4 east 105

of the east

(left) bank of

the Beluga River

All east of
bank of the
All east of
" bank of the
All east of
bank of the
All. east of
bank of the
All east of

bank of the

the east (left)
Beluga River;
the east (left)
Beluga River;
the east (left)
Beluga River;

the east (left)

Beluga River;
the east (left)
Beluga River;

*355
410
560
120

125

That portion of Tract "A"
"further described as

Wy
Wiy

4-107

289 acres+
281.5 acres+

acresi
acrest

acres+
acres#
acres+
acres+
acres+
acres+
acres+
acres+
acres+
acres+
acres+

acrest

acres#t
acres#
acres#
acrest

acres+



T15N. R.13W., Sec. 12 NEYNE% excl. Beluga Lake; 30 acres+
T16N. R13W. Sec. 10 All excl. Coal Creek Lake; 420 acres+
Sec. 11  All incl. USS 3969 Lot 1, 427.91 acres+

uss 3967 Lots 1,7,8,9,10,11,

excl. Coal Creek Lake;

Sec. 12 Wy excl. Coal Creek Lake; 305 acrest
Sec. 15 N4 excl. Coal Creek Lake; 290 acres+
Sec. 31  NEYNEAXSWk; - , 10 acres+
. Sec. 35  NEYNEYNER o 10 acres+

SURFACE AND SUBSURFACE ESTATE
SEWARD MERIDIAN, ALASKA

BELUGA POOL
T.11N. R.12W., Sec. 18 Wy, NEY%; : 480 acres +
S Sec. 19 WhNIh 80 acres *
T.11N. R.13W., Sec. 12 all;’ : A ' 640 acres #*
Co Sec. 13 Ed, NW4, ElSWy;- . 560 acres +
Sec. 24 ~ NEWNEY, ‘ 40 acres +
T.12N. R.1OW., Sec. 5 all; 640 acres +
: Sec. 6 alls 640 acres +
Sec. 7 " all including USS 4545 396 acres +
: excluding whsSwhSWLNEY,
EXSEXSEAXNW% and Tukallah
Lake and Three Mile River;
T.12N. R.14W., Sec. 1 all; 640 acres +
Sec. 2 all; o 640 acres +
Sec. 3 all; : 640 acres +
Sec. 4 all; . 640 acres +
see. 5 all; ' 640 acres +
Sec. 6 all excl. Chakachatna 600 acres +
' River; A .
Sec. 7 all excl. Chakachatna ~ 426 acres +
River; o
Sec. 8 . all excl. Chakachatna . 610 acres +
River;
Sec. 9 all; : 640 acres +
Sec. 10 all, " 640 acres +
Sec. 11 all; 640 acres +
Sec. 12 all, 640 acres +
Sec. 13 all; 640 acres +
Sec. 14 all; 640 acres +
Sec. 15 all; 640 acres #
Sec. 16 all; excl: Chakachatna = 610 aores +
River; ' -
Sec. 17 all excl: Chakachatna 460 acres +
River; :
. . _
Sec. 18" all excl. Chakachatna 605 acres +
. ﬁ B River; - -
" Sec. 19 ', all excl. Chakachatna" 603 acres +
. r River; -
Sec. 20 . all excl. Chakachatna 460 acres +
River; o
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Sec. 21 all excl. Chakachatna 630 acres

b
River; v
Sec. 22 all; 640 acres +
Sec. 27 . ally : v 640 acres + '
Sec. 28 all excl. Chakachatna 630 acres +
' River; ' '
Sec. 30 - all; 601 acres +
. Sec. 34 , ‘alls 640 acres +
Sec. 35 all; . 640 acres +
T.13N. R.10W., "7 "That portion of Tract "A" further described -
as follows: C
Sec. 1 all excl. NE4NWY and 470 acres +
the Beluga River; .
Sec.,. 2 all excl. Beluga River; 440 acres +
Sec. 3 all excl. Beluga River; 300 acres :+:
Sec. 10 all excl. Beluga River; 460 acres +
Sec. 11 Wy 320 acres +-
Sec. 15 all; 640 acres %
T.13N. R.14W., Sec. 1 through
36 . all;l . : 23,008 acres +
T.14N.” R.I0W., Sec. 4 through - ‘ o e
9 all; 3,802 acres +
Sec. 17 through o -
20 all; ) 2,528 acres +
Sec. 29 through . . -
32 " all; 2,536 acres +
T.14N. R.1lW., Sec. 1 through - o o
S h all; . 3,200 acres +
Sec. 6 - All west of west (right) 185 acres +
bank of Beluga River; .
Sec. 7 All west of west (right) 380 acres +
bank of the Beluga River; -
Sec. 8. All lands west of the west 508 acres +
(right) bank of the Beluga
o _ River, EY, Nwk,
Sec. 9 through
16 “All;’ 5,120 acres +
Sec. 17 ' All west of the west . 200 acres +
{(right) bank of the Beluga
River;
\'\
Sec. 18 All; 623 acres +
Sec. 19 All;: 625 acres +
Sec, 20 All west of west bank of 140 acres +
: Beluga River;
Sec. 21 through :
27 all; 4,480 acres +
Sec. 28 All west of west (right) 50 acres +
bank of the Beluga River; . ‘
Sec. 29 2All west of the west 460 acres +
4 (right) bank of the Beluga
River;
Sec. 30 T All; o 627 acres +-
Sec. 31 . All; 629 acres +
Sec. 32 All excl. SWHNEWSWYH, 620 acres +

SERNWRSWY: 4. 1Mq



Sec. 33 All west of west (right) 455 acres +
bank of the Beluga River;
Sec. 34 through

Sec. 36 All; 1,920 acres +
T.14N. R.13W., ' : Tract "B" 11,425.20 acres +
T.14N. R,.14W., Sec. 1 through
36 All; 22,946 acres +
T.15N. R.1l0W., ‘ That portion of Tract "A" further described as:
‘ Sec. 5 All; - 640 acres + '
Sec. 6 Els; 320 acres +
Sec. 7 E; ' 320 acres + .
Sec. 8 All; _ 640 acres +
Sec. 9 All; 640 acres +
Sec. 16 through : _ B
21 All; - 3,788 acres +
Sec. 28 through ,
33 All; 3,794 acres +
T.15N. R.1lW., Tract "A" and USS 3952, 22 871.39 acres +
. excl. lower Reluga Lake;
T.15N. R.12W., . Tract "A", excl. Beluga 20,675 acres +

Lake, Lower Beluga Lake,
Beluga River and
Chichantna River;

T15N. R.13W., Sec. 1 All excl. Beluga Lake 590 acres +
" and coal creek
Sec. 2 All excl. Beluga Lake; 100 acres +
Sec. 6 All excl. Beluga Lake; 525 acres +
Sec. 7 All excl. Beluga Lake; 230 acres +
Sec. 12 - All excl. NE¥NEY, Beluga 60 acres +.
: Lake;
Sec. 13 : All excl. Beluga Lake and 240 écres +
~Chichantna River;
Sec. 15 ©  All excl. Beluga Lake; 10 acres if
Sec. 16 All excl. Beluga Lake; 5 acres +
Sec., 17 All excl. Beluga Lake; 50 acres +!
Sec. 18 ~ All excl. Beluga Lake; 340 acres +;
Sec. 19 All; 615 acres +
Sec. 20 All; ‘ 640 acres +
Sec. 21 All excl. Beluga Lake; 625 acres +.
Sec. 22 All excl. Beluga Lake; 600 acres +
Sec. 23 ‘ All excl. Beluga Lake; 510 acres +
Sec. 24 All excl. Beluga Lakd and 510 acres +.
' Chichantna River;
Sac. 25 through ‘
33 All; 5,714 acres +!
Sec. 34 All excl. Chichantna 600 acres +,
’ River; . '
Sec. 35 All excl Lhichantna 615 acres +
' : River;
. Sec. 36 . All excl. Chichantna 600 acres +
River; .
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T.15N. R.14W., Sec.
r.16N. R.11W., Sec.
Sec.

T.16N. R.12HW.,

Sec.

Sec.
Sec.

T.16N. R.13W.,

36
20
21
25

36

16
22
25
29
30
31
36

12
13
14
15
16

. 30

T.11N. R12W., Sec.

Sec.
Sec.
T.1l3N R10W.,
Sec.
Sec.

31

32

33

34
35
36

18
19
20

11
12

through

through

of the Beluga River 800
. feet to Corner No. 1
{Common to Corner No. 4
A.D.L. 49427); thence
Southeast 84 degrees 25
minutes, 544.5 feet to

A 111

.. 22,882 acres +

acres?

+

+
+
+

+

i+ 4+ |+i+

e

f+i+i+

i
[

All; 1,280 acres +
through
all; . 7,613 acres +
That portion of Tract "A" further described
as:
_ All; 600 acres
through
All; 4,406 acres
through
All; 3,200 acres
All incl. USS 3947; 601 acres
through -
All; . 3,807 acres %
That portion of Tract “A" further described
as:
through ,
Al); 5,679 acres
B 320 acres
through ‘ :
All; 1,280 acres
Sh; 320 acres
through .
All; 9,492 acres
" All ‘excl. Beluga Lake and 467 acres
NEYNEXSWX;
All excl. Beluga Lake; 440 acres
All excl. Beluga Lake; S00 acres
All excl. Beluga Lakes 615 acres
All excl. NERNEANEX; 630 acres
All; 640 acres
_ SURFACE ESTATE
SEWARD MERIDIAN, ALASKA
SEY%; : 160 acres+
- EMNWR, NE%, N4SEY; 320 acres+
All, 640 acres+
that Portion of Tract "A" -
further descrihed as:
B4 320 acres+
All West of West (right) -
Bank of Beluga River
excluding that parcel.
Commencing at M.C. No. 1
U.S. Survey 3901; thence
North along the meanders 550



Corner No. 2 (Common to
Corner No. 3 A.D.L. 49427);
thence North 660 feet to
Corner No. 3; thence
East 990 feet to Cormerx
No. 4 (Common to the right
bank of the Beluga River);
- thence South along the
neanders of the Beluga
River to Corner No. 1l the
point of beginning of this
metes and bounds description;
containing 15 acres and
situated within Section 12;
and U.S.S. 3901
T13N, R1OW, S.M,

Sec. 13 All West of West (right) 630 acres+

Bank of Beluga River; i
Sec. 14 All; 640 acres+
Sec. 22 All,; T 640 acres+
Sec. 23 ° All, T 640 acres+
Sec. 24 All; S 640 acrest
Sec. 25 All; . ' 297.53 acres+
Sec. 26 All,; 584.70 acres+
Sec. 27 All; , .- 640 acrest
Sec. 34 All excl. uss 3596, :

0SS 3963; 602.92 acres+
Sec. 35 All excl. USS 3962; 83.41 acres+

Subsequent to the classification of these lands the Division of Lands proposes
to convey said lands to the United States for the purpose of reconveyance to Cook -
Inlet Region, Inc., under the "Terms and Conditions for Land Consolidation and
Management in the Cook Inlet Area.™ :

The conveyance of the described lands are subject to the followlng valid existing

rightst
BELUGA POOL
VALID RIGHTS
Coal lease : Mining Claim Oil & Gas lease
25081 303117 to 303132 41878 57565
36283 46578 57567
36323 S SLUP ' 47878 58020
64526 , 67095 o , 48928 58133

75703 - 60882 49787 59865
o S o . 50119 60129
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ROW Per
- 28471
32180
32183
33939
34126
34494
37198
56013
57588
58034
200680

Tbr. Sale
60524
Mat. Sale
81259

Coal lease

33557

ROW Permit
57236
56583

Ltr. Permit
57798

MIDP -
37463

Coal Pros. Per
64545

VALID RIGHTS
CHICALOON

ROW Permit

52374
2311

VALID RIGHTS
. KNIK

Oil & Gas lease

57050
55913
52645
73241

4-113

50120

50752

51627

51971
52642
53393
53905
54307

54400

54583
56183
56375
56466
57012
57014

62462
62950

62952
63652
64923
66947
67146

67987

68006

T —————



et o

VALID RIGHTS
NINILICHIK

011 and Gas lLease

68001
56990
56996 oot
56041
59625
42865
42343
40832
63236
45961

A determination of whether or not any body of water or waterway w1thln or ad]oining
the subject lands is navigable under the laws of the State of Alaska has not been _
made. This subject will be addressed prior to the conveyance of the subject lands to
the United States.

. o

Maps delineating the proposed conveyance lands are available for public review and
inspection at the following location: Alaska Department of NWatural Resources,
Division of Lands, Planning and Classification Section, 323 E. 4th Avenue, Anchorage,
Alaska 99501. . .

Written comments relating to the proposed conveyance action must be received by
the Planning and Classxfication Section of the Division of Lands, 323 E. 4th Avenue,
Anchorage, Alaska 99501 oq or before 4130 p.m.,; October 30, 1978 in order to be -

considered. Please direct said cottespondence to stcphcn'neeve, Chief, Planniuy
and Classification Section, Alaska Division of Lands.

The Division of lLands reserves the right to waiVe any technical defects in this o
noticea ' ’

Te
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APPENDIX 4-F

TRIBAL GWNED _Tyonek Reserve

INDIVIDUALLY OWNED

GOVERIMENT OWNED

" FILE NO. 72-1 -

GRANT OF EASEMENT FOR RIGHT-OF-WAY

KNOJ ALL MEN RY THESE PRESENWTS:

That the Uaited States of Americe, &cting by and through Roy Pofatrovi;h,
Burcou of Indien Affairs, Department of the Interior, Superintcndcué,
Acchorege Agency, hcreinaftcr.réferred to au."Gréntor", undsr nﬁthority _
contéinpd fn the Act of March 11, 1904 (33AStdt’65) o8 emcndcd by thé Act'éf

March 2,.1917 (39i8t4t 973); and pursuént to the provicions of the Acﬁlof,
| Februar.}"S, 1948 (62 Stat-17; 25 U.S.C. 323-328), and Part 161, Title 25,

Code of:Federhi—Régdlntlons, fn consideration of $1,670.00, the receipt of

which s oéknéwiédged, does hercby grant to the Marathon 011 Compsny cnd -

Un{on 041 Company of Colifornia, its successors and assigne, hercinafter

. referred to es "Grontee', an casement for-right-of—wny‘foy the followingfv
purpose, nanely: “The rigbt, casement, eud privilege to construct,

operate and mginfainlgn uniderground gas pipcline with nececgpry appurtenancce
thereon or chefein, together with the right of ingress and egrecs when
necessary fér the above mqntioaed purposes, through,'" on, over, under nnd‘

" sacro3g the land embraced within the rightvof-wdy situated on the following

deocribed londs located vithin the Honucwkic'Renervction, Stete of Aieeka:-

Sections 22, 23, 25, 26 & 27, Township 11 North,
Range 12 West, Scward Meridian.
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~ APPENDIX :4-F (cont)

The sbld easement,.aé shouwn on.ﬁhe trnctAﬁap bttﬁched hereto, limifcd to
end more part{culerly described oei
As shown on attached plat
¢ This enaeménc 18 subject to any prior volié existing right or adverse

cla{m and {8 for & term of 20 vears from that dnte of apnroval, 6o long as

sald eoscment ghall be actuslly used for the puvpose above specified;
PROVIDED, that this right<of«say sholl be terminuble in whole or {n part by
the Grantor for ¢ty of the following causes upon 30 deya' vritten notice and

foilure of the Grantee within said notice periocd to correct the basis of

termination (25 CFR 161.20):

A. TFailure to comply vith cny term or condition of the
grant or the spplicable regulations.’

B.: A nonuse of the right-of-vay for a consecutive two-vecor
period for the purpose for which {t wss granted.

C. An sbandonment of the right-of-woy.

D. Failuro of the Grantee, upon completion of conatrustion,
to file vith the Crecutor an affidavit of completion i
pursuant to 25 CFR 161.16, .

The condition of this easement shall exterd to end be binding upon

t

end shall {oure to the benefit of the succercors end assigne of the Granteo.

IN WITWESS WHCZREOP, Crantor has cxccuted thig grant of cascment

this /o day of December, 1971,

’ ]

UNITED STAICS OF A*ERICA

!

A / /e

<., . r e, . .
By: J .,:"f’j," VA / e ‘/—."., ‘

‘U.S.. Departiceat of the Interiovr
Bureeu of Indign &ffalrs
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APPENDIX 4-F (cont)

Figure 4-F-1
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CHAPTER 5
COAL TECHNOLOGY

INTRODUCTION

The Beluga Coal Field has two important assets: It is located near
tidewater, and its subbituminous coal has a Tow sulfur content. For théée
and other reasons, development of the field is being seriously considered.
A preliminary examination has been made to determine potential uses of
this coal- field within the next decade.

However, there are numerous options available throughout the deve]opmeht
process from the method of‘reéoveny to its end use. With the increasing
national emphasis on coal for electrial generation or as a source of
synthetic fuels, thevnumbgr of potentially feasible alternatives appears
- to be expanding. This chépter describes various coal technologies which
- might be employed at Beluga. ‘

In 1977,~ the Alaska Department of Natural Resources, Division of Geo-
‘logical and Geophysical Surveys developed a large color map of Alaska
showing not only the energy resources in Alaska, but also energy oper-
- ations. inc1uded are all bf the coal generating faci]itiés, capacity in
‘megawatts. location, and the size and location of the major electrical -
transmission lines.

~ " COAL RECOVERY

With advances in‘equipment and'techno1ogy, surface mining of coal has been
" replacing underground mining in the United  States since 1915, Surface
mine production currently cdmprises‘ha]f of the total United States coal
production.

The cost per ton of surface mined coal is less than that of sub-surface
mined coal because of the relative ease of obtaining the mineral. As the
primary costs for surface mined coal are for equipment and ma1ntenance,_
strip-mine produced coal 1is more economical on a large scale,



The decision as to which mode of coal mining should be employed will be
determined by the stripping ratio, i.e. cubic yards of overburden to,tons

of marketable coal. A surface mining depth of less than 180 feet i5 the

] current limitation imposed by available machinery.
SURFACE

Importantly, the fecoverable coal is increased from approximately 50% dn
underground mines to nearly 85% in surface mines. Surface mining permits

recovery of coal where coa]'Bed thinness, multiple beds close together,
| split - seams, roof characteristics, or other geologic conditions would
' prevent extraction by underground methods (Tetra Tech, 1976).

The basic functional steps of;surface coal mining begin with the remdvé]l
of the overburden, the earth and rock covering the coal seam. After the
overburden is fragmented with explosives, it is "spoiled" at the side of
the pit opposite the cut. The exposed coal is then broken up and fémoved;
- Finally, the spoiled overburden is back-filled and vegetation is restored
to the area.

Machines used in surface mining range in size from trucks, bulldozers. and
front-end loaders to gigantic power shovels and draglines. These shovels
and draglines are the world's largest mobile land machines; the biggest
dragline available is capable of picking up 180 cubic yards per scoop.

Surface mining can be developed along three lines depending upon thé:
physical characteristics of the area to be mined:

Area coal seams running relatively parallel to flat or rolling
‘surface. ' '
Contour - mountainous or hilly terrain.

Open Pit - coal beds are extremely thick or sharply pitchéd[



Part of the exposed coal may be augered for further extraction once the
normal surface operations have reached their economic 1imits as shown in
Figure 5-1.

UNDERGROUND

~Underground mining sys¥ems can be -classified according to the equipment-
used. In the conventional and continous systems, about half of the coal is
removed from the seam, leaving the rest as:-pillars to support the mine
roof. Roof supports are installed and the coal pillars are sometimes
removed for the additional coal.

The conventional method is to use sparkproof -explosives or compressed air
to shatter the coal. The continuous mining method is employed in the
extraction of over half of the coal mined underground in the United
States. This method uses a single machine to mechancially break and load
the coal. : '

In the longwall mining syStan; hydraulic yielding jacks support the roof
along the immediate face of removal. As the face advances, the roof be-
hind is allowed to collapse. '

The shortwall system uses continous or conventional mining systems in
conjunctinn with longwall roof supports to extract the coal pillars (Tetra
Tech, 1976).

RECOVERY EXPERIENCE IN ALASKA

Early coal production in,Aiéska came from a number of underground mines.
Between 1916 and 1940, proquétion was pfimari]y bituminous coal from the

‘Wishbone Hi1]l district of the Matanuska Coal Field and subbituminous coal
from the Healy and Suntrana areas of the Nenana Coal Field. Within ten .
years of its introduction in 1943, surface mining became the dominant
‘means of extraction in Alaska. '
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Figure 5-1
Contour Mining with Bulldozer and Auger

Source: Tetra Tech, Inc., Energy From Coal: A State of Art Review, p. IV-3.



Currently, Alaska's only major commercial operation of coal is a surface
mine at Usibelli which extracts about 700,000 tons per year. A dragline
~with a 33 ‘cubic. yard - capacity was recently constructed at Usibelld.

¢ .

PLANS FOR BELUGA

President Carter's emphasis on conversion to coal as a national policy has
prompted interest in opening the Beluga- Coal Field. At Beluga;
conventional surface mining equipment such as trucks, scrappers, front-end
- loaders and draglines for overburden removal will be considered. If
overburden must be,mqved very far, bucket wheels may be used (Patsch,
'1978). The planned rate of coal extraction will 1arge]y'determiné ihé
specific equipment employed. : ‘ R

BENEFICIATION

Beneficfation, the prepakation of. coal(s) prior to usage, has been
practiced, with varying degrees of proficiency, from the time coal was °
first used. Consisting of any or all of the following, the beneficiation
of coal enables man to utilize its heating or chemical qualities to their
fullest: '

Raw coal preparation

Size reduction (breaking or crushing)

“Screening

Cleaning (wet or dry methods)

Drying
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RAW COAL PREPARATION

To improve product quality and uniformity, various underground prepar&tfoh
methods can be used depending upon the specific geographic 1ocation'énd
seam characteristics of the raw coal.

Sampling the entire mine area provides a basis to determine optimum mining
and preparation methods. Selective mining can then be employed  to
maintain uniformity in chemical quality, eliminate removable impurities,
regulate sizes and size ratios, and control moisture content. Thus, the
coal obtained can better satisfy predetermined market requirements by
selecting or blending coals of several characteristics from the area
(Anderson in Leonard, 1968). ‘ '

Futher treatment of the raw coal prior to mechanical béneficiatidd
“involves the removal ' of large pieces of tramp iron and other fmpuritieé{
Tramp iron must be removed from the coal prior to further beneficiation as
the iron can damage equipment and lead to expensive down-time and repairs.
The primary means of removing tramp iron is by magnetic' attraction
involving: '

1. ‘a protative e]eétromagnet which lifts the iron from the coal,

2. a permanent type magnet which is a self-cleaning version of’
the above but is slow and inefficient, or

3. an electromagnetic -pulley that is expensive' but | highly
efficient,

“Hand picking, the earliest fomm of cba] preparation, s still used: to

remove impurities. First. used to remove pieces with an objcctionable

outward appearance, it is still practiced on the plus one-in. sizes, and

especially on the plus four-in. and larger sizes (Anderson in Leonard,

1968). ’

4
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- SIZE REDUCTION (BREAKING & CRUSHING)

As of 1967, 65 percent of the coal in the United States underwent bene-
ficiation processes involving breaking and crushing. Reduction "of
particle size facilitates the cleaning process ahd supplies the variety of
uniform sizes  demanded by end users. 4

The reduction is accomplished through two or more stages of mechanical
action involving impact, compression, splitting, shearing, or attrition.
Primary breakers reduce the raw coal to a maximum size of four to eight
inches for washing and other: preparation. The various sizes may be
screened before delivery to different washing units and the secondary
crushers where it is further reduced to sizes from about 1) or 1 3/4 to
0-in (McClung in Leonard, 1968).

Breaking and sizing activities are extremely efficient. Processing 1012
BTU's of coal consumes about 2.0 x 109 BTU's of the energy, of which 80-85
percent is provided by electricity and the remainder by oil. Costs for
breaking and Sizing operations in 1972 were about $2,250 per 1012’BTU'S of
which 87 percent were operating costs and 13 percent fixed costs. This
approximates $0.002 per million BTU's or $0.055 per ton of coal (Sc1ence
and Public Po]1cy Program, 1975).

SCREENING

The sizing of coal fragmenfs, its separation into groups of particles’

ranging between defined maximum and minimum dimensions, is one of the most

important beneficiation operations. . Although it is usually accompanied by:
some crushing, sizing may often be the only beneficiation operation

performed from the time the coal is broken at the face until it 'is
received by the customer.

Usually, sizing. is accomplished by sifting the coal through' Screens,

Although relatively uncommon, very fine particles may be commercially
separated by differential éett]ing in air or water currents (Shotts in
Leonard, 1968).
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CLEANING

In the cleaning, or washing, of coal, two categories of methods are used.

The first, wet washing, is most commonly used by coal operators. Three

basic methods of wet washing are employed: 1) flotation of coal on a

magnetite-pulverized iron ore-slurry allowing impurities the settle out;

2) entraining the coal in an upward flow of water; and 3) froth flotation.
which employs chemicals to make the coal water-repellent, allowing it to

‘attach itself to -air bubbles and be skimmed off the surface of the water

(Sc1ence and Pub11c Policy Program, 1975).

The second cleaning category is the dry washing technique. Basically,
this uses forced air to remove small particles from crushed bituminous
coal. While not all coals can be pneumatically cleaned, it is the most
acceptable method in terms of delivered BTU cost (Leonard, 1968). -
: |
Washing is generally 96-97 percent efficient, depending on the percenfage ,
of feed that requfres washing. For each 1012 BTU's washed 2.2-2.4x109
BTU's are required of which 80 percent is supplied by electricity. Costs
for wéshing in 1972 were approximately $11,900 per 1012 BTU's of which 24
percent was for fixed costs and 76 percent for operating costs. This is
“approximately $0.012 per million BTU's or $0.31 per ton of coal assuming
an energy content of 26 x IO6 BTU's per ton.

The water requirements for wet washing operations varies with the specific
method employed. Battelle indicates that an average of 1,500 to 2 ,000
gallons of water are required for each ton of coal washed. Tenakron,
however, estimates only 524 gallons are used per ton, of which 18 gallons .
are consumed in the process.

. The solids generated during any washing process total about 4,000 tons of
every 10]2 BTU's. For a typical plant processing 500 tons of coal -per
hour, approximately 1,000 tons of waste which must be disposed of are
generated daily, depending on the type of coal (Science and Public Policy
‘Program, 1975).
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DRYING .

Drying of _coal. is required regardless of the washing method enp]ded,
' Drying is a costly project and is usually accomplished by forcing hot air .
streams over the wet coal (Science and Public Policy Program, 1975).

Surface moisture may be removed for a variety .of reasons:

1) fac¢ilitation of handling, shipmént, and storage, including the
avoidance of freezing; '

2) maintenance of high pulverizer capacity;

3) “increase in heating efficiency by reduction of heat lost through
evaporation during burning; ,

‘4)  increase in quality when coal will be used to produce coke,
briquettes, or chemica]s;

5) reduction of transportation costs through Tlower shipping
weights; ‘ ‘ -

6)A facilitation of dry coal washing processes (Leonard, 1968).

Industrial coal dryers employ continuous direct contact and convection to
dewater coal. Coal dryers can be grouped into six basic types:vi (1)
fluidized bed, (2) suspension or Flash, (3) Multi-Louvre, (4) vertical
tray and Cascade, (5) continuous carrier and (6) drum type (Leonard,
1968). '

A considerable amount of dust is produced and collected in the drying
process. If used as fuel to heat dryer gases, collected dust can provide
‘all or most of the heat 'required for drying. To reduce dust during

“subsequent handling and losses during transport due to wind, the
.application of 1.5 td 2.0 gals./ton of heavy o0il. has been found to be.
,quite successful (Ellman, 1975).
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- EXPERIENCE IN ALASKA

, Research on washability of Alaskan coals supplementing the efforts of the

U.S. Department of Energy (formerly U.S. Bureau of Mines) has been
recently pub]ishgd (RAD, 1978). Nine coal samples were collected from the
Nenana, Jarvis Creek and Matanuska coal fields. These samples were
~crushed to 38mm, 8mm, and 14 mesh sizes and sinkfloated at 1.30, 1.40, and .
1.60 specific gravities. The  products were analyzed for moisture, ash,
- heating value, total sulfur, and pyritic sulfur and washability data was
‘calculated and tabulated.

The results showed that subbituminous "C" coals from the Nenana field
could yield products ranging in heating values from 10,500 to 11,500
btu/1b with 0.25% sulfur on a moisture free basis. 'Subbituminous "C" coal
from Jarvis Creek could be upgraded to more than 11,000 btu/lb on a dry
_basis and sulfur could be reduced to less than 1% after crushing to 14
mesh. High volatile "B" coal from Premier Mine gave a product with a
“heating value of 13,300 btu with 0.42% sulfur while high volatile "A" coal
from Castle Mountain produced 14,400 btu/1b with 0.49% sulfur, both on a
dry basis. (For a sample analysis of coal from the Beluga coal field, see
. Appendix 5-(,) ‘ '

Currently, the Usibelli Coal Mine crushes and screens coal to 4 inch
- minus. About- 10-15% of the coal is washed, depending upon specifications:
which:vary from customer to customer.

- BENEFICIATION AT BELUGA

. _Beneficiation technology to be used for the Beluga coal has not been'

. determined at this time. Inevitably, however, it will depend upon
custamer specifications.
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STORAGE

iCoal is unique in its storage characteristics. It is the.only fossil fuel
that may be stored in any quantity, for any time period, indoors or out,
on surface or under water, with safety, and at low cost. Storagé-may
occur at the mine, preparation plant, and user's plant and is classified
according to purposed- use. Live .or active storage feeds directly to
firing equipment and is usually kept under cover. Reserve or inactive
‘stordge is nomally stockpiled outdoors.

{Storage policies will vary ‘according to plant size and type, coal

_ characteristics, transportation facilities . from the mines, seasonal
fluctuations 1in demand, and storage facilities. The amount of active
storage is usally 3 to 7 days supply, while reserve stockpiles are for a
30-day supply or 20% of annual consumption, whichever is greater.

OUTSIDE STORAGE

Qutside storage piles should be Jlocated in open, well drained,
hard-surfaced sites that avoid heat elements of any kind. Although piles
,are commonly conical, wedge and kidney shapes' can be used to increase
'capacity. |

Uncompacted piles may be used by plants requiring less than 500 tons of
outside storage. Using double-screened or slack coal, these piles should
not exceed 20 feet in height, reductions being made in relation to the

.coal's reactivity. ' ’

Compacted coal piles should always be used for ldrger reserve piles.

{Successive layering and compaction seal out air and water, minimizing

‘spontanequs heating and reducing heating-value loss to no more than @ne

percent (Figures 5-2 and 5-3). | '

If stockpiles are properly built, further sealing is uéua]]y not required.
However, for additional protection, the pile may be capped with asphaTt,
road tar, or a 6 inch layer of fine coal (% x 0 inches) anchofed~by ad
inch layer of at least 2 x 0 inch (National Coal Association, ND).
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- Haphaiard,Stacking,-Showing Air Circulation
Figure 5-2 |

4 IN.LAYER COARSE
COAL (BINDER)

FINE COAL (SEALER)

FiRM WELL~
DRAINED BASE

Cross Section of Compacted Pile

Figure 5-3

Segregation of Different Sizes of Coal
‘ in Conical Pile.

Figure 5-4

Source: "Coal Storage Methods," Fuel Engineering Data, National Coal
Association, Washington, D.C.

5-12




. STORAGE EFFECTS

The following effects of storage vary according to the characteristics .of
the coal in .question and the storage method used. These effects are
almost eliminated in a correctly compacted stockpile. In-plant live
storage hormal]y presents few problems because of its location and rapid

- usage.

Coals, especially those of lower rank such as subbituminous and lignite,
suffer from s]acking Dur1ng warm weather, gradual moisture evaporat1on
cracks and breaks up the coal particles with exposed surfaces

Changes in burning characteristics are important in slack-size coals. Its
caking tendencies may decrease significantly, improving efficiency in some
types of fuel-burning equipment. After long storage, 'kindling
temperatures may rise and mineral matter may oxidize to some extent.

Deterioration in heating value varies widely, depending upon the method of
storage and the climate. For example, an uncompacted West Virginia coal
- showed a loss in heating value of 1.2 percent the first year, while a
compacted ‘storage p11e of Central Pennsylvania slack lost only 0.3 percent
after six years (Nat1onal Coal Association, ND).

~ Spontaneous: cambustion is more likely to occur with coals of high
bed-moisture, oxygen, and volatile content, the properties of the low-rank
coals. For example, Australian brown coal ignites at about 200°C.
(392°F). The main cause of spontaneous combustion is the absorptioﬁ of:'
oxygen by the coal, a process which generates heat and produces carbonf
dioxide, carbon monoxide, and water. However, low-temperature oxidation
is complex and not completely understood.

h Catalysts, such as pyrite (FeSz), can occur in the coal. Although the'
~effects of pyrite are disputed, experts believe that it unites with oxygen

‘and water to- form sulfuric acid and iron sulfate. The heat generated in

“this process raises the temperature and oxidation rate of the coal.
Pyrite, however, can be removed by washing (Sondreal, 1974).
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The heating process is dependent on the total coal surface exposed to the
air. Air currents within a pile not only carry away heat, but also supply
oxygen for combustion. Larger lumps fall to the outside when coai3is

piled by letting it drop into a conical pile (Figure 5-4). This creates a
spectrum of conditions, one of which may provide the heating and
“ventilation ideal for combustion. Wet storage of coal, in contrast, cools
the coal, but alters ventilation and increases pyrite activity. '

When dried coal is used, it is important that it be cooled before sfock-A
piling. The greatest danger is during the initial storage period and any
additional heat will encourage spontaneous combustion -(Figures 5-5 and
5-6). ' S

~Coal pile fires can usually bhe extinguished by isolating the burning coal
from the pile. Water may be temporarily effective, but excessive moisture
will increase the rate of oxygen absorption in the coal. Carbon dioxide
may also be used but, as with water, heating is likely to redevelop
(National Coal Association, ND). ‘

Surface moisture may cause )winter freezing problems. These can be .
prevented by using large, double-screened coal and/or thermally dried,-
oil-treated coal. Dried coal should be cooled to ambient temperature
before stockpiling to prevent the subsequent release and condensation of:
water vapor (Paulson, 1975). ' ’

Coal storage facilitates b]ehding, allows mines and plants to funcﬁiow
more independently, and permits adjustments for fluctuations in demand¥anq
weather conditions (Tetra Tech, 1976).

EXPERIENCE IN ALASKA
Coal étorage in Alaska has encountered few difficulties. On occasion, a

* customer in the Interior Region will sprinkle coal with water t0‘sett]é
. dust and if this action is followed be very cold weather, the result is a
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Figure 5-5

Temperature history of dried subbituminous stockpile.
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Figure 5-6
Temberature history of dried 1ignife stockpile.

'Source: Paulson, Cooley, U.S. Bureau of Mines, Wegert, and Ellman;
o "Experiences in Transportation of Dried Low-Rank Western Coals;"
. to be presented at SME Meeting; September 10-12, 1975. -

5-16



"freeze" of the coal which makes handling very difficult.. However, the
coal is not washed for shipping, thus avoiding the problem of surfééé
water. Inherent (intefna]) moisture does not present freezing
difficulties. '

‘Golden Valley Electric Association has had some minor problems with:
spontaneous combustion. At Usibelli, the mine workers merely remove that
portion which is smoking to a remote area and allow it to decompose
safely. While spontaneous combustion occurs occasionaily, it is 1imited
by. the low pyritic sulfur content of the Nenana coal. It is further
_ reduced by the fact that the coal is not dried during beneficiation (Rao
to DEPD, 1978). ' '

In the Beluga Coal District, Placer-Amex is considering the storage and
“transporation of coal in oil. (See "Coal Transported in a S]ukry,“
Chapter 6: Transportation.)

GENERATION OF ELECTRICITY

The technology of burning coal to produce electriéity was discussed ‘in’
Phase- I, Volume I Report of this project. An excellent status of com-
"bustion systems is given 1in "Fossil Energy Research and Deve]obment;
~ Program for the U.S. Department of Energy. " 1978. Since the Clean Air
Act. of 1970 and the Amendments of 1977 are extremely important to the
coal-fired segment of the electric utility industry, an abstract of the
’ conténts of the Act and Amendments are given below (Bromberg, 1978);f

THE ORIGINAL CLEAN AIR ACT

After a long and frustrating legislative ordeal, the Clean Air Act Amend- ..
ments of 1977 were finally signed into law by President Carter on August
7, 1977. This dis not a new philosophy. The basic framework and
objectives of the 1970 Act have been retained. Certain features have been
strengthened, certain modes of compliance, such as intemittant controls,

have been eliminated as viable options; but the geﬁera1 thrust pf‘
achieving lower ambient air concentrations of certain pol]utants'remains',

the same. ' i
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When the Clean Air Act of 1970 was enacted, SO2 was conéidered the'major
hazard in emissions'frun‘coal-fired plants. Regulations and enforcement
procedures were established for S0, on a two tier system. On the national
level New Source Performance Standards (NSPS) were set for all new
coal-fired generators, limiting their emissions to 1.2 1bs SO2 per 106 BTU
of heat input. This 1is the maximum allowable Federal emission rate for

new sources. The individual states can, and often have, imposed more
hstringent regulations for urban areas. The objective of these emission
limitations is the attainment of certain maximum ambient concentrations of

pollutants.

Additionally, each state was réquired~to establish its own State Imp]emenJ
tation Plan (SIP) for the control of S0, and other pollutants. These
regulations apply to existing plants as well as to new plants if the Spate
regulations are more stringent than those of the Federal Government.
Pennsylvania, for instance, has a three-tiered SIP for large, stationary
sources. Plants located . in rural areas are Timited to about 4 1bs,
502/106 BTU; .and plants in ugban areas (Pittsburg and Ph1lade1ph1a) are
Timited to about 2 1bs. 502/10 BTU.

The Clean Air Act has also added a new dimension to the design and
operation of coal-fired boilers. As a result, the sulfur content of coal
has become a characteristic of importance equal to that of the calorific
value and ash content.

The SO2 emissions from coal-fired combustion plants can be reduced e1ther
by adjusting the feedstock before combustion or by treating the effluent
gases after combustion, or by a combination of the two. Under _the
constraints of existing technology there are only three techniques which
are applicable to large scale operations. First, before combustion, the
_sulfur content of the raw coal may be reduced by mechanical beneficiation
or, secondly, alternate sources of low sulfur coal which meets emission
limitations upon direct combustion may be employed. As the third
alternative, higher sulfur coals may be used, and the SO2 in the effluent
gases removed by 1ime or limestone flue gas desulfurization (FGD). Alaska
is fortunate in that much of Alaska's coal is lower in sulfur than the
so-called "low sulfur" western coals. | |
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Active research and development programs are presently underway in a
number of other areas including: chemical desulfurization; magnetic
beneficiation; fluid bed combustion; regenerable FGD systems as well as
coal gasification and liquefaction. At the present time, however, only
‘the aforementioned three technologies are available. ‘

The use of low sulfur coal is not really a new technology but a change in
fuel supply. Traditionally, "low sulfur" coal has been classed as a coaT
with a sulfur content of less than 1 percent. When used as fuel for
~combustion, the term "low sulfur" coal should properly be defined with
respect to the applicable clean air regulation. Before a coal can be
classified as "low sulfur," the calorific value of the coal must be
determined, as well as the geographic location of the boiler. Table 5-1
indicates the maximum percentage sulfur content of coa]s of various. BTU
ratings which may be burned and not exceed the indicated SO2 em1ss1on
limitations.

THE CLEAN AIR ACT AMENDMENTS OF 1977

The Clean Air Act Amendments of 1977 have introduced changes in the Act of
1970. The general objective of improved ambient air quality remains, but
tﬁe choice of compliance modes 1is less clear than previously. In -the
past, a utility generally had its choice of technology to meet the
prescribed emission limit. The options are now more nebulous and "Tow.
sulfur" coal may no longer be a viable mode of compliance, an important.
consideration for Alaska. ' '

The objectives of improved ambient air quality standards have been

strengthened as evidenced by the emphasis on best available control

technology (BACT) and lowest achievable emission rates (LAER). The new

amendments have éhanged the term "emission standard" to "standard of
~ performance,” a wording change which may have a great impact depending
upon how EPA proceeds to establish these standards. '
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TABLE 5-1

Sulfur Content of Coal Réquired to Meet Sulfur Oxide Emission
Standards in Coals of Different BTU Content

Emission Standard % S Meeting the SO, Emission Standard*

“(1ba SO, per . 7 "for a Coal WhBse Btu Content
million Btu) (in Btu per 1b.) is
Btu/1b 8,000 - 10,000 12,000 14,000

0.6 0;24%5 0.30%S 0.36%S 0.42%
1.2 0.48 0.60 0.72 0.84
2.0 0.80 1.00 1.20 1.40
4.0 1.60 2.00 2.40 2.80
6.0

- 2.40 3.00 3.60 4.20

* Assumes all sulfur is converted to SO,. The fact that some sulfur remains in the
ash (about 5 percent) would raise thebe entries by a comparable amount.

~Source: J. Philip Bromberg, “The Implications of the Clean Air Act Amendments.of
1977 for Coal Utilization," Society of Mining Engineers of AIME, 1978.




The original Act mandated the attainment of National Ambient Air Quality
Standards (NAAOS) by 1975. While some progress has been made, these
standards were clearly not attained in many parts of the country,
including almost all urban areas. A major purpose of these amendments was
to provide an additional and stronger thrust in the direction of “the
prevention of significant deterioration (PSD) and nonattainment of air
quality standards. ' | |

The punitive aspects of the act has been harshened. Fines of $25,000‘ per ,
day are possible. In addition, financial penalties are mandated in cases
of delays in compliance. The non-complier must forfeit any finan'ciall '
benefit he achieved by his non-compliance, either to the state if the
state initiates the action, or to the Federal government if the Federal
government initiates the action in the face of state inaction. -

The problem of interstate pollution is a]so'vaddressed. It allows neig'h-"
boring states to protest the operation of sources which might affect their
own states. o |

That water 1is a resource with vested property rights was recognized
centuries ago with the development of riparian rights to water. It.is now
being recognized that air is also a resource with vested property rights,:
“particularly within the context of nonattainment and PSD.

LOW SULFUR COAL

Under the Clean Air Act of 1970, low sulfur coal was a viable and
acceptable mode of compliance with the new source performance standards.
Many eastern utilities made plans to utilize large quantities of imporAt_'gq‘
western low sulfur coal to meet these standards. Projections of future
production in the western coal fields were based on the assumption that
large tonnages would be consumed in eastern boilers.

Each state must detemmine with respect to its SIP "the extent to whi'cl:h‘

compliance with the requi.rements of such ‘plan is dependent upon use of
coal or coal derivatives which is not Tocally or regionally available.”
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The Ameﬁdment then goes on to note that any major source may be prohibitéd
from burning fuels other than locally or regionally available coal or coal
derivatives if such use would result in local economic disruption or,
unemployment. It dis reasonable to assume that the governors of the
individual coal mining states will be under extreme pressure to invoke
this section whenevér imported low sulfur coal threatens to displace local
coal.. In invoking this prohibition, the Act goes on to state that’the
effects ofvgltimate consumer costs must be taken into account. The mode
of taking these costs into account will presumably be established by later
regulations. Apparently, in-state use of Alaska's low sulfur coal will be
permitted, .but out-of-state shipment may depend upon the location of the
customer. N

Section 111 (109) has considerably altered the concept of NSPS. EPA must
now revise the present standards to require not only emission limits,lbut
also percent reductions in effective sulfur content. This t“hqé
considerably altered the efficacy of the three technologies previousiy
discussed and has altered the relationship between them. Scrubbing or
beneficiation will apparently be required on all coal regardless of the
sulfur content of the coal. The percent reduction is to be detemined by
regulations yet to be promulgated by EPA. It should be noted that if this
percentage exceeds the amount by which the sulfur can be removed by:
beneficiation, then this section may require scrubbing virtually
everywhere, regardless of the coal used. On the other hand, there is some
legislative history indicating that the Administrator may establish, a
range of percent reductions based upon the sulfur content of the raw coal .

"BACT, LAER (and NSPS) will mean what the Administrator of EPA eventually
- says they mean. In addition, they will be detemmined on a case by case
basis." (Bromberg, 1978). o

The application of BACT may require a case by case imposition of limi{
tations more stringent than NSPS, particularly in PSD areas, and LAER will
require .the 1imposition of limitations more stringent than NSPS in
nonattainment areas. In other words, the yet to be established LAER
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standards will effectively be the NSPS in nonattainment areas. Con-
sidering EPA's history of committment of scrubbers, it is not unreasonable
to expect that a substantial portion of compliance technology will be
defined in termms of scrubber capability. |

'In establishing these standards, the Act mandates that consideration must
be given to such factors as costs, available technology, energy -
consumption, as well as environmental impacts. The new pemitting
procedures may well require the preparation of an environmental impact
statement, or the equivalent thereof, for the construction of any new
plants or the conversion of old plants.

The temm "emission standards" has been changed to "standard of perfor-
mance." This subtle change could be of great significance. An "emission
standard" is fixed uniform number such as 1.2 1bs. SO2 per 106 BTU. It
~allows the operator to comply by any means which will achieve the desig-
nated number. It is uniform for all plants in a class. A "standard of
.performance" is more variable, and may have a different effect on dif-
. ferent plants in the same class. A standard of performance may be a
'» specified percentage reduction in effective sulfur content of the coal, or, -
it may be a specified technology. If it is to a specified technology,
past history indicates that it would be flue gas scrubbing, at least until
newer technologies are develobed. Under a fixed emission standard, it
. would appear to be permissible to construct an FGD system such that it
. treats only that portion of the stack gas required to meet the standard.

Under a standard of performace system, this approach may not be allowed,
and total scrubbing may be required regardless of other factors. Section
109 (111) further stipulatés that these’ standards must be continually
reviewed and revised downward as improved technology is developed to a'H,o.w
for more s'tring'ent standards of performance.

Also, the market for coal derivatives from Alaska's coal may be limited in

the future because "derivatives" may be specifically identified in the ,
. amendments as noted earlier. '
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S0, EMISSIONS

The emissions of SO2 from natural sources, volcanoes, sulfur springs or
hot springs exceeds by far the emissions under the control of man (power
p]ants, smelters, etc.). Nonetheless, the fact that the man related SO2
emissions are often released close to areas of high popu]at1on dens1ty,
heightens the importance of the man made emissions.

Public concern over SO2 was stimulated by a numbef of incidents related to
?the effects of 502' These include the human 1qsses in the Donora,
Pennsylvania smog of 1948, and the vegetation Tlosses in Ducktown,
Tennessee (early 1900's), and in Trail, British Columbia (1920's),
(Niessen, 1975).

A summary of worldwide SO2 enissions, the SO effect in health ahd a
comparison of limit levels versus disaster 1evels is given in Figure 5-7.

FLUE GAS DESULFURIZATION

In flue gas desulfurization (FGD), the 502 is removed from the effluent
stack gas by a chemical process. In 1lime/limestone FGD, the gas is
brought into contact with a slurry of lime or limestone and is precipi-
tated as a mixture of CaSO3 and CaSO4. When the 1ime or limestone in the
sturry is spent the entire slurry is discarded and replaced with new
slurry. ‘

FGD systems are capable of removing 90 percent of the SO2 from the stack
gas. Lime/1imestone scrubbers, while conceptually simple, are complicated
chemical factories which treat the effluent flue gases. They are capital
1ntensive, expensive to operate, and consume re]at1ve1y large quantities
of energy (Princiotta, 1978).

It is.anticipated the EPA will propose an upgraded NSPS for utility

boilers which will call for a specified percentage of sulfur reduction,
probably between 85-90%.
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. 50, EMMISSIONS

Figure 5-7 |

a. 24-hr aver;age. b. Annual average c.

Experimental studies

.7 ARNUAL WORLD-WIDE SO, EMISSIONS :
" spurce . E Emmissions, 10° tons
* €oal © 102 .
Petroleum 28
Nonferrous smel ting 16
Industrial (H, equivalent) 6
.Total man-generated SO2 . ; 152
Narinev(H2 equivalent) 60
Land HZS(S()2 equivalent) 140
Total natural sources oxidized to SOH2 200
sulfur in $0, from sea salt 88
< (SO2 equivalent) _
N Total world-wide: 440
EFFECTS OF SO, ON HEALTH BY LEVEL ©F RESPONSE
‘ ) Sulfur dioxide Sulfates
Level of response ;4g/m/3 ppm ;rg/m3
Death £00-1000 0.20-0.40 Mo data
IMiness (acute, chronic) 80-275 0.03-0.11a 7-142
Functional changes 90-120 0.035—0.45b 9-11?
Preceding disease
Changes of uncertain 500-1000 0.20-0.40° 250°
Significance '
Pol lutant burdens No data No data

No .data

COMPARISON OF S0, -EVELS for disasters, averages in cities, and

standards gives an insight into severity of EPA limits
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The number of FGD systems installed annually has steadily increased from
1968 to 1976. As of December 1977, there were 29 units in operation and
an additiona] 51 Gnits in design or under construction. Figure 5-8
illustrates this trend by showihg the estimated utility committment: to FGD
as a function of the survey year. Total utility committments "are
estimated to be over 50,000 Mwe. The great preponderance of these units

are lime or limestone scrubbing systems producing a disposable product. .

In order to put this number in perspective, the current coa]-fired power
“plant capacity is about 200,000 Mwe. ' “

Unlike the use of low sulfur coal and mechanical beneficiation which are
independent of the boiler operation, FGD systems form an integral part-of
the boiler system. A breakdown of the FGD system may necessifaté shutting
down the entire plant; this can be very costly. Cost ca]culatiohs'of
scrubber technology generally ignore ghis factor. Unfortunate]y,y thé
expefience of a number of utilities may indicate that the frequenéy‘d?
down-time is sufficiently high that this factor should not be completely
ignored. ' : o

For example, the Bruce Mansfield installation (Unit #1 - 825 MW) ‘was
forced to shut down for an extended period of time to repair the damage to
the chimney liner arising from the corrosive nature of the flue gas. The
capital charges attributable to a comp]éte ‘shutdown amounted to some
$300,000 per day. not including the cost of repairing the chimney.

Significant problems affecting United States plant operation have 1nc1yded
mist eliminator performance degradation, calcium sulfate-scaling, stack;
lining failure, instrumentation malfunction and ‘reheater }p1ugging.'o%‘
corrosion. However, operating-experience and design modifiéations have .
resulted in both higher reliability in newer plants and - increasing
‘reliability in existing plants. ‘

While some recent United States reliabilities have been over 90%, Jabaneég

FDG dinstallations with reliabilities greater than 95% indicate that
additional improvements can be anticipated. During February 1978, a task
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force _Qisited Japan to determine the performance of several key FGD

-facilities. This task force included representatives of EPA, TVA, and the
Elecﬁric,‘Powér Research Institute. The Task Force examined five FGD
systéms:which are now operating in Japan on coal-fired boilers; all are
. either lime or limestone scrubbing facilities, producing a disposal
product or. saleable gypsum. Preliminary evaluation indicated that all
five.facilities had extremely high reliabilities, with essentially none of
the problems‘which have affected certain U.S. installations (Princiotté;
1978). ’ ' ‘

FLUE GAS DESULFURIZATION RESEARCH

Research is underway in methods to improve the limestone scrubbers. For
example, a development program has been initiated to integrate all the
chemical and process steps of conventional 1imestone/gypsum processes_fnto
one vessel. This has led to the development of a new 1imestone based
process employing a new, more efficient gas-liquid contracting dgVicéf
. Flue gas is- sparged into the absorbent through an array of vertical
spargers' geherating‘ a froth for efficient gas-liquid contact. soé' is
absorbed producing sulfite which is oxidized to sulfate. Oxidizing air
from the bottom supplies sufficient oxygen to campletely oxidize the
sulfite. Benefits claimed from this new process are: simplicity of
design, ']qwer capital cost, energy conservation, saleable or easily
disposable gypsum by-product, and elimination of calcium scaling problems.

An extensive research and deve]ophent'progran that included operation of é:
650 scfm pilot plant was conducted to provide prerequisite data and
"jnformation for the design and operation of a prototype plant. Construc¥:
tion is now underway on a demonstration plant at Gulf Power Company's
Scholz Steam Plant to demonstrate the cost and energy effectiveness and
operability of this advanced technology (Clasen, 1977).

Additional significant research is underway on different methods for re-

moving'sulfur in coal-fired industrial power plants. For example, the
results of pilot operation of Citrate Flue Gas Desulfurization in process
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at a base metal smelter application in Kellog, Idaho are being applied to
a Gomn coal-fired generating unit owned and.operated by St. Joe Mihera1$
Corporation at Monaca, Pennsylvania, on the Ohio River, northwest_~ef
Pittsburgh (Madenburg, 1977). ‘ T
The citrate process controls SO2 emissions by the use of aqueous solutions
. of organic acids. The ten years research by the Bureau of Mines showed

that a buffered solution of sodium citrate is the most effective. The '

Ke]logg pilot operation confirmed previous laboratory research that the
citrate process is capable of 99 percent removal of sulfur dioxide dis--
charge fram industrial waste gases. Some of the leading processes that
are technically feasible for SO2 remaval from hoiler stacks are givehfin
“Table 5-2. "

FGD COSTS

The TVA has updated their previous estimates of flue gas desulfur1zat1on,
costs and have also utilized a computer code developed by TVA and Bechtel
Corporation to relate FGD costs to some of the important design para-
meters. - :

. v . .
The inclusion of an FGD system in a new high-sulfur coal-fired larger than .
500 Mwe, requires an additional investment ranging from $80 to $100 per
‘kilowatt ($/Kw). Annualized total investment and operating revenue,
requirements average four to five mills per kilowatt hour (mi]ls/kwh) The
correspond1ng coal-fired power plant costs without an FGD system are about_
500 $/Kw and 30 mil1s/Kwh (Pr1nc1otta, 1978). '
An- analysis of the economics of coal versus nuclear for a poweh plant
beginning operation in 1984 in Boise, Idaho gives a total mills/kwh of 33_'
without serubber and 39 with. scrubber (Rutledge, 1976). The capital and
operating cost annualized for a 200 MW unit using the 1imestone/gypsum jet
bubbling scrubbing system has been estimated at $31/kw and 1.87 mills/kwh
respectively (Clasen, 1977). The annualized ~operational cost of the
citrate FGD process previously discussed has been estimated to be 2.07
m1lls/kwh for a 500 MW coa] -fired power plant using coal containing 2. 5%_
su]fur (Madenburg. 1977).

- —
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«n

‘ Leading processes technically feasible for S0. removal from boiler stacks

Name of process

Scrubber addition
of limestone

Scrubber addition
of lime
Double alkali

Magnesia scrubbing

Catalytic oxidation

Waeliman-Lord/S0;

-rgductlion

Citrate

Dry edsorption

Source: Thomas C. Elliott,
1974, p. 5-8.

Reagent used End producls

CaCOs CaS0y, CaSOy .
Ca0 CaS03, CaS0Oy
NaOH CaS0y (gypsum)
Magnosium H2S04
compounds
Vanadium- H1S04
pentoxide (Calalyst) )
Na3SO3 Sultur
" Sodium citrate, Sulfur
citric acid -

Char from Sulfur
noncoking coat .

TABLE 5-2

. 5-29

Cormments

Probably the least expensive process to install; removal
efficiency heavily dependent on limcstone selected.
Improvod effitiency at the expense of greater polential
for scaling. Less solid wastes produzed.

No scaling in scrubber, although a problem at precipita-
tion stage. Smaller scrubbers and liquor flows possible.
Program today processes sulfuric acid at central plant
from MgSO3 salls scrubbed out and shipped from power
plant.

Catalytic oxidation occurs at 850 F, producing 80% sul-
furic acid at the rate of 12 gallons/min,

-Wellman-Lord process produces concentraled SO:. by

thermal stripping of NaHSOs. SO2 is reduced to S with
natural gas.

Twin actions continually occur: Absorption of SO: in ci-
trate solution, regeneration of H:S with sulfur produced.

Advantages of dry process are minimum water use, .min-
imum waste disposal, no stack plume, no stack gas reheat.

"S0, Removal From Stack Gases," POWER, Septembeﬁ;



The cost for flue gas desulfurization in Alaska has not been determined .at
this time, but hopefully it will be less than that of the Tower 48 éince
the sulfur content ‘is lower. However, higher construction costS :5hH
operational costs in Alaska continue to offer a challenge to uti1ity
Aﬁanagers with respect to holding down electrical costs.

_ EXPERIENCE IN ALASKA

Currently about 700,000 tons of coal per year are burned in Alaska to
generate electricity and fof space heating. The use of coal in yeaﬁs
past, starting with Nathaniel Portlock burning coal in his ship in 1786,
has been documented in Phase I, Volume 2 of this project. Plans for an
additional 150 megawatts at Usibelli with joint participation by Golden
Valley Electric Association (GVEA) and the Fairbanks Municipal Utility
Service (FMUS) have been postponed. The decision was based on a s]owing of
‘demand growth and stricter environmental considerations. If -futdré
regulations permit a stack emission standard of 0.5 1bs. SO2 per million
BTU, no further sulfur removal would be necessary.

But if the government regulation is, for example, 0.2 rather than .5, some
method for removing sulfur will be required. Consideration is being given
to a process whereby a baking soda type chemical is added to the flue‘gas[
prior‘ to it passing into a teflon coated fiber glass bag (in a "bag
house") with the sulfur compound that is formed depositing on the surface
of the bag. The primary purpose of the bag is to collect dust and soJid.
matter, not remove su]fur,'sd that air particulate standards can be meﬁ.‘
However, if such a sulfur removal process works, the cost could be
keasonab]e. Dow Chemical and other companies have expressed an 1nterest
~in taking the ash collected in the bag house.-

BELUGA

Currently, the - fuels wused for electrical generation in the
Anchorage-Beluga area are natural gas and to a lesser extent, hydropohér.
Even if the Susitna Hydroelectric'Project is approved, additional interim |
electrical ‘generating facilities may be needed. While some pre]iminéfy,
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studies. have been made for coal-fired generating facilities using Be1uga
coal, neither of the two major electrical utilities in the area -- Chugach
Electric Association . or .Municipal Light & Power =-- have committed
themselves to a coal-fired plant at this time,

The economics of a coal-fired generation plant at Beluga will depend to a
great extent upon the government regulations that are forthcoming from the. .
Clean Air Act Amendments of 1977. In the past, a utility generally had
its choice of technology to meet a prescribed emission limit of 1.2 1bs.
SO2 per 106 BTU. Now the emphasis is on the best avai]gb]e control :
technology (BACT) and lowest achievable emission rates (LAER). The new
‘amendments have changed the term "emission standards" to "standard of
performance" -- a change .that may be very significant depending upon how
EPA proceeds to establish these standards. o

It is possible that EPA will require a specified percentage of sulfur

reduction, probably between 85-90%. The technology required for removing ‘
903 of the sulfur in eastern coal with 3% sulfur, leaving .3% sulfur,
(more than some of the sulfur in Alaska's run of mine coal) may be very
different for Alaska‘s coal. b

However, there is some legislative history indicating that the Admini-

strator may establish a range of percent reduction based upon the sulfur

content of the raw coal. Hopefully, Alaska's very low sulfur coal, uhiqué

in the nation, will receive appropriate consideration as regulations ére'
- firmed. ' -

COAL PROCESSING

Future coal processing technology may be very important to Alaska since
A&there- is no doubt that Alaska has significant coal deposits, a large
quantity of ‘which is both Tow in sulfur and near tidewater. If the
carbon-to-hydrogen ratio of coal can be rearranged in an economic and
environmentally satisfactory manner, an assortment of solids, liquids and
.'géses can be produced for in-state and export use. Using a variety of
catalysts, temperatures, and pressures, technologies are being developed :
to accomplish these chemical transformations.
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Options for the formation of low or intermediate BTU gases include Lurgi,
Koppers-Totzek, Winkler, and Wellman-Galusha that -have recently or?ére
currently. being used commercially 1in various parts of the wofld.
_Experimental processes such as Bureau of Mines, Stirred Fluid Bed,
‘Westinghouse Fluid Bed Gasifier, and Ash Agglomerating ’Fluidized . Bed
\ Gasifier Processes are also possibilities. The major difference be tween
“Jow and intermediate BTU gases is the presence of nitrogen as a diluent in.
- the low BTU gas. This is avoided in the intermediate BTU gas processeé byA
utilizing pure oxygen for combustion, or by keeping the combustion gases
separate from the process gases.

Intermediate BTU gas may be converted to high BTU gas or substitute
natural gas (SNG) by shifting, purification, and methanation. Some
intermediate BTU gas processes, inherently produce more methane than others
and thus have an advantage when SNG 1is the desired product. Such
experimental processes -include Hygas, Bi-gas, Synthane;lénd CO2 Acceptor
. (Souby, 1978). ‘ ‘

Options for liquid fuels include the Modified Ash-Agg]omerating'Synthoi],a
H-coal, Consol Synthetic Fuel, COED, Toscoal, Fisher-Tropsch and Methanol-
processes. The solvent refined coal (SRC) process can produce either a:
high BTU solid or a liquid for utility fuel depending upon selected
operating conditions.

Development will depend upon site specific considerations such as the.
~amount of coal, rank of coal, sulfur content of coal, cost. of
transportation of product to market, construction and operation costs at-
the location selected, The purpose of this section on coal technology is-
to examine; the options available for the use of Alaskan coal. Specia1

attention 1is given the Beluga Coal District which has significant .
'subbituminous‘coal deposits which are low in éu]fur and near tidewater,
but high in ash and moisture. The section on Recommendations will identify
suggested courses of action for Alaska to consider with respect to_fur;her

coal development. - ) ’
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COKING

The carbonization of coal to produce coke was known and practiced as early
as “the late 1600's, but relatively large scale operations were not
conducted until the mid-1700's. Even then coke was a by-product of other *
coal processing operations. Primarily the distillation of coal in an iron
retort was to produce illuminating gas. It wasn't until 1856 that the
first coking ovens were constructed in France to produce boiler-furnace
and foundry coke as the main products (Tetra Tech, 1976).

Gradually the demand for pig iron for industrial growth grew; so too did
the requirement for the ching coal which was used to produce the pig

iron. By 1974, the United States alone consumed 64.1 million short tons
(58.1 million metric tons) of coking coal (Cooper, 1976) in spite of
improvements in blast furnace design and operating techniques which Have
reduced the amount of coke consumed'per ton of pig iron by 20-25 percent
since 1960 (Tetra Tech, 1976).: ' |

‘Production of coking coals in the United States, reached 61.581 million
short tons (55.6 million metric. tons) in 1974, 15 percent of the world's
total production. Required for this production figure were 89.8 million
short tons (81.4 million metric tons) of bituminous coal, 15 percent of
thé 1974 domestic production of bitiminous coal, and .444 million short
tons (.40 million metric tons) of anthracite, 7 percent of domestic
production. (The anthracite was used primarily in the production of
foundry coke to achieve greater size and density, both of which are
desirable properties in the melting of iron in foundry cupolas.) More
recent figures for 1977 indicate that 15 percent of the United States coal
production is used in the production of coke (Scollen, 1977). Projected
annual requirements for coking in the U.S. range from 82-108 million short
tons (74.4-98.0 million metric tons) by 1985 to 89-151 million short tons
(80.7-137 million metric tons) by 2000 (Tetra Tech, 1976). -

United States exports of coke for 1974 totalled 1.278 mi]]jon short tons

(1.16 million metric tons), approximately 2.1_percent of domestic pro-
duction. Canada remained{the principal foreign mérket, receiving nearly 56
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percent of the exported coke. Imports for the same period totalled 3.54
million short tons (3.21 million metric tons), an increase of 228 percent
over 1973 figures. West Gennany was the source of 2.76 million tons (2 51
million metric tons) of those imports. Producers' stocks declined by 0.249.
-million short tons (0.226 million metric tons) over the year (Cooper,
1976). Future American participation in the world coking coal market has

been projected to reach 20 percent of the world's requirements by 1985, .

provided increased production s not hindered and prices remain
competitive (Tetra Tech, 1976). ' |

With respect to the value of coke, foundry coke prices averaged $78.92 per
ton in 1974 and the total value of all coal carbonized in slot ovens. in
the United States was over three billion dollars (Cooper, 1976).

Properties .of Coke.

- Coke is a strong porous residue consisting of carbon and mineral ash
formed when bituminous coal is heated in a 1imited oxygen supply or in the
absence of air. The limitation of the oxygen available for combustion
allows the volatile matter in the coal to be driven off without ‘the
. combustion of the carbon, thereby 1leaving behind the 1lumps or small
powdery particles of coke. Coke may also be formed by themmal decompo-
sition of a petroleum residue.

Coke formation represents an intermediate stage in any fuel bed. In a
boiler furnace, fqr example, some coals become plastic, soften upon

heating and form lumps or masses of coke. Those coals that show little or
no fusing action are called free-burning coals and are of little value as
coking coa1s It is the coal that demonstrates high fus1ng ability that is
most valuable for coke production.

Coke production begins with the selection of a coal or a blend of coals to .
be used as the charge, the original mass of coal placed in the coking
oven. The caking properties of a coal and the size and strength of the
coke masses it forms are valuable indicators of the future performance of

that coke as a fuel (Tetra Tech, 1976). '
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There are many qualities which detemine thg suitability of a coal. for
coke production. First and foremost it must have sufficient caking
ability to melt and agglomerate during the coking process.

Secondly, the coal should be low in ash and sulfur content, although
current technology 1is capable of tolerating the problems these two
: propertieS‘create; The ash and sulfur content of the feedstock coal bears’
"directly on the quantity of coke. required per ton of pig iron prdduced.

High ash content means less fixed carbon in the coke and more
slag volume. in the blast furnace which in turn means more coke

per ton of iron and less iron production. Some operators claim
they can show from three to six percent increase in iron
production for each percentage point of ash reduction in
blast-furnace coke. (Leonard, 1968) '

Lastly, the coal used as feedstock must be capable of being carbonized
without damaging the coke-ovens or creating difficult operating pro-
cedqres.' The expansion of the charge in the oven when heat is applied is
one of the major problems in the creation of coke. Expanding coals are
mostly in the medium-volatile to low-volatile rank; therefore coals of the
high-volatile ranks are the coals generally selected. Operating
temperature regimes of the coke-ovens also influence the expansion of the
charge. In general, the more rapidly a charge is heated, the more it
expands. Therefore, ovens operated at high flue temperatures are more
likely to be injured by expanding charges than those operated at medium or
low temperatures (Leonard, 1968).

BLENDING

If a coal does not meet the above requirements, a blend of different coals
may be created which does meet the qualifications. Blending is performed
,to improve the chemical and physical properties of coke, limit the
expansion- pressufe deve]oped on oven walls during carbonization ~and
broaden the use of lower quality coals that.could not be used alone for
metallurgical-grade coke production. Currently, blending of coals is the
standard practice at oven-coke plants because many coals do not produce
satisfactory quality coke when used alone (Cooper, 1974). -
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COAL COKING METHODS

| The selection of a coal, or blend of coals, is dependent on the method of
coking to be employed. Coal is presently coked by four methods, althbugh
.there are several experimental methods being researched. Each of the fouﬁ
methods of coking--the by-product slot type oven, the beehive oven, the
rotary hearth process and the traveling gate process--requires a certain
type of coal or blend if the method is to function properly.

Nearly all-of the coke produced in the U.S. is of the by-product slot type

oven process, requiring a coal charge of low ash, low su}fur, low coking

pressure aiid high coke strength (Appendix 5-A). Because of these

requirements, coal which originates fram any given mine is not likely to
" be charged alone for conversion to coke.

The beehive oven process, the second method of producing coke, turn§lout
several million tons of blast-furnace and foundry coke each year. The
beehive is a slow coking process and the resultant coke is genera]]y'largé
and strong. Also, coals are frequently coked at the mine site. With the
exception of when coals are blended, sulfur and ash content ranges from
low to medium and is dependent on the area from which the coal was mined.

The third and fourth methods of producing coke, the rotary hearth and
traveling gate processes, are used to carbonize very high quality coals
for use in producing chemical cokes. However, the tonnage produced’an-
nually is extremely small. The rotary hearth requires sized, §ub+
bituminous coal or fine coking coal of generally less than six percent ash
content, The traveling gate process requires a highly volatile coal with
‘less than 'six percent ash and a free swelling index of six to eight
(Leonard, 1968). (Appendix 5-B)

Several new processes for the production of coke are being researched and
tested in an effort to develop techniques that will allow the use of a
' greater range of coals for coke production. Two experimental processes,
the Arthur D. Little (ADL) Extractive Coking Process and the USS Clean.

Coke Pro¢ess, appear to be viable possibilities for future coke pro-
duction. '
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The ADL process was developed by Arthur D. Little, Inc. in cooperation
with the Foster Wheeler Co. and the Pittsburgh Energy Research Center
(PERC) of the Depértment of Energy. The process uses equipment and
hardware already proven commercially feasible 1in petroleum refining
operations. The process involves the use of a hydrogen donor solvent
under mild conditions to achieve liquefaction. Then the cracking and
coking separates the product out as an overhead vapor and the coal ash and

heavy‘portion of the coal extract remains (Reber, 1977). | '

The Clean Coke Process is described in the sub-section "Aromatic Chemicals
from Coal - Clean Coke Process" and in more detail by Schowalter (1977)
and USS Engineers and Consultants, Inc. (1976).

RECENT DEVELOPMENT IN JAPAN

As steel production since World War II accelerated, Japénese consumption
~of coking coal for blast furnaces increased by nearly 600% between 1960
and 1973. Since approximately 84% of this is imported, stable sUpplyT
sources haQe'been soUght in coal-producing countries. Present Japanese
coal sources are world-wide and include the United States, Australia and
Canada, the three major coal-producing countries in the world.

However, serious coal supply difficulties will rise as world consumption.
of coking coal increases, From 1972 to 1985, world consumption is’
expected . to rise from 465 to 639 million tons. Some forecast the eventual
exhaustion of high-quality hard coal necessary for the production of
metal lurgical coke even in the United States, where coal reserves are
abundant.

With these predictions in mind, intensive efforts have been made to
decrease coke consumption in Japanese blast furnace operations and reduce
the cost of coke production. Simultaneously, technologies utilizing pobr
coking or noncoking coal have been developed. '
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Technfquesfexpanding the range, of metallurgical coke manufacture can be
divided into many methods. The successful method most used in Japan .in-
, creaséS'the blending ratio of low-quality coal by adopting the briquefte
charging method. Here, the binder material, non-coking coal and a part of
the ¢0k1ng coal are blended and formed by a briquette machine. 'cher
normal. coking. coals are charged together with the briquettes in the coke

© oven,

‘The formed coke process 1s the other method for metallurgical coke
mandfécture of primary importanée in Japan. They plan for its practical
app1i¢ation‘in the near future (Sugasana, ND). (See the DKS process shown
“in Table 5-3.) o

_FORMED'COKE PROCESSES THROUGHOUT THE WORLD

Use df great quantities of non-coking coal in conventional coking methqu
‘is impossible. Consequently, formed coke processes, which use non-coking
" coals, have been studied and developed in many countries. However, except’
" for-a_ few smalT-scale plants, commercial formed coke plants are not yet in
~ operation. Table 5-1 shows the main processes of several pilot plants.
" Their methdds are complicated and additional development is needed.

" EXPERLENCE IN ALASKA

The CHicka]pon deposit in Matanuska Valley does have some coal‘with coking

”"'properties. The'Kukpowruk River deposit on the North Slope of the Brooks

Rangg_ has a' szstantial amount of coal with good coking properties,
-similar to coal from Sunnyside, California, However, mining costs and:
transpoﬁtation difficulties discourage the development of the depo;{t.
The sea is open to barge traffic only 80 days per year. The Bering River'.
Fiéld, southeast of Cordova, also has coal with good coking propertieé{

Nhi]efwater access would be much better than at Kukpowruk River, the area'
" has eXperiencéd extensive faulting and the deposit would be very difficult
to mine (Bottge, 1979). - |
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TABLE 5-3

Formed Coke Processes

{Production capacity

Process Country Outlines of the processes (t/d)
: ' Existing Pianned
: Heating Mixing :
BLF W. Germany | Non-coking Coal -Char - Hot briquetting——Coking 120 300
S . Coking coa]ii]— : |
. 'Dehydration and pulverization mixing
ANCIT - . Non-coking coa1-1 .
(EBV) W. Germany |. . Hot briquetting —Coking 250 720
: Coking coal-—l '
SAPOZ Partial degasification 4
HNIKOV USSR Non-coking coal Hot briquetting —Coking 300 2,700
Heating
- CcC USA Non-coking coal
' ‘ Rotary Kiln Pellet Coking 10 450
Coking coal
: Dehydration Tar 1
FMC USA Non-coking coal Carbonization at a Cold briquetting — Coking 250 -
' low temperature - S
Pitch.tar : ‘ -
DKS Japan Non-coking coal Cold briquetting Coking 160~ 2,300-
' : 200 13,300

Source: W. Peters: Materials of HSC (1974) at Dussardorf as presented in Kiyosh
: : pharge and Formed Coke Techniques in Japan," Technocrat, vol. 9-No. 8..

i Sdgasawa,;“Development of'Briquette



COKE AT BELUGA

- Although Beluga coal does not have the properties necessary for a coking
coal, it is possible that Beluga coal could be solvent refined andnthe
:solid product blended with other coal in such a manner that it cou]d'be
used 'in a blast furnace. "High-sulfur blast furnace coke requires more
limestone, and more limestone means more coke and less iron-ore in the
burden; therefore, a low-sulfur coke will increase iron production.and
require less coke per ton of iron produced." (Leonard, 1968) The possi-
bility of using low sulfur Beluga coal as a coke substitute, either by
. direct blending and/or as a solvent refined coal product, should be
examined in greater detail since the significant add-on value of the
prodnct-might make such production economically attractive. in the distant
future. ’

. COAL GASIFICATION

Several options are available for one interested in research in the gééi;
fication. of coal, namely: location above ground or in-situ; formation of
‘low BTU gas, intemmediate BTU gas or high BTU gas (pipeline quality).
Some of the various process schemes which are involved in making gas from
coal are given in Figure 5-9. ;

Gasification

The gasification of coal involves three key elements - carbon, hydrogen
and oxygen. The carbon and hydrogen comes from the coal which is chemi-
cally CH g with some oxygen, sulfur, nitrogen, ash and moisture. " (See
‘Phase 1, Volume 1 page 104 of this project.) Water, in the form of steam,
is a source of hydrogen and oxygen; however, sometimes hydrogen and oxygen:
"are used in elemental form in the coal gasification processes. The
neeessany heat can be supplied either by directly burning coal and oxygen
or supblying heat from an external source. Some process steps require‘e
catalyst (i.e. Raney nickel) and some may require high pressure;
Depending upon the process chosen, an assortment of boilers,. fi]tens,
‘beds, valves, etc. are needed. ' '
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Figure 5-9 __ . - e
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GENERAL PROCESS SCHEME FOR PRODUCING GAS FROM COAL

COAL PREPARATION | . | GASIFICATION = | Row Low or

-Handling and Storage| - l.Coal+H,—CH 4 +C| Intermediate Gas
C°0|+— -Size Reduction —12.C + 2H,—=CH,- :
-Pretreatment : 3.C + HZO —>CO+H2

2 .
Air or 02

'—>C02 , HZS
. RAW GAS UPGRADING.
Pipeline Gas -Shift: CO + H20—>C02+ H2

900-1000 Btu *— -Remove Acid Gas (CO2 + H2'S)

-Methanate: CO + 3H2——- CH4 + HZO

~ Source: Science and Public Policy Program, University of Oklahoma, Energy
Alternatives: A Comparative Analysis, p. 1-69. ‘




~ Combustible Gases

Coal ‘gasification produces carbon monoxide (CO), methane (CH4), hydrogen
(HZ)’ carbon dioxide, hydrogen sulfide, and nitrogen, of which the first
three are combustible. Carbon monoxide and hydrogen heating values by
volume are. approximately one-third that of methane, which is the primary
component of natural gas and has a similar heating value.

Most coal -gasificatioh processes aim for high quality gas production
during the initial gasification stage. The methods of introducing
hydrogen, oxygen, and heat are the critica] determinants of the end
products. | )

- ' \
Trade-offs are involved in each method. Pure oxygen is more expensive
than air, but it lowers the production of nitrogen and raises the heating
‘value of the gas. Hydrogen introduced into the process by steam produce;
mostly carbon monoxide and hydrogen. Direct introduction of hydrbgeﬁ
results 1in an exothemmic (heat producing) reaction producing methane and
carbon; the carbon production is relatively high and much of it is left in
. the gasifier as char. '

Process Equipment

Categorization of gasification systems can be made on the ba;i§ of
engineering features especially bed type. Gasification systems may use a
fixed-bed, a fluidized-bed, or entraimment. In the fixed-bed system,
steam or hydrogen are passed through a~grate supporting the lumps of cdgi._
In the fluidized-bed system, gas flows through finely sized coal. The
lifting and "boiling" effect .promotes chemical reactions by increasing
exposed coal surface area. ' |

The. entrainment sySten transports finely sized coal particles in the gas
(e.g{ stean and oxygen) prior to their introduction into the reactor.
Product - gases and ash are removed separately. Unlike the other two
‘systems, (which have difficulties with caking coals), there are few
‘limitations to the kinds of coal that can be used in entrainment. ‘

s



High pressure systems have several advantages over those" operated at
ambient pressure: '

1. ' Improvement of product gas qua]ify.
. Maximization of hydrogasification reaction.

Reduction of equipment size.

s oW N

E11m1nat1on of ' need to separately pressur1ze gas before intro-
v duction into a pipeline. .

§ ' . .
.Status of Low, Intermediate and High BTU Gasification Systems

The design features of sevefa]_ Tow and intermediate Btu gasification
,prdcesées are . given - in Table 5-3. However, only the Lurgi and
Koppers-Totzek processes are used commercially to any great extent at
present, although .the Winkler and Wellman-Galusha processes have been used
on a smaller scale (Souby, 1978). The other processes in Table 5-4 are in
'.the pilot plant stagé. Some of these technologies are described by the
Science and Public Policy Program of the University of Oklahoma (1975).
The quperSQTozek process is shown in F1§ure,5-10.

The design features of five high-BTU gasification processes are given in
Table 5-5. It is important to note that all five systems are still in the
developmental stage. To date, there is no completely proven commercial
methanation (high BTU gas) process (Lewis, 1975).

Underground Coal Gasification

;Undergrodnd coal gasification, which was,started'by the Soviets in the
‘early 1930's, has reached the commercial stage in Russia and has produced
‘Jow BTU gas which is used for power generation (Fisher, 1975).

In the United Stétes; significant in-situ coal gasification experiments of
spec1a1 interest to A]aska are being conducted at the Hanna Coal Field,
Wyoming by the Laramie Energy Research Center. These tests are ca}]ed
Hanna 1, 11, 10, IV, and V. o
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TABLE . 5-4"

SELECTED DESIGN FEATURES OF FOUR

LOW- AND INTERMEDIATE-BTU GASIFPICATION PROCESSES

Reactor Hydrogen| Oxygen . '
Name Type Bed Type Pressure Sources | Sources Heat Pretreatment Coal Input
| Lurgi Gasifier | Modified 300~450 Steam Air/. Direct Sizing Noncaking
fixed pounds per oxygen | burning 1/4x2 inch,
square inch no fines
Koppers-Totzek Gasifier | Extrained | Atmospheric | Steam Oxygen | Direct "i Pulverizing Caking or
suspension burning noncaking,
pulverized
BuMinesb Gasifier | Modified Atmospheric | Steam Air Direct Pulverizing Caking or
fixed to 300 burr.ing noncaking,
pounds per - coarse oOr
square inch | fine
Westinghouse Gasifier | Fluidized 200-300 Steam Air Direct and Pulverizing Caking or
: pounds per "internal ldrying, noncaking,
square inch exothermic integrated pulverized
rezctions in | devolatiles/
desulfurizer | desulfurizers
Ash agglomerating | Gasifier | Fluidized Pressurized | Steam Air Direct Pulverizing Caking or
. burning noncaking,
pulverized

aPulvgrized means crushed so that 70 to 80 percent of the coal passes a 200-mesh screen (0.003 inch).

b

that one ls EFressurized.

Source:

p. 1-73.

The BuMines process listed here is often identified as two processes.

The only difference between the two is

A Comparative

Science and Public Policy Program, University of Oklahoma, Energy A]terwat1ve5'
‘Analysis, .



Sv-=9

Source:.

~ Figure 5-10

Quench,
Heat Recovery,
and Scrubbing

Coal o S
Preparation

“Approx. 2750° F
Atm, Pressure

- >¢ > Gasifier
’Sfeom .
and . A
Oxygen : ‘L
| Ash

Koppers-Totzek Coal Gasification Process

Science and Pub}ic'Po]icy'Program, University of Oklahoma, Eneréx'
Alternatives: A Comparative Analysis,. p. 1-75. '




TABLE 5-5

SELECTED DESIGN FEATURES OF FIVE HIGH-BTU GASIFICATIOM PROCESSES

. Pressure
Reactor Hydrogen Oxygen
Name Type Bed Type (pounds‘per Sources Sources Heat Pretreatment Coal Input
square inch)}
Lurgi Gasifier Modified 300-~-500 Steam Oxygen Direct Sizing Noncaking,
Fixed Plant - 1/4x2 inch,
o - no fines
]
é: HYGAS Hydrogasifier | Fluidized 1,000 Hydrogen? Oxygen |Direct Sizipg, 8 to 190
) Plant heating mesh fines
- ' and slurry all coals
I - . .
i BI-GAS Gasifier and Entrained 1,000 Steam Oxygen Direct None Liquid to
’ Hydrogasifier | Flow Plant rank A
- bituminous
pulverized
Synthane | Gasifier Fluidized 1,000 Steam oxygen Direct Sizing and All coals
| devolatilizer Plant heat and  fines of
: volatilize 200 mesh
CO2 Acceptor | Gasifier Fluidized 150 Steam Air Direct and | S-zing Lignite or
devolatilizer Inéirect ' subbituminous,
1/8 inch

a . - . PP . .
Hydrogen introduced into the gasifier is producesd by reaction of steam, char, and oxygen.

Source: Science and Fublic Policy Program, University of Oklahoma, Energy Alternatives: A Comparative
Analysis, p. 1-82.




Hanna I and II were conducted in the Hanna #I coal seam, a 30 foot thick
subbituminous coal 'seam about 400 feet deep with a dip of 7 to 9 degrees.
Conducted from March, 1973, through March, 1974, Hanna I utilized 4,000
tons of coal to produce 1.6 MM scfd of 126 BTU/scf gas.

The Hanna II, Phase.I, test was conducted in 1975 and Phase II and III in

1976. The Hanna II test ‘was very successful in several “aspects. For -

example, the highest gross heating value ever produced from an air-blown
UCG (underground coal gasification) experiment was obtained (2.7 MM scfd
of 152 BTU/scf gas during 38 days of gasification between two wells on a

52.5 feet spacing with the utilization of 1,260 tons of coal). With the

success of Hanna II, plans have been made for Hanna III, IV, and V.
Hanna III has been designed to determine the impacts of UCG on groundwater
quality, a significant environmenta] issue. Hanna IV involves a

significant scale up of prior experiments, especially' use of larger
piping. ' ' : '

The Hanna V test must await the results of IV for final design; howevér;
the general objectives are:

1. Dewon;trate expansion of techno]ggy.to smallest process unit.
2. - Demonstrate operation of mu]tip]e-chaﬁne1 system,

3. Détennine impacts of subsidence on the process.

4, -Demonstrate an automated proéess control system.

5. Deveiop baseline information for pilot plant design.

6. Develop data for commercial scale economic analyses.
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The Hanna V test is currentiy scheduled to start in FY79 and run for a
maximum duration of 12 months, utilizing 100,000 tons of coal, and having
an air injection rate of 65 MM scfd with a 110 MM scfd gas rate and a
heating value of 170 BTU/scf. Successful completion "would be followed by
construction and operation of a pilot plant for electrical generat1on to
demonstrate the totally 1ntegrated technology" (Bradenburg, 1977).

The Linked Vertical Wé1l Technique

The UCG process being tested by the Laramie Energy Research Center (LERC)-
is known as the Linked Vertical Well (LVW) Technique. It involves two
major steps: preparation of the coal seam followed by gasification as
depicted in Figure 5-11. The details of this process are given by F1sher
(1977).

The composition typical of gas produced using the LVW ,technique in the
underground coal gasification experiment at Hanna, Wyoming is given below:

Constituent . Mole-Percent
H 15.96
Afgon 0.76
N 53.18

' cﬁ4 3.91
Co 6.33
CH,. - ©0.39
c8.,6 19.22
c3ﬁ8 0.13
c3H6 0.04

1203 o 0.01
H.,S 0.07

Hgat1ng value, 124 BTU/std cu. ft.
(Fisher, 1975)

Qther Coal Gasification Concepts

In addition to the LVW (Linked Vertical Well) concept, which is applicable
for a bed thickness of 15 to 50 feet, there is the Longwell Generator
(LWG), the Steeply Dipping Bed (SDB) and the Thick Packet Bed (TPB).
- Morgantown Energy Research Center is developing the LWG concept which
‘involves eastern coals in beds' less than 15 feet thick. The SDB involves .
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thicknesses of 15 -to 50 feet with a dip greater than 45°. The Lawrence
Livermore Laborator1es are developing the TPB concept which 1nvolves a
coal bed thickness of over 50 feet. B

Experience and Interest in Alaska

Coal gasification technology is of major interest to Alaska, especia]]y'iﬁ
the Southcentral Region where natural gas is rapidly diminishing as -a
future fuel for electric power generation. - Natural gas has served much of
the electrical and space heating need of the Anchorage area for years.
_Theoretically at least, gasified coal, either from on-shore or beneath the ‘
~water in Cook Inlet, could supply the Anchorage area energy for decades.

The coal near and under the water of Cook Inlet deserves special attention
since McGee and 0'Connor (1975) have estimated in place coal resources to
be 1.3 trillion short tons. These estimates are based upon coal counts
imade in 86 wells drilled for hydrocarbons in Cook Inlet. Also, these
coals are not only Tow in sulfur, but probably have the desired properties
.of most western coals, i.e. they are shrinking coals in that they do;nof
expand upon heating. (Eastern coals expand upon heating and therefore’
cause the internal pore strucfure to remain tight. This reductes the
crack formation due to gasification and exposes only a small amount of -the
potential reaction area.) Also, a nearby demand for energy exists now and
~will increase in years to come.

The production of oil from some of the platforms in Cook Inlte fs_
‘declining to the point that future production may soon be uneconomicé].

But, with some experimental hardware on the platform, underground gasif

fication tests could be conducted. If successful, an oil platform co@]du
possibly serve as the location of the gathering station for low BTU_'
:gasifipatiqn’production. Natural gas could then be pumped on-shore to gae_
turbiﬁe electrical generating facilities. Perhaps the electricé]l
generat1ng facilities could even be installed on the platfom requiring
" only an. e]ectrica] transmission line to transport the energy to utility
) iqustpmers.n N
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Recognizing the potential for energy from gasified coal, Chugach Electric
Association, ‘Inc. has been in contact with ERDA (Energy Research &
Development Administration, now Department of Energy) for funding a of
proposed in-situ coal gasification project. The steep-bed deposit under
consideration is located along the lower Beluga River approximately six
miles north-northwest of the Beluga' Station (Gas Turbine Electrical
Generation Plant). Land ownership in the area is addressed in detail in.
another part of this report; however, this land is -owned by the State of
“Alaska.

Exploration work in the general area indicates that the beds occur in a
homocline with fairly steep ‘dips to the south. Six seams have been
identified from drilling and from -river‘ bluff exposures overrun at
intervals varying from 50 to 150 feet over a horizontal distance of
approximately 3,000 feet. Beds range in thickness from 8 feet to more
than 20 feet, and overburden depths are believed to vary from 20 feet to
more than 70 feet.’ '

No access roads yet exist to the area of the deposit. He]icoptefs aﬁd
tracked vehicles (usually after freeze-up) are the practical means” of
access. Because overland access from Beluga requires traversing extensive
muskeg areas, such access is difficult during the summer months.

The turbine which appears best suited to a gasification project is Beluga
Unit No. 4, a 9-MW jet machine located in a separate wing on the east side
of the power plant. Either Beluga Unit 1 or Unit 2 -- the 16 5 MW simp]é
cycle machines located in the main building -- could be made ava11ab1e 1nf
_lieu of Unit 4. The other three units in this station have 54. 60 65 50
“and 67.81 megawatt base ratings.

~ CHEMICALS FROM COAL
Chemicals can be obtained from coal by (a) distillation, (b) heating coal

with steam and oxygen to produce a synthesis'gés, a mixture of carbon
monoxide and hydrogen, which in turn is used .as a feedstock to produce
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chemicals, ‘(c) direct hydrogenation, and (d) producing a solvent refined
" .coal (SRC) 11qu1d for use as a feedstock to make chemica]s The SRC
. processes are addressed later in this chapter.
'Histbrica]]y, coal was used as a chemical feedstock, but petroleum and
:ﬁatural-gas-have been substituted as cheaper feedstocks as they became
—-available. 'However, because of the recent r1s1ng costs and decreasing -
ava11ab111ty of petroleum and natural gas, there is renewed interest in

the poss1b111ty of us1ng .coal-derived liquids as chemical feedstock (US
lenergy Reseach andIDevelopment Administration, 1976).

“Today only ‘a fraction of the world's organic chemicals are made from eba];
derived from coke production, or by deliberate synthesis.  About 10
peréent of the total crude oil, natural gas, and gas liquid production now
goes 'to satisfy petrochemical industry feedstock and energy demand.

Projections of demand for C2 n olefins in the United States for the next
- decade indicate that a two-fold expansion in manufacturing capacity will
_be necessary. This new capacity will be based primarily on "cracking
heavier feedstocks, such-as naphtha or gas oil derived from coal." Besides’
olefins, which are valuable as basic chemicals for the manufacture of
. plastics and rubber, the paraffinic 02-C3 hydrocarbons are valuable as
high-BTU supplements for pipeline gas. Alcohols and hydrocarbons of
somewhat higher molecular weight can be used as gasoline blending stocks
or cracked to gaseous hydrocarbons (Pittsburgh Energy Center, ND).

Dow Chemical Company started a testing program in 1974 to determine the
advantages and disadvantages of 'using coal-derived 1liquids for petro-
~ chemical feedstocks. The processing of the liquid sample involved (a)
distillation, (b) hydrocracking, (c) hydrotreating, (d) refonning, and (e):
‘steam. coil cracking (U.S. Energy Research and Development Administration,
'1976).



Disti]]ation.

‘Chemicals can be obtained from coal by different methods. The temm "coal
chemicals" refers to refined materials recovered from the crude liquids
obtained from the gases and vapors. released during coal carbonization,
i.e. destructive distillation. Yields of chemicals vary with the kind of
coals carbonized. Approximately 315 pounds of coke-oven gas
(noncondensible material rich in hydrogen and methane), 90 pounds of tar,
20 pounds of crude light oil and 5 pounds of ammonia are recovered for
each ton of coal carbonized at oven-coke plants (Cooper, 1976). '

In the éar]y days of the industry, coke byproducts were considered of
value only for their tar content. The first recorded attempt to refine
these byproducts by the distillation of coal tar was at Glasgow, Scotland
in 1822. Co -

The hydrocarbons from coke-oven byproduct gases boiling below 338°F are
generally referred to as light oils. Prior to World War II practically
the entire nation's supply of benzene, toluene and xylene were produced
from this light oil. At that time, the tar was often burned as a fuel,
but larger p]énts distilled it and manufactured additional byproducts.:
Some of the products produced by distillation of a high temperature coal
tar are phéno], creosols, pyridine, benzene, toluene, xylenes, naphtha-
lene, creosote, anthracene, and pitch. During World War II, coal could
not meet the demand of these products and procésses were developed for

their production from petroleum (Tetra Tech, 1976). -

Synthesis Gas

The production of CZ-C4 hyqrocarbons or other chemicals from coal could be
achieved by - a combination of processes with synthesis gas as the:
feedstock. The flow diagram, Figure 5-12, shows the gasification of coal
in the presence of steam and oxygen to produce synthesis gas, a mixture of
carbon monoxide and., hydrogen. Commercial gasifiers such as.
Koppers-Totzek, Lurgi, or Winkler could be used. New gasifier designs,
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such as that used in the SYNTHANE, HYGAS, or BI-GAS processes, are being
tested and will become available for this purpose (Pittsburg Energy
Resource Center, ND). .. ‘

~Utilizing synthesis gas as a feedstock, coal-based ammonia and me thanol
may be competitive in the United States with the products derived from gas
and residual oils by 1980. Since 1970, Monsanto has been producing acetic
~acid using a methanol/carbon monoxide feed. Union Carbide is well into .
the pilot plant stage with a process that reacts carbon monoxide and
hydrogen at extremely high pressure to produce ethylene 'glyco1m
Coal-based methanol can be converted to ethanol and then dehydrated to
'produce ethylene.- This product could compete in cost with the same
'product produced by conventional processes.

 Direct Hydrogenation

The_Mqrch 1978 issue of the Fossil Energy Research and Development Progrém
“of the U.S. Department of Energy gives the status of a number of prdjécts
.that make 1liquids from coal for chemical feedstocks, high grade" fuel
(gasoline and heating o0i1) and boiler fuels (for electric power
generation). These government sponsored projects are grouped into direct
hydrogenation, pyrolysis (or carbonization which amounts to destructive
' distillation to yield liquid and gaseous products and‘char) and solvent
- extraction‘procesSes. ’

~-The dikett‘hydrogenation processes underway are:

'H-COAj..',
. Fixed-Bed Hydrogenation (Synthoil)
_Zinc Chioride Catalyst
‘Disposable Catalyst Hydrogenation
Multistage Liquefaction
kCooper,;1976)
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The above processes are similar in that they add hydrogen to coal usingfév
catalyst for liquefaction to oil and remove the sulfur as gaseous hydrogeh”i
sulfide. Some of the processes are directed more toward a liquid boiler

fuel while some of the products can be used for chemical feedstocks. ‘

Aromatic Chemicals From coal (Clean Coke Process)

A detailed economic study of a process which combines coking and liquefac-
tion techniques indicates a substantially greater potential for aromatics
yield than from other routes.

Carbonization ‘was employed extensively until 1951 for the manufacture  of
meta]lurgical coke and was ‘the principal source of aromatic chemica1s
Coal hydrogenation, or liquefaction, offers another route to aromat1c
chemicals; however, until recently this process has been of 11tt1e
interest except to Germany 'for coal-based fuels during World War II.

U.S. Steel has combined the two historically basic routes to aromatics
from coal -- carbonization and hydrogenation -- into a "Clean - Coke
Process." According to Schowalter and Petras (1975) the new process
features: - ' '

1. Production ‘of high- qua]1ty metallurgical coke from . a
high-sulfur, high-ash coal not normally considered suitab]e for
metallurgical purposes. s

2. Production of substantial quantities of aromatics, other
chemicals, and gaseous and 1liquid fuels which generate sub-:
stantial co-product credits and could tend to reduce the demand
for domestic natural gas and imported crude oil.

3. Production of coke in an "enclosed" process offering substantial
ecological advantages over the coke-oven route.

The Process
The coal, after benefication, is split into two fractions. Part of the

coal is processed through a carbonization unit to produce char which
. serves as the base material for production of metallurgical coke. The
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second part of the coal. is hydrogenated to convert most of the coal to
]iquid. The liquid products from the hydrogenation step as well as some
liquid products from the carbonization step are combined and processed
through a central 1liquids treatment unit where chemical feedstock,
low-sulfur liquid fuels and two' oil fractions (used for recycles) are
. formed. '

One recycle fraction is used as the carrier 0il for the hydrogenation stép
‘and- the second recycle oil is blended with the char to form pellets which
are subsequently baked to produce a formed metallurgical coke with
properties equivalent to blast-furance coke. Gaseous products from all
the stéps are’processed to provide chemical feedstocks, gaseous fuels and

hydrogen for recycle.

The Products

The estimated annual production and revenue for the chemicals, fuels and
coke, from a p]ant with a capital investment of $740-million (Schowalter,
1975) is given in Table 5-6. The plant would use a coal feed of 5.79
million ton/yr based on a 340 operating day/year. :

The properties of the coal are given in Table 5-7. Note that the proper-
ties of Beluga coals shown in Appendix 5-C are much different than the
~ T1linois No. 6 coal used in this study. The very low sulfur of Beluga.
coal would probably be a significant advantage, but the higher moisture
and lower heat content would probably be disadvantageous; however, Alaskan
coals have not been evaluated with respect to the Clean Coke Process.

SOLVENT REFINED COAL

The Solyent Refined Coal (SRC) process has been called a multisynthetic-
fuels procéss' and the p1ént employing the process has been called a
"coal-finery" (Higginson, 1977). Coal, which is chemically designated as
c”,g; is so modified in a solvent refining plant that the products formed
- have different ratios of carbon to hydrogen with the liquids having more
hydrogen than the solids.
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*TABLE 5-6

Annual production and revenue for clean-coke process commercial plant
~ Basis: mine-mouth site, using 17,000-ton/day {llinois coal feed, )
preducing a maximum of coke pellets and chemicals and minimum fuels
. Unit Annual
Products Annual production price, $ revenue, $

Chemicals: ) . )
Ammonia . ..., ... . i 34000ton .................. 190.00 ....... U 6,460,000
Sulfur ........ S 49,000 ton ....... e 4200 ....... P 2,058,000
Ethylene ..................... 723,000,0001b, .................. 008 ................ 57,840,000
Propylene . ............. FRPIRN 119,000,000 b, ................... 006 ................ 7,140,000
Phenol . ... .................. 152,000,0001b. ................... 026 ............ ..., 39,520,000
oCresol ... .. ................. 384000001b. ............0u..... 0426 .. .............. 16,320,000
~pCresol ................... 142,0000001b. . ... .............. 044 ................ 62,480,000
Xylenols . ..................... 150,000.0001b. . .................. 043 ... ... ..., 64,500,000
Pyridire ......... e 146300001b. ................... 090 ................ 13,140,000
«-Picoline .................... 6,1000001b. ................... 060 ...... ST 3,660,000
Aniline ....................... 29,2300001b. ................... 031 ... ... ... 9,052,000
Benzene ........... et 80,400000gal. .................. 085 ............. ... 68,340,000
Naphthalene . .................. 229,0000001b, ................... 012 ........ e . 27,480,000
Creosote blend stock .. ............ 4,130000gal. .................. 055 i, 2,272,000
Carbon black feed stock ............ 3,700,000 gal ................... 035 ................ 1,295,000
Total chemicals ............ L2 ,418,0000001b. . .................. 01577 ............. 381,557,000
+ Fuels: hydrogenation residue ........... 669000ton .................. 1115 ... .o e 7.466,000
Coke ..... e e et ta et 2223000ton .................. 12000 ............... 266,760,000
TOTALREVENUE .............. e ettt a ettt e et ... 655,783,000

Source: K. A. Schowalter and E. F. Petras, "Aromatic Chem1ca] from Coa] " Coa]
' Process1ng Technology, -3. 111. =




TABLE 5-7

e P.ropé;'ti.és éf raw and beneficiated coals

! ’ ' Carbonizer Hydrogenation

Raw cosl feed feed
Moisture, wt.-% . ... 8-10...... 35 ....... 35
Ash, Wt.% . ....... 15 ...... 56 ....... 14
Sulfur, wt.-% .-..... 354 ...... 2 ..., 3
- Wt-%ofrawcoal .. — ...... 42 ....... 42
SiZe ..t 1/8-in. X . Minus 100-mesh
Co 100-mesh

Source: K. A. Schowalter and E. F. Petras,
"Aromatic Chemicdls from Coal,"
Coal Processing Technology, .p. 111.
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The basic technology for the SRC process was developed in Germany soon
after World War I. Two German scientists, Pott and Broche, patented the
basic process for dissolving coal and reducing its ash content in 1932.

SRC Process’

«
b1

In the SRC process, crushed coal is slurried with a hydrogen donor solvent _.

and exposed to 1,000 psi and 800 degrees F. in a hydrogen atmosphere. The
coal then dissolves into the solvent, picking up hydrogen. The solution
is filtered to remove most of the ash and the undissolved coal. The'
filter has been one of the most significant hardware problems in this
process. R

The undissolved coal makes up about 35% of the filter cake. This filter
cake together with raw coal can be used to produce hydrogen. The re-
maining liquid (solvent, dissolved coal and light o0il) is vacuum flashed
at 3500°F to form a solid material. Fuel oils and high BTU gases are also
formed. If a predominantly liquid product is desired, additional hydrogen
will be needed. ' o

The SRC process is designed to produce a clean solid or liquid fuel that
has a significantly lower sulfur and ash content yet a higher heating.
value than feed coal (Anderson, 1977). A comparison of I1linois. high
sulfur coal with Wyoming low sulfur coal before and after treatment in the
SRC plant at Wilsonville, Alabama is given in Phase I, Volume I (pp..106)
of this project (McConkey, 1977). o

Pilot Plant - Ft. Lewis

Bench scale work on the present SRC process was carried out from 1962 to
1965 by the Spencer Chemical Company, under the sponsorship of the Office
of Coal Research of the U.S. Department of the Interior. The Spencer
Chemical Company was acquired by Gulf Qi1 Corporation and work on-the SRC
process was continued by the Pittsburg and Midway Coa1~Mining Company; a
Gulf subsidiary. Under the sponsorship of the Energy Research énd'
Development Administration (and later the Department of Energy), Pittsburg
& Midway operates a SRC pilot plant at Ft. Lewis, Washington.
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Initially the product at Ft. Lewis was a solid (SRC-I). One improvement
that resulted from the pilot operation was the recycling of product slurry
as solvent which increased the conversion of the coal to a lower molecular
weight fuel. This result led to a process (SRC-II) that makes a liquid
rather than a solid -product.. The customer for the SRC-II liquid 1is the
utility industry. - |

The economics of an SRC-I plant (as well as other modes of operation, i.e.
recycled SRC-1iquid, co-product and solid) have been addressed by Schmid
(1977) and SRC-I1 technology by Anderson (1977)

" The next step for the SRC-II process may be_a 6,000 tons/day demonstrétibn
plant which would be the equivalent of one mddule of a 30,000 ton§/day
commercial plant.

Pilot P]an; - Wilsonville

The Edison Electric Institute and the Southern Company system began a
joint plant project in March, 1972 to study the key steps in solvent
refining. Beginning operations in January, 1974, the 6-ton per day plant
was designed, constructed, and operated by Cata1ytic, Inc. near Wilson-:
ville, Alabama. ' -

Testing at Wilsonville has been successful in meeting coal product

specifications for maximum ash and sulfur. Operating experimentally‘gver,
a wide range of conditions, one subbituminous and four bituminous coals
have been used to produce specification-grade SRC. The SRC product. at
Wilsonville is a high BTU, low ash, Tow sulfur solid which is designed :for
use 1in electrical. power plants. Additionally, valuable mechanical

performance information on the pumps, valves, filter, mineral residue
dryer, slurry preheater, and instrumentation devices has been obta1ned,
(Huffman, 1976 and Harrison, ND). : S

: : -
The economics of solvent refined coal has been analysed by Chastain of
Southern Company Services (Chastain, 1976).
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Experience in Alaska

The Beluga Coal District was selected as the location for a stud& io
determine if the solvent refined coal (SRC) process could be usedfagia
means of "economically producing clean energy from coal deposits located
in remote areas." As a result of this study by Stanford Research
Institute, which was prepared for the Energy Research and Deve]opheni
Administration with financial support and proprietary data provided by
Placer-Amex Inc. and Nissho-Iwai American Corporation, a wealth of
information is now available on mining, conversion, transportatioﬁ'and
markets for the Beluga Coal Fields.

The - above study concluded that solvent refined products derived from
- Alaskan coals might not affect the fuel market place in the Pacific Rim
countries. Delivered costs were estimated to be in the range of $3.80 to
$4.00 (1975 dollars) per million BTU in both California and Japan for the
solvent refined fuels. The price of low-sulfur fuel oil is expected to be
significantly lTower (Stanford Research Institute, 1976). e

It is very important to note that non-fuel use of the solvent refined -coal.
. was not addressed. If some of the solvent refined coal is used as a
petrochemical feedstock or as an additive to metallurgical coke or:
electrode coke, "the economics would probably change in a favorable
direction. But, whether this change would be extehsive enough to make the
production of SRC economically attractive for industry in Alaska .is.
‘unknown, . |

METHANOL

T

The conversion of coal to methanol is considered by some techno]ogists'whol
are interested in coal development in Alaska, to be approching a
.commercial reality.
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A conceptual design of a commercial facility to convert coal to methanol
fuel and/or methanol -has been recently completed by Badger Plants, Iﬁc.,
Cambridgé, Massachusetts for U.S. Department of Energy. Excerpts‘from the
abstract are given below: '

“[This] four-volume report presents the result of an in-depth engin-
eering and economic assessment of a conceptual design for a commer-
cial facility to convert coal 1into methanol fuel and/or methanol
using a southern Appalachian coal feed. The process steps involve an
advanced coal gasification technique followed by a hydrogen-carbon
monoxide shift reaction, acid gas removal and sulfur recovery
process, and finally, a methanol synthesis reaction.

“The plant processes 63,000 net tons per day (total weight basis) of
washed sized coal from independent mine sources. An additional 11,000
" net tons per day of coal is required for steam generation for support
facilities. Salable products are 415,000 bbls of methanol fuel and
methanol, and 660 tons of bright sulfur per day. The total capital
cost is estimated at $3.1 billion (mid-1977 dollars). _ :

The broduct methanol fuel is estimated to cost 18.8 cents per U.S.
gallon ($3.00 per million Btu) at the plant fence line and chemical
gra?e methanol is priced at 20.8 cents per gallon ($3.22 per million .
Btu). :

Market aspects of the products are not addressed in this report;
however, methanol fuel can be used as a feed for fuel cells, as a
fuel in utility services for gas turbine-generator firing, as a raw
material for SNG production (especially for emergency use), and as a
potential feed stock for gasoline manufacture.

The plant complex will require 2,500 acres of land. During a
five-year construction period a total field labor effort of 48
million manhours will he required. The labor force will average 6,000
men with peak employment levels of up to 9,000 people. The completed
facility will employ approximately 1700 full-time operating,
maintenance, and support personnel., A .

Environmental problems associated with this industrial complex are
addressed. Waste water treatment incorporates "zero discharge"
phi}osophy; gaseous emissions are held below the standards permitted
by law. :

Wentworth Brothers have published a pamphlet which describes their tech;
nology for the commercial production of Methyl Fuel. The fuel is produced
by passing .a synthesis gas, consisting. of hydrogen (Hz) and carbon
monoxide (CO), over a catalyst under controlled conditions of temperature

- and pressure. The campany claims that coal-derived, fuel-grade methanol
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- is the vehicle for a vast fossil energy delivery system. Methyl Fuel 'is a
stable 1liquid mixture consisting principally of methanol (CH30H) with
control lable percentages of higher alcohols. ' '

With respect to the transportation of coal it is possible to convert some
of the constituents of the .fossil fuel into methanol and the remainﬁng
portion of the coal 1into 1iquid hydrocarbons. The methanol can then. be
mixed with the liquid hydrocarbon for transportation by pipeline (Gruber,
1977). :

'RECOMMENDAT IONS

The use of Alaskan coals for generation of electricity is currently
feasible in the Usibelli to Fairbanks area. The Beluga Coal District is
“on the verge of development and a. slight improvement in technology and/or
. a change in fuel economics could make the sale of Beluga Coal profltable'
to both industry and the State of Alaska.

(1) With respect to the generation of electricity using Beluga Coal, ‘con-
.sideration should be given to different methods to meet -the
z-requirements of the Clean Air Act, including recent amendments,
A without scrubbers. Scrubbers are expensive, may cause electrical
[plant:’down-time, and require special operating talent. Since the
Be]uga Coa] is low in sulfur as mined, an examination of tech-.
'5no1og1ca1 opt1ons for removal of sulfur in low sulfur coal should. be;
made

- (2) fWhileJan'earlier study indicated that a solvent refined coal wou]dt
© " hot beﬁfeaéible for fuels produced from Beluga coal, a careful study
, should be made to determine the possibility of using Alaskan coals to
' make afsojvent refined solid that could be used for metallurgical and
e]ectrbde coke. ‘Alaskan coals should be studied for poss1b1e use as

a coke’ substitute and blend material for coke . production since thé‘
 market demand for coke is high and the price is much higher than that1
f;'qfupoa]., Also, the Clean Coke Process should be examined assuming
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(3)

(4)

(5)

(6)

that the feed for the process would be low-sulfur Alaska cpa1;
thereby lowering construction and operating costs and increasing the
quality of the aramatic chemicals, coke and other products.

With respect to the production of liquid fuels and chemicals, Alaska
should carequly follow research progress of the various processes.

Alaska should attempt to persuade industry and the Federal government'

. to test various Alaskan coals in conjunction with pilot plant tests

that are made on Eastern and Western Coals. Too often, coals are
tested from all over the nation except Alaska.

An analysis should be made of coal processing experiments that have
been unsuccessful because of the high sulfur content of the feed coal
to determine whether similar tests with Alaska's low sulfur coal may
have been successful. '

Renewed interest in Beluga coal gasification projects is warranted.
Both on-shore and off-shore locations should be analyzed, as well as
underground (steeply . or slightly dipping beds) and above ground
locations. . ' S

A low BTU gasification pilot plant could be located -near the gas
turbine electrical generation facilities of Chugach Electric Associ-
ation. Additionally, the existing holes near some of the 01l
platforms in Cook Inlet should be examined for the engineering
feasibility of in-situ gasification tests. The electrical energy

could be generated on the platform or the platform could be used to '
gather the gases for pumping to on-shore electrical generation

" facilities. Since the Beluga Coal District has (1) a huge quantity

of low sulfur coal, (2) coal with shrinking properties which are
probably favorable to the Linked Vertical Well -(LVW) process,'(3)
many deep holes for which geological information is available, (4) a
large ’rapidly growihg .Anchorage energy market potential, (5)
electrical generation facilities favorably located and (6) utility,
industry and State interest in a gasification test, an experimental

. program should be developed with the participation of all interested
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APPENDIX 5-A

PHYSICAL PROPERTIES OF COAL NECESSARY FOR COKING

"Coal is not a uniform substance but rather is a mixture of combustible
; metamorphosed plant remains that vary in both physical and chemical
composition. The diversity of the original plant materials and the dégree
of metamorphism, or coalification, that has affected these materials are
the two major reasons for the variety of physical components in coal."
(Harrision, 1968)" | |

"If a coal is to be Eatisfactony for use in the production of metal -,
lurgical coke, it must first have sufficient coking ability to yield a
" coherent coke alone or in blends with other coals. Secondly, the coals or
blends must be able to be carbonized without damaging the ovens or causing
difficult operating problems. Lastly, the coal must be low in ash and
~ sulfur." (Leonard, 1968) S

‘The various ranks of coal (anthracite, bituminous, subbituminous, ‘and
lignite) can be classified by petrographical methods into five types all
based on the composition of the coal as a rock: 1) Bright, 2) Semisplint,
3) Splint, 4) Cannel and 5) Boghead. Classification of coal as one of the
five types is determined by the coal's concentration of the following four
lithotypes, or ingredients: Vitrain, Clarain, Fusain, and Durain.

The first of the five types is known as "bright coal" due to the heavy
concentrations of vitrain and clarain which are highly reflectivé
crystalline structures and therefore produce a "shiny, bright" cbé}.;
. Semisplint, the second type, is composed predominantly of clarain with
some vitrain and durain. This coal is usually classed as a bright coal
when considered for coking due to its relatively high concentration of
clarain which gives it a moderately reflective surface. |
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The last three type$; Splint, Cannel, and Boghead, or the "dull coals,"
are predominantly durain, a non-reflective substance, with varying amdunts
of vitrain, clarain, and fusain, an inert substance. These three types of
coals are generally not considered acceptable coking feedstocks. However,
they are used at times for blending. ' |

The ordering of the types above is generally arranged in order of ‘de-
creaéing Coking'power or ability, yet in some ranges of rank, a mixture of
.bright and splint types produces a stronger coke than either alone
(Leonard, 1968). The reason for this is that vitrain and clarain, while
they soften and fuse readi]y,"become too fluid in the plastic stage and
form a brittle, glassy mass due to that very ability. The coke produced
by coals high in vitrain and clarain lacks the tensile strength required
of good coke. On the other hand, durain and fusain resist softening_and
fusing, thereby producing a weak, friable coke that is also unsatis-
factory. | B ' -

To improve the’strength and quality of coke produced from either of these
two types of coal, "bright" and "dull,” a blend of the two is created.
The vitrain and clarain by being melted and fused form the binding agents
of the coke. Since durain and fusain, or other inert materials, do not -
melt easily, they tend to remain as individual particles which, when
interspersed with the fluid vitrain and clarain, impart a greater tensile
strength to -the coke produced by forming a "cdncrete" rather than a
brittle "cement." '

Thus, the addition of fusain; durain, or other inert matter tends to be
beneficial, resulting in ‘a desired hard, blocky coke. However, an
excessive percentage of inert matter can result in poor quality coke as
the charge tends towards the characteristics of a "dull coal." Therefore,
- an optimum ratio of binding agents to inert materials based on the
feedstocks available must be set. |
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The primary factor affecting the ability of a coal, or.blend of coals, to
be carbonized without damaging the coking ovens or causing diffibu];'
operating problems are the extent of the éxpansion of the coke 'dpdn
heating and the chemical composition of the coal used in the charge.
"Coals used- for cokemaking contract while being heated under load to the.
beginning of the plastic range. After fhe plastic range is passed, the
» coke formed therein begins to contract on heating to higher temperatures;
contraction continues as heating progresses to temperatures reached in
“high-temperature coking practice." (Yancy, 1968) Expansion begins when
the coal reaches a plastic state as the fusing particles fill the voids in
the charge; As the charge begins expanding, the pressure exerted on the
oven walls due to that expansion may be so great as to damage or even ruin
the walls. | R

, "The main factors affecting pressures exerted by coking charges in.cbke
ovens and gas retorts are the character of the coal, the bulk density; and
the operating conditions. Expanding coals are mostly in the
~medium-volatile and low-volatile ranges of rank; nearly all high-volatile

A coals and all those of lower ranks are classed as contracting. Rank
appears to be the main characteristic of coal affecting expansion,:but
‘type is also important; the amount of ash the coal contains is a factor,
but one of lesser importance. Coals and blends of coals in the medium and

. Tow-volatite ranges of rank are the most highly expahding (or exert the -
greatest pressures); the higher the bulk density, the greater the.
expansion obtained. Addition of splint coal reduces the tendency'<§§
expand. Ash acts in the same way." (Yancy, 1968)
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APPENDIX 5-B
GLOSSARY

hard coal containing 86 to 98 percent fixed carbon
and small percentage of volatile material and ash.

solid residue remaining after the combustion of
coal. ' :

carbon products, tars, etc., used to impart cohes1on
to the body to be formed; a coal-extract binder may
be wused to prepare fonned coke pellets from
non-coking coals.

a broad class of coals containing 46-86 percent
fixed carbon and . 20-40 percent volatile matter.

the softening and agglomeration of coal as a result
of the application of heat.

destructive heating of carbonaceous substances with
the production of a solid, porous residue, or coke,
and the evolution of a volatile product. For coal,

there are  two principal classes of carbonization;

high-temperature coking (c. 900°C) and 1ow-temper-
ature carbon1zat10n (c. 700°C)-"

the solid residue remaining after the removal of

-moisture and volatile matter from coal.

strong porous residue consisting of carbon and
mineral ash formed when bituminous coal is heated in
a limited air supply or in the absence of air. Coke
may also be formed by thermal decompos1tion of
petroleum residues.

a process wherein coal is subjected to a long period
of carbonization at moderate temperatures to fomm
coke.

similar to delayed coking procéss, with the emphasis
on high tar yields to produce liquids. '

a standard test that indicates the coking charac-
teristics of coal when burned as a fuel.

coking of tars, SRC, etc., under hydrogenafing
condition to form liquid products.

constituents of a coal which decrease its eff1c1ency

in use, e.g. mineral matter (ash) and moisture in
fuel for combustion. :
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lignite - brownish-black coal containing 65-72 percent -carbon
on a mineral-matter-free basis, with a rank between
peat and subbituminous coal; contains 8-22 percent
volatile matter and 91-93 percent carbon.

solvent refined coal (SRC) - a coal extract derived by solvent. extrac-
tion; a brittle, vitreous solid (m.p. 300°F to
400°F) containing about 0.1 percent ash and about 10
percent of the sulfur 1in the original coal
feedstock; heat value is about 16,000 BTU per -pound;
may be used as a clean fuel for power generation by
combustion; utilized for the production of high
grade metallurgical coke, anode carbon, and
activated carbon by coking, or hydrogenated to
produce synthetic crude oil.

subbituminous coal - the rank of coal between bituminous and 11gn1te,
' classified by ASTM as having a range of heating

values between 8,300 and 11,000 BTU per pound.on a .

mofsture and m1nera1-matter free basis.

volatile matter - those constituents of coal, exclusive of moisture,
b that are liberated from a sample_ when heated to
1,750°F for seven minutes in the absence of oxygen..
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APPENDIX 5-C
BELUGA COAL ANALYSES

Analyses

Twenty-four cores from the six most extensive coal beds have been dna]yzed in great
detail. Twenty of these cores were studied for various properties byAthe Paul Weir Company,

Chicago. The qualities for the various coal intervals were as follows: _ -

AS RECEIVED AVERAGE PROXIMATE ANALYSES FIGURES FOR SIX MAJOR COAL INTERVALS
~BASS, HUNT AND WILSON LEASES,- ALASKA

Source:

Brown

8216 btu

7845 btu Blue
10.13% ash 7.34% ash
0.33% sulfur - 0.16% sulfur
247 moist 29% moist
Yellow 6782 btu Orange 8054 btu .
18.19% ash 7.99% ash
0.23% sulfur 0.17% sul fur
30% moist 28% moist
Green 7862 btu Red 7828 btu
: ' 11.25% ash 7.57% ash
0.23% sulfur 0.17% sulfur
29% moist 28% moist
Starkey . A. Ni?son,¢Correspopdgnce to Gene RutTedgé; June 22, 1978.
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CHAPTER 6 -
TRANSPORTATION

INTRODUCTION

In Aiaska, transportation of coal to market is costly and difficult to
- arrange. The transportation network for the efficient and easy delivery of
coaTvexists only at the Usibel1li Coal Mining Company near Healy. Where
there fis nb transportation network already intact, the movement of coal
becomes a major financial handicap. Consequeht]y, transportation options
must be given primary consideration.

As a general guideline, transportation by ship or barge is usually the
Towest in mills per ton-mile if the mine and plant are near the coast. On
short hauls, rail 1is often cheaper than a slurry pipeline. The ]arge
investment at both ends of a'Slurny pipeline system may not justify the
short,‘low volume movement of coal. Generally, for long hauls of large
" volume, coal slurry pipelines may be preferable to rail because the line
has low inflationary vulnerability. It may be that several utilities or:
‘plants should be planned in unison so that 10 million or more tons of codal-
per year can be delivered over a single line. Over the long run, ‘the
slurry line may be the most economical. Iab]e 6-1 gives a comparison. of-
transportation modes by rail, slurry pipeline and transmission line
between points in the western states, and a marine- transportation
comparison with Beluga. ' '

Another important aspect of each possible mode of transportation is the
percentage of initial capital cost which is subject to inflationary eéé@r‘
lation once the initial system is installed and operating. Some moqés'
have more areas vulnerable to inflation than others. Whereas transmission.
lines are relatively free of inflationary vulnerability, unit trains akei
almost completely subject to it. Table 6-2 gives the percentage :pf'
escalation of several transportation dptions, and Table. 6-3 gives a 20
_ year projection of the costs of each option. ' o



TABLE 6-1

.Comparative'fransportation-Modes (10/1/76 Dollars)

) Haul : Distance
Rail

Kemmerer, Wyoming . 770 mi.
to Arlington, Orzgon

Slurry Pipeline

Kemmerer, Wyoming -635 mi.
to Arlington, Oregon

Transmission Line

Component

Rail Tariff

Car Ownership & Maint.

TOTAL

Capital Cost

0&M Cost

TOTAL

Kemmerer, Wyoming 635 mi. Capital Cost

to Arlington, Oregon 08M Cost

' Line Lasses
' TOTAL
Ship Haul

Beluga, Alaska _ 1,500 mi. TOTAL

to Aberdeen, Washington

ASSUMPTIONS: 1) Capital crarge rate 8.5%

2) Annual coal volume 2,808,000 ton/yr. 9
5.694 x 10 kWh/yr

3) 1000 MW @ 65% capacity factor

4) Total cost of Capital,
(for line loss cost calculation)
5) Transmission cost from Transmission System section.

‘0&M, & Fuel =

‘Cost/zf

$16,432,000
1,421,000

317,853,000

$16,744,0C0
7,176,000

373,920,000

$18,211,000
453,000
9,505,000

%28.169.000

$17,194,000

20 mi11/kWh

Ene Cost

3.14 mills/kiWh

4.20 mills/kWh

4.95 mills/kwh

3.02 mills/kWh

Source: Canparative Study of Coal and Nuclear Geherat1ng Options for the Pacific Northwest, Volume II: .
: Fuel and Technical Studies

W. H. Carlson, "Fuel Transportation,™ Analysis’ of the.Coal Option.
Department wash1ngton Pub11c Power Supo]y System.

- 1977,

R]chland Washington.:

WPPSS:-FTS - 028 -1I.
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TABLE 6-2
ESCALATION OF TRANSPORTATION OPTIONS

Transportation Option Fixed Portion ." ' Escalatable Portiaﬁ
Rail , B 20% 80%

~* Slurry Pipeline I/ 30w
Ship ' | | 50% 50%

Transmission Line . 90% - | 10%

App]ication'of the escalation fractions to each option on Table 6-1 over a
20-year period at 5% escalation per year yie]dS»thevresults in Table 6-3..

Source:

~ Comparative Study of Coal and Nuclear Generating Options for the

Pacific Northwest, Volume II: W. H. Carlson, "Fuel Transportation,"

Analysis of the Coa] Option. Fuel and Technical Studies
Department. Washington Public Power Supply System Richland,
Washington. WPPSS FTS - 028 - II. 1977.
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TABLE 6-3
20-YEAR LEVELIZED TRANSPORTATION COST

1st Year Cost (1976) 20-Year Levelized Cost (1976-95)

Transportation As ‘ As
Option Mills/KWh % of Rail Cost Mills/kWh % of Rail Cost

Rail 3.14 100 4.54 100
Slurry Pipeline 4.20 v 134 .- 4,90 108
ship 302 9 3.86 5
Transmission Line 4.95 158 5.23 15
ASSUMPTIONS: 1) 1st year costs from Table 1

2) Escalation fractions from Table 2

3) Escalation at 5% per year

4) Discount rate of 7% per year

Though the 20-year levelized cost does not change the ranking of the trans-
portation options, it does draw the options considerably closer together
due to the low escalation of the capital intensive slurry pipeline and
transmission line options.

Source:  Comparative Study of Coal and Nuclear Generating Options for the
Pacific Northwest, Volume II: W. H. Carlson, "Fuel Transportation,"
Analys1s of the Coal Option. Fuel and Technical Studies Deparuuent.
Washington Public Power Supply System.  Richland, Washington.
WPPSS FTS - 028 - II. 1977.
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“The fb]lowfng discussion of coal transportation options in Alaska will be
~directed toward the proposed development of the Beluga Coal Field, the
most likely field to be developed in the near future. Each transportation

- . option and associated costs are discussed separately  with specific

~references to the Beluga situation cited from available resources.

“ There are basically two segments involved in a Beluga transportation
‘system. The first segment involves transporting the coal from the mine
site area to a connecting point with a major, longer distance trans-
portation mode. In most cases, this major mode is marine transportation
~which, of course;.requires harbor and docking facilities. The first seg-
"ment could utilize one of the'fo1lowing methods: 1) a trucking operatioﬁ
from ‘the m1ne site to a harbor located near Beluga; 2) a rail line from
. the m1ne s1te to a harbor near Beluga, or a rail line from Beluga
_connect1ng with the existing Alaska Railroad 1ine to a harbor at Whittier;
and 3) a slurry pipeline from the mine site to a harbor near Beluga.

The second segment 1nvolves movement of coal both within and outside the
State: In-State transportation poss1b111t1es could include marine, ra11‘
"and transmission line options. At the present time, the only feasible
- choice fpr exporting coal is marine transportation. :

- TRUCKING

Trucking is ]lkely to p]ay an important role in 1n1t1a]1y moving coa1 tq
“either a power plant in the area or a transportation link such as a
shippfng{ or railway terminal. Beluga Coal Company has indicated thati
trucking would most likely be utilized to supply coal to a 200 MW plant.
-Tractor-trailer units of 120 to 150 ton capacity may be used to haul the
coal to the power plant. Supplying coal to a 400 MW plant located on the
. coast would justify construction of a rail line (Patsch, 1978). 1In a rail -
line operatibn. a larger stockpile would be built and would involve a
'tunne]-conveyor reclaim system to deliver crushed coal to hlgh capac1ty
'wra11way loadout silos (Placer Amex, Inc., 1977).
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A]though between the Capps Glacier and waterfront there are numerous -

1ogg1ng roads built by Kodiak Lumber Mill Company. There are no accgss
roads from the possible mining sites in the area to the waterfront at’tﬁe

present  time. (See section on Transportation in Land Tenure chapter.) -~

Fodiqk Lumber Mill Company's timber harvest sale agreement with the State
expires in 1983, and it is speculated that harvesting may be terminated at
.that -time. The timber roads could be of some use in coal mining trans- -
portation system. )

Trucking has been used by the Usibelli Coal Mining Company to move coal
several miles fram its mining operation sites to both the Golden Valley
Electric Association power plant and to the railway spur loading station
at Suntrana, 8% miles away. Coal delivered by truck to the GVEA costs
-70¢/MMBTU (Battelle, 1978). '

- Joe Usibelli, presidént of Usibelli Coal Mining Company, estimates that
-each truck covers 150 mi]es'per day and transports an average of eleven
coal loads, each about 45 tons in weight. Each truck is operated on a 10
“hour shift. The total operating cost per truck, including the $24 wage of
the driver, is about $60 per hour. These figures are direct costs. If
taxes, insurance, owneréhip of trucks and other costs are included, the
- wage of the driver approaches $30.00 per hour, and the operating cost of
the truck is about $90.00 per hour. (Usibelli, 1978). The following.
tabulation illustrates the cost per ton-mile: ’

11 Toads x 45 tons ea.
495 tons x 8.5 miles

495 tons per day per truck St
4207.5 ton miles per one day's -
operation ($60 per hour x 10
hour shift, or $600)

7.0125 ton miles per dollar

Or 14.26¢ per ton mile

4207.5 ton miles = $600
RAIL

The advantage of utilizing the Alaska Ra}lréad for coal transportation
-both in-State and to a water port of export (Whittier) is that some of the
necessary infrastructure needed is already available. A rail line also
provides a means of transportation for multiple uses, as well as
controlled access, if desired. '
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RAIL LINE TO TIDEWATER

The distance from the contemplated first mining site at Capps Glacier to
waterfront is approximately 16 miles. From an elevation of about 2000
feet, the terrain slopes to the coast. A 400 MW power plant at tidewater
would justify construction of a rail route, and in an export situation
involving five or more million tons per year, a rail line would definitely
be required (Patsch, 1978).

BELUGA EXTENSION

In an Alaska Railroad report on Beluga Coal (November 7, 1977), a prospec-
tive scenario has been outlined for development of a rail link from Beluga
to a connecting point with the established railroad. A tentative routing
has been selected (Figure 6-1), which may vary after ground surveys have
been completed. The terrain is level, and the distance anticipated is
approximately 75 to 80 miles. Connection could occur near Pittman Station
at milepost 166. A crossing of the Sustina River is necessary and will
largely determine the final routing.

The cost of construction of a rail line link could not reasonably be
assumed by private companies. The Alaska Railroad has suggested that
financing be obtained through a venture with the State of Alaska.

The cost of rail line trackage has been estimated to be as high as

$1,250,000 per mile in Alaska. Consequently, the project would approach
at least $94 million excluding the cost of a Susitna crossing.

UNIT TRAINS
A unit train is a solid train of dedicated cars which remain intact as a
unit and operate on a schedule between one shipper and one receiver in ac-

cordance with a special tariff which includes a guaranteed, annual minimum
tonnage.
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Unit trains have been- developed recently and provide for q{considerab]e.
increase in the efficiency of rail operations. A unit train car caqfiog

150,000 miles of operation per year whereas a car being used for many uses
~average only 17,000 miles per year.

The tariffs involved in rail transportation are agreed upon between the
railroad and the company involved. The tariff is a rate in dollars- per:
ton and contains provisidns for maximum . loading and unloading times,
minimum annual tonnages, etc. Under Interstate Commerce Commission (ICC)
Regulations, railroads cannot enter into contracts in excess of one year

.in length.” As a result, a letter of intent is usually signed which con-

tains prov151ons for future annual escalation of the tar1ff (Car]son,
1977). ' vy

To obtain minimum rail rates, a unit train should have 90-110 cars. The
-cost of an aluminum car is approximately $30,000. Spare cars are also a
- necessity on high milage unit train hauls. Normally 10% spare cars are

purchased and kept for use when needed. Although it is possible to secure

_railroad ownership, railroads prefer -that the company using the ‘cars

purchase them.

The Alaska Railroad (ARR) has employed the unit train concept in the past.

Fairly large tonnages were delivered to military bases prior to 1969 when

' the_systems of the bases were converted to natural gas. More recently,

the ARR has hauled. gravel on a unit train basis from Palmer to Anchorage
in standard hopper cars with 80 cars comprising the unit train length.
According to the ARR a 100 car length is feasible.

From a possible Beluga spur connecting to Pittman station, the ARR extend§'
an additional 80 miles to Whittier where there is an open port year round.

‘ Port facilities would need to be expanded at Whittier to accomodate a 30

to 60 day stockpile of coal. The Federal government presently owns 800
plus acres of land ‘in ‘Whittier; this would be su1tab1e for a large volume
storage area and additional terminal development. A finger pier and

- conveyors would be required for loading. On large conveyors, 1000.tons

6-9



per‘hour could be loaded, and with several operating at the same time,
loading speed would be increased. Table 6-4 gives the ARR's unit train
proposed requirements for transporting five million tons per year from
Beluga to Whittier. ‘

In a 1975 Alaska Railroad memorandum, a unit train operation from Healy to
Whittier was addressed. The Railroad suggested that 100 ton aluminum.
hopper cars with a pneumatic rapid bottom dump assembly could be utilized.
This method of loading is equally feasible at a Beluga mining operation.
Aluminum cars are lighter but still allow écceptab]y large loads. Table
6-5 gives rail car types and capacities. To carry 10,000 net tons between
Healy amd Whillier during a five consecutive day service, the ARR
estimates that two trains would be required, totalling 286 cars inc]udihg
- a 10 percent reserve. A similar operation would be required from Be]ugaf
- Table 6-6 describes a tentative schedule for coal transbortation from the
Beluga mine to Whittier. '

COSTS

Current rail costs of transporting coal in Alaska are based on experiéhce

with the Usibelli Mine. Usibelli coal price at the mine mouth was $0.60

per MMBTU in early 1977. Coal delivered the 111 miles by rail from Healy

to Fairbanks is $1.05 per MMBTU. 'The difference of $0.45 would include

tipple* and rail costs, plus trucking from the mine site to the rail

connection, a distance of several miles. Tipple costs in early 1978 were
$0.11 per MMBTU. Usibelli coal delivered by rail to Anchorage to suppjy @1
200 MW p]ant'ope?ating at 0.65‘p1ant factor and requiring 650,000 tons per
year would cost approximately $0.98 per MMBTU. This figure assumes a

$0.60 per MMBTU mine mouth cost and $0.38 per MMBTU for transportation.

Transportation of coal delivered to a 400 MW plant would decrease to $0.30

per MMBTU (Battelle, 1978). Table 6-7 gives Alaska Railroad tariffs from

Healy to Anchorage and Whittier.

*A tipb]e is an apparatus for emptying coal from a mine car by tipping; it
is also the place where the emptying is done.
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TABLE 6-4

BELUGA TO WHITTIER UNIT TRAIN INFORMATION

Annual Volume

. Working Days

Daily Volume
-Tons Loaded per car
Number of carloads daily

- Cars per train - (2)

Length of haul (tentative)

Cycle time
Cars required
Locomotives réquired'

* Tonnage per train (net)

Tonnage per train (gross). -

5,000,000 tons
350; allow 15 days

.maintenance.

14,286 tons

80

179

i @ 90; 1 @89

184 miles one way;

23-24 hours

200 - 179 working;

:10 - 5 per train

1@ 7200; 1@ 7120
1@ 9450; 1 @ 9345

Source: Alaska Railroad, Beluga Coal, Nov. 7, 1977.
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RAIL CAR TYPES AND CAPACITIES FOR COAL

Type/Capacity Lt. Wt.
70 ton -~ aluminum 37,000
70 ton - steel 54,0@0
77 ton - steel 57,000
100 ton - steel 63,000
100 ton - aluminum 45,000

Load
Limit

183,000
166,000
177,000

. 200,000

218,000

TABLE 6-5

*No. Cars
10M Net Tons:

130
130
j30
130
130

SERVICES

~ @ross
Trailing Ton

12,405
13,510
13,705
14,095
12,925

*Number of cars per 10M net trailing tons remains constant due to 77 tcn méximUm
‘weight limitation per car for unit train operation account bridge ‘1imitations.

SOURCE: Alaska Railroad, Beluga Coal, November 7, 1977.

Trailing.
Tons - Empty

2,405
3,510
3,705
4,095
2,925



- 12:00 Noon '

- 2:30 p.m.

5:00 p.m.
. 5:30 p.m.
8:00 p.m.
12:00 p.m.
12:15 a.m.
2145 a.m.

" 4:15 a.m.

6:45 a.m.

12:00 Noon

TABLE 6-6

" TENTATIVE SCHEDULE

Depart mine site for Whittier

Arrive existing ARR main line - 2' 30" running time
over Beluga extension -
Arrive Anchorage - 2' 30" running time

Depart Anchorage -~ 30" change crews, inspection

Arrive Whittier - 2' 30" running time

. Dumping complete - 4 hours dumping, if rotary dump used

Depart Whittier - 15" orders and air.test

Arrive Anchorage - 2' 30" running time

Depart Anchorage - 1' 30" change crews, inspection,
service locomotives

Arrive Beluga branch line - 2' 30" running time

Depart mine - 2' 30" loading; 30 min. air; orders

This schedule represents the maximum expected time to complete the cycle.

Time could be improved in the unloading process depending on type of cars

used. Running time over the Beluga extension could be shortened depending

on track configuration. Running times on existing trackage could be im-

d

e
Lt 7]

roved with strict scheduling.

Source: Beluga Coal. Alaska Railroad. Nov. 7, 1977.



Annual
Tonnage

200,000 to
500,000

1,000,000
1,500,000

2,000,000 -

TABLE 6-7

Alaska Railroad Tariffs - Healy Origin

(a)

ANCHORAGE WHITTER
Unit Train . Un%t Train
Shipper Carrier By . Shipper Carrier By
Owned Cars Owned Cars Carload Ownzd Cars Owned Cars - Carload
$/Ton $/MMBTU $/MMBTU $/Ton  $/MMBTU $/Ton $/MMBTU $/Toﬁ' $/MMBTU $/Ton $/MMBTU
-- -- 0.564 -- -- -- -- 10.49 0.604 .= -- --
5.65  0.325 0.406 - - 6.67 0.384 8.16  0.470 -- --
5.63 - 0.323 0.381 - -- 6.66  0.383 7.7 0.444 -- -~
5.50 0.317 0.367 7.98  0.459 6.50  0.374 7.45 0.429 - 8.50 .489

(a) Conversion to $/MMBTU based on 8700 BTU/# coal quality.

SOURCE: Mr. Arnold Polanchek, “Alaska Railroad. Novemnber 16, 1979.



SLURRY .PIPELINE

1

A slurry pipeline is a pipeline used to transport finely ground coal mixed
yith water, o0il, or methanol at about 50/50 by weight. The coal is’
ground, slurried with its transporting liquid and pumped to its initial
pressure'(usually 1000-1200 psi) at the mine site. If the pipeline is a

long one, there are pumping stations every 70-100 miles which restore the .. .

- line pressure 'to its initial psi. If the pipeline slurry is delivered to.
oa power plant, the coal is separated from the mixture by centrifuge and
. burned in the boiler (Figure 6-2).

‘ S]urny pipelines are capital intensive and are well suited to movement of

" large volumes of coal, especially over long distances. Slurry pipelines
have been used only a few times in the United States. .One no longer
-operating was built by Consolidation Coal Company in Cleveland, Ohio;
another runs. 273 miles from the Black Mesa Mine in Arizona to the Mohave
Power Plant in Nevada. This line is still in service.

Coal slurry pipelines offer the following advantages:

1. Low operating costs. Low cost escalation follows as a result of.
- low operation costs. - : ‘

2. Dust control. Coal dust particulates could pose an air- poll-
ution problem.

3. No danger of spontaneous combustion.

4. High reliability. (Long distance slurry pipelines show avail-_
‘ability factors in excess of 95%.)

5.  Ease of handling of bulk materials.
Disadvantages associated with coal slurry pipelines:
1.. ~Large consumption of water, or other mixing agent.
2. Transportation of the mixing agent. For each ton of coal trans- -
: ported by water, close to a ton of water is also transported
“which reduces the eff1c1ency of the process.

3. Dewatering costs. If the coal 1sA to be burned in .a

: steam-electric plant, the coal must either be dewatered or

burned as a slurry with loss of BTU value. Both represent -an
additional cost qver dry coal transport. !
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4. Possible attrition of the solid product (coal particles) during
transport. This can be a disadvantage if attrition is undesir-
able. If a finer product is desired, it can be an advantage

5. Corrosion. With high sulfur content this can be a suff1c1ent1y
great problem to preclude use of a s]urry pipeline. In Be]uga,
however, the sulfur content is very low and this problem is not
a serious one.

6. Inflexibility of the system once installed. The capacity of an.-
installed slurry pipeline cannot be varied significantly without
complete reconstruction.

7. Possibility of freezing in cold climate.

8. Pipeline wear.

Characteristics of slurry pipeline technology are discussed in some detaii
in a recent Bureau of Mines Report (Hennagin, 1978). The report includes
discussion of solids concentration, the optimum particle size range, pipe-
line velocity, head loss, and horsepower calculations. Actual pipeline
operation features, and methods of loading from the storage area to a ship.
are described in the report, as are factors involved in the construction
process, such as allowances for expansion and contraction of the line,
pumping stations, and technical factors related to methods to prevent
freezing.

The Bureau of Mines report investigate the possibility of a water slurry
pipeline 15 miles long from the Beluga mine, 1500 feet in elevation, to
dock facilities at tidewater, and transportation of the coal in a wqtefi
slurry by ship to the West Coast. Cost estimates are developed for all
phases of the operation. '

The slurry pipeline would involve construction of a harbor and pier facfl-,
ities for Beluga. Several locations are possible, and North Foreland w§§‘
chosen for the site in the Bureau of Mines Report. Beluga Coal Company is
considering harbor sites at three possible locations: McArthur F]a;ﬁ,
Granite Point and North Forelands. (See Section on Harbor and Loading
facilities under Marine Transportétion.) A 30 inch diameter line system
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was considered the best and most economical size. Pipeline data are shown
1n Table 6-8. (For more specifics on hydrotransportation of coal,ﬂ;eg
Appendices 6-A and 6-B.) '

S]urqy Pipeline Cbsts

Costs associated with a slurry pipeline include those for construction of
the 11ne,'the pump house, and operating costs. These costs are shown in
~ Table 6-9. To adjust for higher Alaskan costs, a factor of 1.74 was used
in calculating bperating costs based on Northern Great Plains province
strip mine experience. Capital costs of the pipeline system are shown in
Table 6-10. A factor of 1.68 over costs in the Lower 48 was used in calcuz
~lating Alaskan construction costs.

The e§£imated total cost of delivered coal"by‘ slurry pipeline to the
Beluga tidewater port, and thence by ship to the west coast is $21.15 per
short ton of coal, or $1.32 per million BTU's. Table 6-11 presents a cost
summary of the various sized pipeline systems analyzed, and Figure 6-2
~ shows a cost breakdown for the'optimum 30 inch system. '

The report does not identify costs in detail, making it difficult to
determine whether the facilities would meet today's environmental.
standards. The general tone of the paper does not place an emphasis on
environmental considerations. However, parts of the report do ref]ecp;
. efforts to mininize environmental impact. Water removed from the s]uify,t
for example, would be recycled or treated for use within the p]anf.
‘(Hennag1n,11978). ‘ ‘ ’

‘MARINE TRAN%PORTATION ;

) . | N
- Marine transportation is generally thought to be the cheapest method of
moving coal. -There are no maintenance costs or capital costs in rights of -
fway;;there is increased fuel economy and small operating crew size. Major
reductions in shipping costs have been achieved by increasing the size of
ﬁvesseiﬁ. Even extremely large vessels are operated by relatively smaﬁ}'
;CEewsg - - | o
' | 6-17



TABLE 6-8
SLURRY PIPELINE. DATA

Nominal Diameter, inches : 24 30;
Iﬁside diameter, inches : | 23.25., "2§
So]ids concentration, by weight 55% _:55%
'Specifit gravity of slurry ‘ o . 1.186 i} 1.186
Pumping velocity, feet per second 7 8
Slurry capacity, cubic feet per second : - 20.64 36.69
Slurry capacity, gallons per minute 9263 16466
Slurry capacity,.short tons per hour 2749 4888
Coal capacity, short tons per hour 3 1512 2688
‘Head'losé; feet water per 100 feet pipe 1.60 di.59
Head loss for 16 miles of pipe, feet water 1352 1343
Altitude Toss, feet | o (1150)  (1150)
Net loss for pipeline, feet water ‘ ‘ 202 193
Sjurny horsepower required ' 560 950.
Pump efficiency v 90% 90% .
Brake horsepower required - 622 1055
Efficiency of motor . | 90% .90%
Insfa]]ed‘brake horsepower (3 pumps operating, 1 standby). 830 1400
Energy required per year, kilowatt-hours 7 .
for 4,380,000 tons coal per year 1,493,600 1,424,900
for 8,760,000 tons coal per year 2,987,200 2,849,800

Source: Donald Anderson, U.S. Bureau of Mines. Feasibilit
Study of Mining Alaska Coal and Transportation by STurry to the
MWest Coast. Open File Report 17(1)-78. Jan. 5, 1978.
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TABLE 6-9
SLURRY PIPELINE COSTS .

Coal tonnage per year,

millions of- tons 4.38 4.38 8.76
“Slufnylpipe1jne.diameter “

inches . - 24 30 - 24
Capité]'cost of pipeline :

and pumping station 7,442,700 9,333,400 7,442,700
Annua1 operating cost 208,200 252,200 238,100

Source: Donald Anderson, U.S. Bureau of Mines. Feasibility

Study of Mining Alaska Coal and Transportation by Slurry to the
West Coastf' Qpen File Report 17(1)-78. Jan. 5, 1978.

: TABLE 6-10
SLURRY PIPELINE CAPITAL COST FACTORS (1976 DOLLARS)

Line Cost (Installed, incl. IDC, O/H, etc.)

14 inch line - $150,000/mile
20 inch line - $250,000/mile
26 inch line - $330,000/mile

Pumping Station Cost

- 14 inch 1ine - $1,500,000 each
20 inch line - $3,000,000 each
26 inch line - $4,500,000 each

‘Coal Preparation Plant (At Mine)

3,000,000 tons/yr - $30,000,000
. 6,000,000 tons/yr - $45,000,000
.10,000,000 tons/yr - $60,000,000

Coal Dewatering and Storage Facility (At Plant)

3,000,000 tons/yr - § 60,000,000
6,000,000 tons/yr - $ 90,000,000
10,000,000 tons/yr - $120,000,000

Source: Donald Anderson, U.S. Bureau of Mines. ,ﬁéasibiliti
Study of Mining Alaska Coal and Transportation by STurry to the
West Coast.” Open File Report 17(1)-78. Jan. 5, 1978.
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TABLE 6-11
COST SUMMARY

| COSTS IN DOLLARS PER SHORT TON OF CLEAN COAL
: AND FINAL COST PER MILLION BTU'S

3

System I I1 111 IV )

Coal- tonnage per year,

millions of short tons 4.35 4,38 8.76 "8.76 8;7§
Slurry pipeline
“diameter, inches 24 30 24 30 30
Ship size, DWT ‘ -
thousands of tons 70 100 70 79 100
Number of ships | 3. 2 -6 5 ' 4
Cost%: » . o
Mining - 7.80 7.80 6.0  6.40 6.40
Washing 1.95 1.95 ©  1.70 .70 1.70
$1u}%y preparation 1,95 1.95 1.70 1.70 1.70
Water 0.10 0.10 0.07 0.07 0.07
Slurry pipeline : 0.46 0.57 0.23 0.29 0.29
Loading pier . 1.94 2.04 0.97 0.98 1.02
. Shipping - ' - 10.37 8.37 10.37 9.40 8.37
0ff-loading pier 0.94 1.00 0.47 0.48 0.50
Dewatering | .27 .27 - 1.10 _1.10 _1.10
Total B 26.78 25.05 " 23.04 22.12 21.15
* Per million BTU's .67 . 1.57 144 138 132

Source: Donald Anderson, U.S. Bureau of Mines. Feasibility Study of
Mining A]aska Coal and Transportation by S1urny to the West
Loast. Open File Report 17(1)-78. Jan. 5, 1978.
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Figure 6-2
COST BREAKDOWN FOR SYSTEM V

Source: U.S. Pept. of Interior. Bureau of Mines.
17(1)=78.  Jan. 5, 1978. .
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Beluga coals are unusual in that they are one of the few large reserves of
lTow-sul fur strippable coal in the United States located close to tidé;
water. " The marine transportation possibility makes the Beluga - coal
~ potentially competitive with other coals for use on the West Coast.

At the September, 1977 "Alaska Coal and the Pacific" workshop, in ﬁhe

paper "Beluga Field Potential: Transportation," Kirshenbaum suggested -

consideration of straight and self-unloading bulk carriers, and strdight
and self-unloading tug-barges; The paper gave an excellent overview of
transportation options for the Beluga Coal District.

WEATHER - CONDITIONS

Marine conditions are poor and unpredictable in Alaskan waters. Cook
Inlet at its northern end has an average tidal range of 28 feet, which is
more than twice the average range in the Pacific Northwest. Tidal
currents in some parts of the Inlet can reach 8 knots. Such conditions
involve increased costs in designing wharves and ship berthing facilities.

Ice conditions, however, are not impossible to deal with in Cook Inlet.
Stom conditions in the Gulf of Alaska are frequent; wind velocities are

often in the 50 to 60 knot range. Delays of 1 to 3 days are not uncommon
- for barge operations, though Sealand ships are powered for the area and
usually are able to adhere to a schedule.

BARGING

 Barging operations_ are feasible in Cook Inlet waters on a year-roynd
basis. Bulk urea is presently produced at the Union Collier P]anﬁ' at
Nikiski near Kenai, and is transported by barge to Portland, Oregon.

Special loading and unloading features are designed into the barges cur-

rently in use. Barge ioading facilities allow 12,000 tons to be loaded in
12 hours. The same tonage can be unloaded in.24 hours.

A barging operatioh transporting coal both intra-State and for exportupo.
the Western United States coastal states is probably the most feasible

and, initially, least expensive system for Beluga coal.

6-22
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Barges presently in use can carry up to 12,000 tons per load in bulk
transport. In an export situation which might involve up to 6 million
tons per year, 21 trips in present sized barges would be required. A
smaller barge can carry 2500 short tons of bulk cargo on deck. Coverage
of the coal cargo would be necessary for protection against weather con-
ditions. The bulk urea barges from Nikiski have houses built over the top
of the barge into which the urea pellets are poured from a conveyor belt.

A Dbarying operation involving large quantities of coal would require a
floating dock facility. The loaded barge would draw approximately 18
feet, and a specially designed barge could draw even more. The fluctu-
ation in tidal range near Beluga is about 27 feet.

Another possible, but less 1likely, application of barge shipping from
Beluga is the utilization of rail cars as containers. This is known as
the roll on/roll off system. For barging purposes, a rail car can carry
50 tons of coal. To deliver 250,000 tons per year, 5000 car loads, 333
trips per year, or one trip per day would be required. In an export situ-
ation, very large rail car barges, which can presently accomodate between
50 and 60 cars, could be used.

The chief advantage of the roll on/roll off system is that it is faster.
It can greatly reduce the turn around time of barging operations. In
three or four hours, a barge can be loaded or unloaded as compared with 12
to 24 hours in a bulk transport operation. Use of the largest rail car
barges to export 6 million tons of coal per year would require 120,000 car
loads, 2400 trips per year or approximately 7 trips per day. Also to be
considered is the expense of buying additional cars to substituted for
those on the barge as well as the cost of returning the empty cars once
they have been unloaded.

COSTS

Long term contracts are required between carrier and purchaser of the
product; 15 year contracts are common, and rates are negotiable. A



barging firm on the east coast estimated that $6.00 per short ton for-

barging coal from Beluga to Washington State was a reasonable chargéjih

" November -of 1977. No loading and unloading costs were estimated in the

$6.00 figure (Anderson, 1978).

SHIPS

Ships are faster and have higher fuel economy; they also require:ﬁn6fgl

initial capital investment, a deeper port, and more expensive loading and
unloading facilities. Additiona]]y, the Jones Act Would tend to increase
the capital and oberating expenditures of ship transportation. The Jones
Act requires that hauling from one U.S. port to another must occur in U.S.
made ships and that registry must be under the U.S. flag.

COAL TRANSPORTATION IN A SLURRY

Ships designed specifically for the transport of coal slurry in a wateF
mixture are not presently 1in use. Ships are currently being used to
transport iron ore slurry, so background information is available which
would be app]icab]é to coal. Anderson (1978) proposes that an optimum
size ship would be 100,000 DWT (dead weight'tohs) which would carry 66,000
dry short tons of coal in a slurry which is 60% coal by weight (Battelle,
1978). Tables 6-12 and 6-13 provide information and costs on ships built
for sturry transportation. '

Placer Amex, Inc. is also considering the possibility of transporting coal
in an 0il slurry. The optimum percentage of coal weight to residual oil
depends upon the viscosity of the oil used and the size of the ground

-
Vi

coal. At present, a 40% coal factor is being researched. A major prob]em.‘

of slurry transport is the settling of the coal particles which tends to

-occur. Research is underway to develop methods to keep the coal in

suspension. There 1is also some concern as to what might happen to the

composition of coal in an oil slurry.

Possible sources of residual 0il are from expanded oil refinery capacity,

in Alaska, and from west coast oil refineries. - On return vbyages from

s o



TABLE 6-12

~ SHIP COSTS
Ship size, DWT 70,000 79,000 100,000
Capital cost per ship 36,500,000 40,800,000 45,000,000
Annual operating cost per ship 5,208,150 5,464,500 6,192,850
Number ships used for analysis 6 : 5 4
Source: Donald Anderson, U.S. Bureau of Mines. - Feasibility. Study of

Mining Alaska Coal and Transportation by Slurry to the West
Coast/ Open File Report 17 (1)-78. Jan. 5, 1978.
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TABLE 6-13

SHIP DATA
Ship sizes, DWT ' ‘ 70,000 79,000
. Average ;peed; knots ‘ : ©16.5 16.5
Length, feet | | 810 820
Beam, feet d 116 121
Draft, feet . ’ ' 42 43
Horsepower - 19,000 19,400
Capacity, short tons 78,400 - 88,480
“Allowance for bunker fuel
and fresh water, short tons 1,800 - 1,850
Slurry capacity, short tons 76,600 86,630
Dry coal capacity, 60% coal,
short tons l 45,960 51,980
Diameter of slurry '
. pipeline, inches : 24 30
Round-trip time, days:
sailing 7.07 7.07
.+ docking, both piers 0.17 0.17
wait for slurry 0.06 - 0.06
load 1.27 0.81
unload 1.27 0.81
delay-allowance 1 1
Total | , 10.84 9.92
Round-trip§ per year per ship 32.29 35.28
 Number ships for:
4,380,000 tons coal per year 3 -

. 8,760,000 tons coal per year 6 5

100,000
16.5
890
128
47
23,000

-112,000

2,000

110,000
66,000
0

.07

.06
.02
.02

0.3
33.85

Source: anald Anderson, U.S. Bureau of Mines. Feasibility Study of -

Mining Alaska Coal and Transportat1on by Slurry to the west
Coast.' Open F11e Report 17(1) 78. Jan. 5, 1978 :
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the west coast, the otherwise empty tanker ships could carry residual oil
which would also provide ballast on the return trip. Another possibility
is the  mixing of crude Alaskan oil #6 with coal in a slurry with
séparation to occur the point of destination. ‘The crude oil would be
diverted to a refinery for further processing and the sludge remaining
from the slurry separation process could be used as boiler feed.

ELECTRIC TRANSMISSION

The Beluga Coal District has two locations for possible power plants. One
is at the mine mouth near the Capps deposit. A plant in this location
would probably use conveyors to move coal to a power plant stockpile and
eliminate the use of a truck and rail haulage system (Placer Amex,; Inc.
1977). Coal is estimated to cost 85¢ per MMBTU F.0.B. mine (Battelle,
1978). The other location for the plant is at or near tidewater. Initial
hauling of the coal to the power plant will be in 120 to 150 ton
tractor-trailer units, or possibly in Tlarge trucks s1m11ar to those
utilized at the Usibelli Mining Company operation. A railroad would be
-required with an increase to a 400 MW plant. "As the electric load grows
and coal consumption increases, a railroad operation will replace the
truck haulage system. A larger stockpile will then be constructed,
incorporating a tunnel-conveyor reclaim system to deliver crushed coal ‘to
high capacity railway load-out silos." (Battelle, 1978)

| Transporting coal energy to local and in-State markets would involve éoﬁ-
struction of transmission lines from either the Capps area, or from t1de-
water to major towns in the Railbelt Area.. Chugach Electric Assoc1at1on
already has a 138 KV transmission corridor and line from its plant neaf
Tyonek crossing the Cook Inlet via the Susitna River and Khik Arm (Figuré
6-3). The cost to upgrade the existing system to a 350-500 KV or more
system would be lTower than construction of a completely new one. '

Transmission costs including Tine loss have been estimated to be 2.5 mi]is

per kwh in 1975 dollars from Beluga to Anchorage, and 3.9 mills in January'
1, 1977 dollars (Battelle, 1978).
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* CONCLUSION

" The equipment that would be used to transport coal from a site to market ..~
- is, - to a. great extent, site-specific. The costs of fuels and ‘many'
services have become quite volatile in ‘recent years, making choices

concerningimodes of transportation to be used several years in the future

even more difficult. v

Many options for transportation have been identified in this chapter, as
well as some general indications of cost. It seems clear that marine
traﬁsportation is the only mode feasible for export of coal from the
State. The distance to potential markets eliminates other alternatives.
The specifics of the marine transportation to be used will depend largely
" on changes in the market structure, coal technologies, and transportation
technologies. ' ' ' '

' The same factors will influence the choice of transportation for shipmenf
to tidewater or to Alaskan markets. Here, the whole range of forﬁé’bf
transportation can be considered. To sbme extent, however, the
consideration of coal transportation within the State may be secondary.
. In the near-tem, it is unlikely that Alaska by itself will provide}a':
large enough market to justify the developmént'of the'Bé]uga Coal field.
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Anchorage, Alaska 99510
(907) 265-2611

Ward Swift
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Batelle Pacific Northwest
Laboratories
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Richland, Washington 99352
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Joseph E. Usibellj
President _
Usibelli Coal Mine, Inc.
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APPENDIX 6-A
HYDROTRANSPORT OF BELUGA COAL

. CoLorADO ScHooL OF MINES RESEARCH INSTITUTE
N P.O. Box t12 _
GQLDEN‘ ColLoraDo 80401

November 7, 1972

CSMRI Project No. C20906

Mr. S. A. Wilson
852 Wilson Building
Dallas, Texas 75201

Dear Mr.' Wilson:

The following letter report presents our findings with regard to the hydraulic
-transport of coal from your Alaskan deposit. The data included here should
provide your engineering group with a firm basis for the preparation of a

preliminary feasibility study of the hydrotransport problem.

INTRODUCTION

Mr. S. A. Wilson is interested in a coal deposit on the Chuitha River in Alaska
and he wishes to market about 5 million tons of coal per year from this deposit.
Although market requirements are not well defined, Mr. Wilson eavisions an
operation similar to the one at Black Mesa, Arizona, where the coal is ground
and pumped, as a slurry, through a long distance pipeline.- '

In order to determine whether or not the hydrotransport idea was feasible,
Mr. Wilson requested assistance from the Colorado School of Mines Research
Institute, " On September 14, 1972, a propoeal to atudy the problem was made
‘in a letter from Mr. James Link to Mr. Wilson. The proposal was accepted
and the study was completed in October and November 1972.

" OBJECTIVE AND SCOPE

The objective of the work discussed in this report was to provide preliminary
data so that the feasibility of the hydrotransport of the Chuitna coal could be

‘evaluated by Mr. Wilson., Basic product requirements were assumed to be:
similar to those published for the Black Mesa Pipeline coal. '

Mineral Industry Research



Mr. S. A. Wilson
~Dallas, Texas

November 7, 1972
Page 2

Samples of core from the Chuitna coal deposit were provided by Mr. Wilson.
These were split longitudinally and pulverized to a size approximating the’
Black Mesa coal. Slurries were then prepared in the rheology laboratory
with this coal and their viscosities measured. These and other data were.
then analyzed by means of a computer and friction losses in 12-inch and 18-
inch diameter pipelines were estimated.

CONCLUSIONS AND RECOMMENDATIONS

On the basis of the preliminary rheology studies of the samples submitted,
it appears that the Chuitna coal is amenable to pipeline transport in slurry
form. No effort was made to develop cost data for this transport because
the preliminary feasibility calculations were outside of the scope of this
study. However, friction head losses for the slurry studied were found to
be somewhat higher than those for Black Mesa slurries. At Black Mesa a
friction head loss of 19 psi per mile for a 50% by weight slurry moving at

a velocity of 5.8 feet per second in an 18-inch pipe is reported. A similar
head loss for the slurries studied would be developed by a 40% solids by -
weight slurry moving at a velocity of 4,9 feet per second in an 18-inch pipe.
This would indicate that somewhat greater effort would be required to move
the Chuitna slurry than the Black Mesa slurry. '

The specific gravity of the coal as received was found to be 1.452, This
value appears to be toward the high end of the range for most coals and may
reflect weathering or a high ash content. The effect of ash in the hydro-.
transport of coal is to increase the specific gravity of the coal and the vis-
cosity of the vehicle, and thereby increase the friction losses in the slurry.

The viscosity of the coal slurry increased from 17 cps at a solids concen-
~tration of 38.3% to 96 cps at a solids concentration of 42.7% by weight. This
rapid increase in viscosity may be a function of the part1c1e size d1str1but10n
chosen for this study.

If after completion of the feasibility study,. the hydrotransport scheme appears
to have merit, a study in the hydraulic test loop should be conducted. The ef-
fects of slurry concentration and particle size distribution should be thoroughly
investigated at that time, Market requirements with regard to coal sizing
should also be studied as should the physical and chemical propertles of the
coal,
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DISCUSSION

Optlmum pipeline design for the transport of a slurry requires the knowledge
of that critical velocity for a given solids concentration which will prevent'
partlcle settling and minimize friction losses. In a coal slurry this velocity
is a function of particle size, solids concentration, particle size distribution,
and pipe diameter. Pipe diameter is also a governing factor in pipeline ca-
pacity. : - '

For the purpose of the prelimiriary feasibility study, it was suggested thata
coal size consist similar to that at the Black Mesa pipeline be used. This
consist is reported to be as follows:

+14 mesh <2%

14 x 28 mesh <15%
28 x 325 mesh . 70-84%
-325 mesh <20%

Friction head losses for this slurry at a weight cdncentratio_n of 50% soli‘d's
are reported to be 19 psi per mile in an 18-inch diameter pipe.

Sample Nescription and Preparation .

A sample bag containing several plastic wrapped lengths of drill core was re-
ceived at the Research Institute. The bag was labeled '""Chuitna River, Alaska,
Core Hole D, August, 1971, 58-67'." The bag contained about 10 pounds. of
coal core. ' -

" The individual samples were carefully unwrapped and sawed longitudinally into
two pieces. One half of the core was rewrapped and returned to the sample bag;
the other half was put aside for the test work.

Upon completion of the sample sawing, the core was passed through a roll crusher
“to reduce it to proper size for testing. , After passing through the rolls the sample
was crushed to 20 mesh in a Raymond m111 The following particle distribution

resulted v - : .
4+20 mesh 0. 4%
20 x 28 mesh 27. 5%
28 x 325 mesh 68. 0%
-325 mesh 4,.1%
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. The resulting material was much coarser fhan that pumped at Black Mesa.
Therefore, the sample was reground in the Raymond mill to pass 65 mesh.
The results of this crushing were as follows: : '

Screen Product Weight

(Tyler) Mesh %
+65 0
-65 +100 22,7
-100 +150 21.1
-150 +200 17.3
-200 +270 9.6
-270 +325 6.5
-325 22,8
100.0

From this analysis it will be seen that 77. 2% of the coal is in the minus 65
plus 325 mesh fraction. The minus 325 mesh material is somewhat over

the 20% limit set in the Black Mesa contract. This grind is somewhat finer

. than desired, but the minus 325 mesh material increases the fluid viscosity
and any friction loss results obtained with this sample should be conservative.

Specific Gravity of the Coal

Spccific gravity of the coal sample was determined using a modified version
‘of the procedure outlined in ASTM Standards, 1969, Part II, D884-58.
Methanol was used as the liquid component. The average specific gravity
of the coal after grinding to 65 mesh was 1. 452.

Viscosities and Specific Gravities

Table 1 summarizes the slurry viscosities measured for given gravimetric
concentrations at a constant temperature. Complete data sheets are given-in
the Appendix as Exhibit 1. Figure 1 shows the relationship between dynamic
viscosity, in centipoise, and concentration by volume. Volumetric concen-
tration is a more basic variable than concentration by weight.
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Table 1

Summary of Viscometry Data

Slurry: Alaskan coal (minus 65 mesh) in water.

Concentration o
Weight Volume  Temperature Viscosity T=K"
Viscometer %o %o °C centipoise K VvV n
Stormer 37.5  29.2 20.0 - 66 N.A.(2)N, A.(3)
Stormer 40.6 32,0 19.4 125 - N.A.(2)N. A.(2)
Brookfield 2C(1) 38.3 29.9 20.0 16.8 12.3 - 0.233
Brookfield 3C 39.6 31.1 20,4 27.3 26.5 0.231
Brookfield 3C 42,7 33.9 21.2 95.9 93,6 0. 220

Brookfield 3C 40.0 31.5 20.9 23.2 52.3 0.154

1/ Cylindrical spindle number.
2/ Not applicable.

‘I'hese data suggest that 40% by weight or 32% by volume is about the maximum
concentration for this particular size distribution for the coal submitted.  Ex-
perience at the Colorado School of Mines with other coals indicates that concen-
trations of 35% by weight can be slurried to, produce viscosities less than 10 c¢ps.
A major factor is the particle size distribution. It may be possible to slurry-a
higher concentraticn of the Alaskan coal to give the same viscosity if the particle
size distribution is shifted slightly toward the coarser sizes. In addition to '

" particle size distribution, the higher specific gravity of the coal and possibly -

its ash content may be responsible for the higher viscosities and lower concen- -
trations than originally expected.
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Pipeline Energy Requirements

Table II list s the predicted pressure drops due to friction in 12-inch and 18-
inch diameter pipes transporting the slurries whose rheological properties
were determined by a Brookfield viscometer. Computations were made
originally in SI (metric) units and then converted to English units., This cx
plains the odd values for velocity in ft/sec listed in Table II.

Scaling up rheology data to predict pipeline energy requirements is still an
art rather than a science. A scale-up method suggested by Metzner, Reed,
and Dodge (1, 2) was used in a computer program to convert rheological data
measured for a power-law fluid (the coal slurry) to pipeline friction losses.

The computed pressure drops appear to be reasonable. J.G.Mont fort in the
May 8, 1972, issue of The Oil and Gas Journal, cites a pressure drop due to
friction of 19 psi per mile for the Black Mesa coal slurry pipeline. This is
for a 50% by weight slurry flowing at 4200 gpm or 5.8 ft/sec in an 18-inch
‘diameter line delivering 660 tons of dry coal per hour.

1/ Metzner, A.B., and Reed, J.C., Tlow of Non-Newlonian Fluids-
Correlation of the Laminar, Transition, and Turbulent-Flow Regions,
A.I.Ch.E. Jour., v. 1, no.4, December 1955, pp. 434-440,

_E/ Dodge, D.W., and Metzner, A. B., Turbulent Flow of Non-Newtonian
Systems, A.I.Ch.E. Jour., v.5, no.2, June, 1959, pp.189-204.
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Table II

Pipeline Energy Predictions

Slurry: Alaskan Coal (minus 65 mesh) in water, S=1,452

Pressure Drop in Psi per Mile

Cw Temp. Vel. for 12-inch diameter for 18-inch diameter
% Wt. Sm °C ft/sec—e 4,9 6.6 8.2 9.8 4,9 6.6 8.2 9.8
38.3 1.135 20.0° 10,2 10.9 11.5 12.0 6.2 6,6 7,0 7.3
39,6 1.141  20.4 21,9 23.4 24,6 25.7 13.3 14.2 14,9 15.6
42,7 1.153 21.2 .74.1 78.9 82.9 86.3 45.2 48.1 50.6 52.6
40,0 1,142 20.9 32.2 33,7 34,9 35.9 20.2 21.1 21.8 22.5

-

A similar pressure drop due to friction was computed for a 40% by weight
Chuitna slurry moving at 4.9 ft/sec. On the basis of this comparison, it
would appear that energy requirements for Chuitna slurries will be higher

at lower solids concentrations than those at Black Mesa., This will in-
crease the costs for slurry transport, but the extent may only be determined
by a complete feasibility study. '

Thank you very much for this opportunity to serve you. If you have a‘ny
questions regarding this study, please contact me.

. .Sincerely,

ames M Link R. R. Faddick
Director of Research : Slurry Transport Specialist
Mining Division

ebm
enclosures
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COLORADO SCHOOL OF MINES RESEARCH INSTITUTE

EXHIBIT 1

VISCOSITIES OFF COAL-WATER SLURRIES

4Samp1e:
Viscometer:

Sample De scriptidn:

Remarks:

Minus 65 Mesh Alaskan Coal in Water.

Stormer.

Specific Gravity of Coal: 1,452 at 25°C.
Concentration; 37.5% by weight; 29, 2% hy volume.
Temperature: 20, 1°C before test; 19.9°C after test,

‘ Dynamic
Force Time for 100 Rev. Viscosity Time
g t sec, average cps' min
50 77.6 100+
60 50.3 - 90
80 33.5 | 78
100 25,9 73
150 16.5 66
200 A 12.9 . 65
300 9.5 . - 65 S
400 ‘ 7.4 . 66 20.0

1/ From calibration charts for CSM Stormer
viscometer,

Dynamic viscosity is 66 cps at 20.0°C. Sub-
stantial settling in Stormer cup. Data not
considered accurate,
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"COLORADO SCHOOL OF MINES RESEARCH INSTITUTE ' A"Z :

 Sample:
Viscometer:

Sample Description:

Remarks:

EXHIBIT 1
(continued)

Minus 65 Mesh Alaskan Coal in Water.
Stormer,

Specific Gravity of Coal: 1.452 at 25°C. .

Concentration: 40. 6% by weight, 32.0% by volume.

Temperature: 19, 3°C before test; 19. 4°C after test,

. , " Dynamic’

Force Time for 100 Rev. Viscosity Time
g t sec, average cps(l) min
100 61.8 183
150 36.0 157
200 25.6 145
300 16,6 . ‘135

. 400 12,5 7 135
500 9.9. 130

600 8.3 125 17.5

l/ From calibration charts for CSM Stormer_'
v_iscometer. ' :

Dynamic viscosity is 125 cps at 19.4°C, Con-
siderable deposition of coal in Stormer cup.
Data not considered accurate,
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COLORADO SCHOOL OF MINES RESEARCH INSTITUTE ' ‘A-3

Sample:
Viscometer:

Sample Description:

‘Remarks:

EXHIBIT 1
(continued)

Minus 65 Mesh Alaskan Coal in Water.

Brookfield LVT, Spindle 2C.

Specific Gravity of Coal: 1.452 at 25°C.

. Concentration: 38. 3% by weight, 29.9% by volume.

Temperature: 20, 0°C before test; 20.0°C after tests.

Dial Time

rpm Reading Average min
6 27.0 27.2

12 32,2 32.3

30 40,1 ' 39.8

60 46,6 , 46, 6

60 . 46. 6 ‘

30 , 39.5

12 32.4

6 27.4 ' ' 19.6.

Dynamic viscosity at 45 rpm by computer is 16.8 cps. .

Rheogram equation: 7°= 12, 370. 233
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COLORADO SCHOOL OF MINES RESEARCH INSTITUTE ‘ A=4

Sample:
Viscometer:

‘Sample De.scription':

Remarks:

EXHIBIT 1
(continued)

Minus 65 Mesh Alaskan Coal in Water.
Brookfield LVT, Spindle 3C.

Specific Gravity of Coal: 1.452 at 25°C.

"Concentration: 39, 6% by weight, 31.1% by volume.

Temperature: 20. 5°C before test; 20.3°C after test.

Dial .. Time
rpm Reading . Average min
6 . 13.0,14.1 - 14.8
12 18.2,17.8 18.8
30 22.1,22,5 22.6
60 24,9, 25.9 25,5
60 25.5, 25,6
30 , 23,3, 22,5
12 20,5,18.5 ,
6 15.6,16.4 o 18.0

Dynamic viscosity at 45 rpm by computer is 27.'3 cps.

Rhedgrarn equation: T = 26, 570. 231



Sample:

Viscometer:

Sample Description: .

Remarks:

COLORADO SCHOOL OF MINES RESEARCH INSTITUTE

EXHIBIT 1
(continued)

Minus 65 Mesh Alaskan Coal in Water.
Brookfield LVT, Spindle 3C.
Specific Gravity of Coal: 1.452 at 25°C,

Concentration: 42. 7% by weight, 33, 9% by volume.
Temperature: 21, 2°C before test; 21,2°C after test,

Dial Time

rpm Reading Average' . min
6 . 52.3 52.3

12 64.8 . 64.8

30 77.1 77.1

60 , 87.8 - 87.8 . 3.8

Dynamic viscosity at 45 rpm by computer is 95.9 cps.

Rheogram equation: 7T = ‘)3.46‘ }’ 0,220
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Sample:

Viscometer:

:S-arr;ple Description:

Remarks:

EXHIBIT 1
(continued)

Minus 65 Mesh Alaskan Coal in Water,
Brookfield LVT, Spindle 3C,.

Specific Gravity of Coal: 1.452 at 25°C.
Concentration: 40. 0% by weight, 31.5% by volume.

. Temperature: 20,8°C before test; 21.0°C after test.

Dial ' ‘ Time
rpm Reading Average min
6 28.2 28.2
12 31.4 31.4
30 36.4 36.4
60 : .40.1 40.1 4,0

Dynamic viscosity at 45 rpm by computer is 23,2 cps.

Rheogram equation: 7= 52.3 7 0.154
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APPENDIX 6-B

HAROLD H.GALUETT.JR.
REGISTERED CiviL ENGINEER

746 F STREET

ANCHORAGE, ALASKA 98501

13 November 1978 , 2728212
' 279-3226 © .

Dr.. Gene Rutledge
Division of Energy And Power

7

Anchorage, Alaska 99507

‘Telephone: (907) 276-0508

Development ' : ' /x
State of Alaska e ﬂ y
7th Floor \3
MacKay Bu11d1no ) "
338 Denali Street : "UY 16 1978

ALASKA EpirGy OFHCE

Subject: Proposed System,

Economical Shipment,
Beluga Coal

Dear Dr. ‘Rutledge:

Econom1ca1 shipment of Beluga coal will requ1re ingenuity and

.A1nnovat1on

Beluga coal can probably he snld in the near future on the
West Coast and in Japan in competition with desulphurized fuel oil.
This would reduce our dependence on foreign 0il, improve our balance

‘of payments, free residual oil for upgrading to lighter fuels and

create jobs in Alaska.

Beluga coal is about 25 percent moisture and 10 percent ash.
Heat content runs about 8,000 BTU per pound. Average rank is
Subbituminous "C". I believe this coal slacks comparatively easily
on exposure to the air. Similar Alaska coals heat quickly when stored
in ordinary piles, and there may be a greater than average risk of
lire in piqes and in ship's holds due to spontaneous combustion.
Even- so, Beluga coal has only about 0.2 percent sulfur, and is also
thought to be very low in heavy metals.

The total system of coal use includes mining, land transportation,

cleaning, sizing, storage, loading, marine transportation, unloading,
land transportation, storage, recovery and firing. The total system
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must offer economies of sca]e,'simplitity, specialization, security
and Tow pollution to be ¢ompetitive.

Mining is assumed to beg1n in the Capps coal beds. The
stripping ratio is lower than in the Chuitna beds

4Asrmined coal is loaded into 80-ton rail cars. Electric
locomotives haul unit, trains about 30 miles to a coal c]eaning and
processing plant at Be]uga About 24-miles of this run is on a
2 percent down grade. Locomotives are designed for regenerat1ve e
braking. -Empty trains on the upgrade would use some of the re-
_generative power and connection to the.Anchorage power grid -would
stabilize the regenerat1on

The coal is processed to yield two fractions - clean, sized
coal for marine transportat1on and shaly coal for local power
_generat1on _

Shaly coal for 1oca1 power generation is burned in fluidized
bed boilers in the presence of limestone. The purpose is to reduce
emissions of sulfur and nitrogen oxides and to burn shaly coal
effectively without fusion of the ash. Ash is disposed of by filling.

Coa] is handled, stored, loaded, unloaded, stored and recovered
using the Marcona System.. In this system, coal is suspended in water
at the processing plant. The coal suspension is then pumped to
storage ponds. These ponds are kept free of ice using power plant
coo]1ng water.

Coal is resuspended us1ng Marcona jets, and then pumped aboard
sh1ps or barges. Because the coal pipeline from the storage pond
to the ship is short compared with coal pipelines for long-distance
coal transportation, high flow rates, high turbulence and high head
loss are tolerable, and a relatively coarse coal can be loaded.

The water used to suspend the coal,drains freely through the
relatively coarse coal in the hold of the ship or barge, and is pumped
ashore. The use of relatively-coarse coal is essential to permit
quick drainage. Drainage of free water allows the ship or barge to’
carry a much larger load of coal. Quick drainage avoids delay at
‘dockside while potentially polluting drainage water is pumped ashore
for settling and re-use or treatment and disposal.

Integrated tug-barges* are the least expensive way to transport
coal to the West Coast, and may even be competitive w1th Japanese

* O'Donnei, J. P., "100,000-dwt Tug-barge p]anned " 0i1 and Gas
Journa], October 1, 1973, page 61-65.
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ships in transport1ng coal to Japan. The bow of the tugs is locked
into a notch in the stern of the barge, and the barge is pushed,
rather than being towed on a cable. Draft is about 80 percent of"’
the draft of ships of equal tonnage, and the initial cost of the .
“integrated tug- barge is only about 70 'percent of the cost of a
conventional collier of similar tonnage. .

The ice, currents, tides and depths at Beluga seem to require
a special loading facility. Such a facility is proposed to consist
of an ice-breaking offshore mooring caisson connected to shore by ..
pipelines laid in trenches on the bottom. Vessels vane with the
current to a protected pos1t1on behind the mooring caisson. Coal and
return water are carr1ed in hoses between the vesse] and the moor1ng
caisson.

An alternative to the ice-breaking offshore mooring caisson

might be to provide ice-breaking and current-deflecting mooring
- caissons at both ends of the present North Forelands dock.

Unloading at destination is done with Marcona jets installed
in the double bottom of the vessel. Power plants should be on or
near navigable water to minimize further coal transportation costs.

Very truly yours,

4«:»0&#%4&0.& b

Harold H. Galliett, Jr.,
Registered Civil Eng1neer

HG:mg
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CHAPTER 7
ENVIRONMENTAL ASSESSMENT OF THE
BELUGA COAL FIELDS

- INTRODUCTION

’

The development of the Beluga coal fields is a massive project and, in the
‘course of this discussion, some subjects have been only superficially
covered. As originally envisioned, this Fepoft was to have drawn heavily
on work to have been conducted 'by the Argonne National Laboratory. It was
intended that their indentification of envirommental parameters, "
" establishment of a baseline data monitoring program and procedures, and
identification of relevant reclamation technologies would provide valuable
information and analysis which were not possible under the budget
~constraints of the DEPD study. Unfortunately, the Argonne program was not
funded. Consequently, this chapter is presented with the acknow]edgemént
that it is limited in scope and depth and additional study in needed.

As has been pointed out by the State of Alaska, Depaftment of Environ-
mental Conservation, Division of Planning and Program Coordination -in .
their review of this chapter, some of the information sources used for
this project have been superséded. Because this report covered such a
large number of subjects, not all of the environmental issues have been
covered in great depth. In line with the Department of Environmental.
Conservation's recommendations, more recent and more specific information
can be found in the Alaska Department of Fish and Game (ADF&G) Coastal
Habitat Atlas and Resource Inventories pub]ished through the Coastal que
Management Program (CZM). - These source materials contain current ‘and.
~ detailed information regarding, among other subjects, escapement, habitaﬁ
and life history data which supplement the distribution maps.

Further information on the environmental issues resulting from coal field
development pfoject can be found in the Placer Amex environmental impact
statement. The Bureau of Mines also is developing information on this
subject. Anoﬁher source of information would be the United Stétgs
Geological Survey. '



ENVIRONMENTAL BASELINE

‘It is the purpose of this chapter to establish the énvironmenta] backé
ground of the Beluga Coal Fields. The chapter emphasizes soil and.§pi1
conditions dealing only summarily with environmental impact on water and
air. The scenario for the decision-making process and governmental

permit process discussed in another chapter. In regard to the information - . -

included in this chapter, unless otherwise noted, all quotations, tables
or 'Tists are from the Alaska Regional Profiles Study, "Southcentral
‘Region,” composed by the University of Alaska, Arctic Environmental
Information and Data Center (1974). '

LOCATION ;

Geographically, the Beluga Coal District discussed in this reportg is
" located on the western shore of Cook Inlet between 40 and 60 miles due
west of Anchorage and is bounded by the Cook Inlet 6n the east and south;
the Chakachatna River on the west; the Capps Glacier and Beluga Lake on
the north and northwest, and the Beluga River on the north and northeast.
By legal descriptibn,'the area is contained in the .following townships- of:
the Seward Meridian: '

14W. inc]usive

T.1IN., R.10 -

T.12N., R.10 - 14W. inclusive -
T.13N., R. 9 - 14W. inclusive
T.14N., R.10 - 14W. inclusive
T.15N., R.11 - 14W. inclusive

CLIMATE

The Beluga District falls within the transitional climate zone between a
maritine and a continental climate, at times assuming the characteristics’
of one or the other. The higher elevations and inland areas are léss
affected by ocean moderation and more closely resemble a continental "
climate zone. |
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With local variét1ons,-the.mean annual temperature is generally above one
degree Centigrade (thirty-four degrees Farenheit). January minimum and
max imum temperatures range from .0-4°F to  16-20°F. July. minimum‘ and
maximum temperatures range from 46-50°F to 64-68°F. N

Based on regional information, the Be]ugd Digtrict can be assumed to have
a growing season ranging from 68 days in the upland areas to 115.days
along the coast.

The mean annual precipitation rate is 150 to 250 centimeters (60 to 100 . .
inches) which includes the water equivalent of the mean annual snowfall of
50 to 100 centimeters (20 to 40 inches). '

HYDROLOGY

Three major river systems, the Chakachatna, Beluga, and the Chﬁitna |
(Chuit), drain the area along with numerous small streams and creeks
running through the systems. The Chakachatna, which heads in Chakachamna
Lake, and its glacer-fed tributaries drain the extreme western ‘and
southwestern portions of the district. The Chuitna, also called the
Chuit, a non-glacial river, and its tributaries drain the central and
southern portions.of the district. The glacier-fed Beluga, which has its.
headwaters at Beluga Lake, drains the northern sector of the district.

The Chakachatna System, which begins in the 26 square mile Chakachamna
Lake, has a 1,620 square mile drainage basin. 'With'an approximate length
of 36 miles, the Chakachatna has an estimated flow of 4,140 cubic feet'peﬁ'
second, an annual estimated .runoff of three million acre feet, and is
considered a prime potential hydroelectric site at an installed capacity
of 366 MW with a very low index cost of 6.5 as defined by the Alaska Power;’
Administration. The.index cost is .the estimated 1965-66 busbar mill CO§pg
per Kwh for developing the site, not including transhissions costéh

The Chuitna River (Chuit), which rises near the southern edge of the Cappé )

Glacier and flows 27 miles westward to the Cook Inlet, is not a glacially
fed river. It drains an aPproximate area of 150 square miles and has an
}
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average. estimated flow of 200 cubic feet per second. A]though it is
idéntified as a potential hydroelectric site with an installed capacity of
.9AMw, it has a very high index cost, 83.4.

The 35-mile long Be]uga River drains an area of 930 square miles, has an
,annua] estimated runoff of 1.8 million acre feet, and an average est1mated
flow of 2,400 cubic feet per second. Two potential hydroelectric sites
have been identified on the Beluga: the Upper Beluga site with an
installed capacity of 48 MW with an index cost of 11.1, a lower priced
site'as defined by the Alaska Power Adm1n1strat1on, and the Lower Be]uga
- site with an installed capacity of 15 MW with an index cost of 19.1 be1ng
slightly higher than the former.

Flooding occurs regularly in the spring along the entire length of the
.Beluga, lower portions of the Chakachatna, and upper reaches of the
Chuitna. Almost all surface water of the area is of the calcium bicar-
bonate type and is low in dissolved solids although in the lowlands, Qater
may contain objectionable amounts'of iron and organic matter. Most of the
glacially-fed streams have high silt concentrations, especially during the
" .summer. Suspended sediment concentrations, range from less than 50
miiligrams per Tliter, 'for streams originating in the area, to 50-200
mg/11ter for streams or1g1nat1ng outside the d1str1ct Wells in the -area
y1e1d 10- 100 gal]ons per minute.

" The water temperatures of - most lakes and streams average 0°C (32°F) in the;
.fw1nter and’ 12°C (53° F) in the -surimer. ‘

So‘ILs

.During the Wisconsin or Illinoian age of the Quaternary times, the Be]uga 
»poa1 District was covered by'a 1arge jce field. Because of the ice field,
‘the present soil geology consists primarily of glaciolacustine deposits..
These silt-rich deposits, produced by g]acia]]y—dammed' lakes,
‘discontinuously mantle ~glacial and glaciofluvial  desposits .bf
"unconsondatedimaterial laid during the Pleistocine Epoch. '
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GeoTogica]]y speaking, the area is young with resulting soil profi1e$
- being poorly developed. ‘The “higher, upland elevations -consist pr1mar11y.
of slightly to moderately modified glacial moraines and associated drifts.

Wind -blown silts cover much of these up]and deposits. Along the major
“rivers and streams are well-sorted -flood p]a1n, terrace, and alluvial fan
deposits. . The lowland areas are mantled with glacial deposits that range

widely in texture and are overlain by well drained to poorly drained silt. =~

Toam often with peat bogs in the depressions.

- The area is generally free of permafrost with a few isolated masses
present. ' -

_A]thOugh"the Beluga .Coal District ‘is- geologically young, with corre-
.sponding poorly—deve]oped soil profi]es, there is a surprising array of
soil types present o

-'The'sputhernjand‘southwestern portion of the district, T.11N., R. 12 14w
~and T.12N., R.13 and 14W., lies in a zone where soils are generally poorly

~-adra1ned water 1a1d mater1als The soils have a sandy texture with a ow -

‘erosion potent1a1 and the slopes are generally less than 12 percent. For
-agrjcultura] purposes, these_sqi]s are considered nonarable, suitable only
;fpr'grazing‘or'range.‘-

The hlgher, a1p1ne e]evat1ons of the west centra] portion of the area,
near the Capps Glacier have soils that range from well-drained dark so1ls
'fonned in :fine volcanic ash of a medium loamy texture with medium erosion.
potential and slopes exceeding 12 percent to poorly-drained, partially

‘decomposed peat'cbntaihing lenses of volcanic ash. These soils are 25-50
percenf'arable and are well suited for grazing purposes. Both the Capps
Coal Field, -the first field scheduled for development, and the main:
‘portion of the Chuitna West Coal Fie]d lie in this soil zone. '

- The east central,and northern‘portions of the district contains soils thef
“range from poorly drained fibrous peat which freezes in ‘the winter, to

well-drained gc1d soils ranging from loamy texture to gravel ‘with low to'

medium _erosiqn potential on slopes of generally less than 12 percent.
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Being 50 percent or more arable, these soils are eminently suited for some
form of agriculture. The Threemile Coal Field lies entirely within -this
soil zone. :

Locally, shallow bogs exist in the Tow, poorly drained depressions of the
area, and along the coast, marshes of fine silt occur--particularly among .
the deltas of the major rivers. ‘ ’

FLORA '

_Five major vegetation communities are found within the boundariés of the
Beluga Coal District study area: 1. Alpine, 2. High Brush, 3. Upland
Spruce-Hardwood Forest, 4. Lowland Spruce-Hardwood Forest, and 5. “Wet
Tundra. Two of the systems, the Lowland and Upland Spruce-HardWood
Forests, dominate the area and comprise approximate]y 60-70 percent of the
vegetation present ‘

See Appendix 7-A fbr a listing of those plants that may occur inwfhé
Beluga Coal District area. '

Alpine Vegetation Community

The Alpine community, located in the extreme western higher elevations of .
the area, occupies less than three percent of the land area considered.
This system "is composed mostly of low mat plants, both herbaceous and .
shrubby, and is typ1ca11y found on rock and rubble of mountains. above 2500 
ft (800m). ...Regeneration (plant growth) is ‘often’ extremely slow
"following damage by fire, mechanical disturbance, or by overgrazing. Some
lichens may require more than 60 years to fully recover.” ‘

The plant material that comprises the core of the A1p1ne Vegetatwon
community is as follows:



Shrubs
Resin Birch Betula glandulosa

Dwarf Arctic Birch - : B. nana, ssp. exilis IR
Arctic Willow Salix arctica ssps.

.Crowberry Empetrum nigrum ssps.

Labrador Tea Ledum palustre ssp groen]and1cum
Mountain Heather Phyllodoce ssp.

Rhododendron ‘ Rhododendron lapponicum

"Dwarf Blueberry . ‘ Vaccinium caepitosum

Alpine Blueberry ' V. uliginosum ssp alpinum.

Alpine BearQerny Arctostaphylos alpina

Grasses, Hefbs, Others

Mountain Avens : Dryas spp

. Moss' Campion . Silene acaulis ssps
Arctic Sandwort - - Minuartia arctica
Cassiope + Cassiope spp
Alpine Azalea ‘ Loiseluria procumbens
Sedges Juncus spp
Lichens
Mosses
Mic. Fungi

High Brush Vegetation Community

Located in}the west central portion of the Beluga district, the High Brush

plant community covers approximately 15 percent of the land. area. "The
dominant species in ‘these dense, open brush systems range from willows
along streams to alder above timberline. The type occurs between beach
and forest, between treeline and alpine tundra, in avalanche paths through
forests, on floodplains, and in old forest burn areas. Trees, such as
quaking aspen, Alaska paper birch, and white spruce may be present but are

widely scattered. The high brush system occupies a great variety of

soils--framn poorly drained with permafrost in low river valleys to
well -drained shallow upland soils on -moraines. It is also found on
outwash and mountain slope soils with intermittent penmafrost Species

~composition varies cons1derab1y with location."
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Shrubs

Sitka Alder

American Green Alder
Thinleaf alder
Devil's club’

The following 11st identifies those plant species most 11ke1y to be found
in this system:.

A]nuscrispa ssp. Ssinuata
A. cr1spa ssp. crispa

~A. incana ssp. tenuifolia

Echinopanax horr1dum

Willow Salix ssp.

Currant Vaccinium spp.

Blueberry Rubus spp.

Raspberry Shepherdia canadensis

Soapberry Vaccinium vitis-idaea ssp. minus
Ligonberry Spirea beauverdiana

Alaska Spirea Rubus parviflorus

Thimbleberry var. grandiflorus

Salmonberry R. spectabilis

Dogwood Cornus spp.

Grasses, Herbs, Others

Bluejoint Calamagrostis spp.
Fescue Festuca spp.

Yarrow Achillea spp.

Lupine Lupinus spp.

Jacob's Ladder Polemonium spp.
Horsetail Equisetum spp.
Fireweed Epilobium angustifolium: ssps.
Parsley fern Thelpteris phegopteris
Lady fern ' Athyrium filix-femina
Marsh fern

Fragil fern

Lichens -

Mosses

Upland Spruce-Hardwood Forest Vegetation Community

The Upland SprUce-Hardwood Forest covers most of the southern and central
portions of the Beluga district; approximately 40 percent of the land
area. "This is a faif]y dense, mixed forest composed of white spruce,
Alaska paper birch, quaking aspen, black cottonwood and balsam poplar."
Occupying portions of nearly all well-drained soil types "large areas .of
this system are generally found on the more deeply thawed, well-drained
. southerly slopes at lower to mid-elevations and on bench lands..."

7-8



It is from this vegetation community that trees are being taken by %he
Tyonek Timber Company and Kodiak Lumber Mills for wood chip and sawblﬁg-
‘operations. The timber lease lands, located in the southern portion of the
Beluga district (T1l. and 12N., R12-14W., S.M.) occupies lands in which
"the beetle-infested stahds (of timber) are 'prédominantly Sitka spruce
" with some white spruce...."’ :

“Timber productivity on the west shore of Cook Inlet is high. A U.S.
Forest Service inventory of the area in 1971 indicated almost as much
volume produced by the relatively small area (45,000 acres or 18,200
hectares) as in Alaska's entire Kuskokwim River floodplain. Most of
the commercial forest land produces more than 30 cubic feet per acre
(cu. ft./ac.) per year of new growth. Total net volumes per acre
range from a low of approximately 600 BF to 30.2 MBF. The overal]
average is 10.6 MBF or 2,140 cu. ft." '

"Information on the specific mortality causes is not available, but:
blowdown, disease, insect, and animal damage in that order are the
most likely agents. Presently, a condition exists which could
destroy the entire timber resource of the west Cook Inlet area and
the southwestern portion of the Susitna Valley. Due to a prolonged.
drought, possibly augumented by land clearing in the area over a
period of years, the endemic spruce beetle, Dendroctonus rufipennis,
population has exploded to epidemic proportions and has already
ravaged thousands of acres. The beetles are spreading and will
continue to destroy additional trees until checked naturally or

_chemica]ly." |

The following list identifies those plant species most likely to be found:
in the Upland Spruce-Hardwood Forest community: S L

Trees

White spruce Picea glauca

Black spruce : P. mariana :
Quaking aspen Populus tremuloides -
Alaska paper birch Betula papyrifera spp. humilis-
Black cottonwood Populus balsamifera ssp. trichocarpa
Balsam poplar P. balsamifera ssp. balsamifera. .-
Shrubs '

Willow : “salix spp.

Alder 4 Alnus spp.

Rose : ~ Rosa spp.

High bush cranberry Viburnum edule
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Ligonberny ' Vaccinium vitis-idaea ssp. minus
Raspberry Rubus idaneus subsp. melanolasius,
Currant Ribes spp.

Grasses, herbs, others

Bluejoint Calamagrostis spp.

Fireweed Epilobium angustifoloium ssps.’
Horsetail - Equisetum spp. _
Parsley fern Criptogramma crispa var. s1tchens1s .
Marsh fern Thelypteris phegopteris

Lady fern . ‘ Athyrium filix-femina

Fragile fern Cystopteris fragilis ssps.

Other ferns :

Lichens

Mosses

Mushrooms

Other fungi

Lowland Spruce-Hardwood Forest Vegetation Community

The: second major plant community, the Lowland Spruce-Hardwood Forest,
covers approximately 35 percent of the land area and is located in the
north and northcentral port1ons "This is a dense to open lowland forest
of evergreen and deciduous trees, including purelstands of black spruce.
It usually occurs on areas of shallow peat, glacial deposits, outwash
plains, and on north-facing slopes. . . .Open forest stands with lichens
provide excellent winter range for caribou. '~ Willows and other brush
species furnish shelter and browse for moose." :

The fo]lowfng are the core species of a Lowland Spruce-Hardwood Fofést:

Trees
Black spruce Picea mariana
White spruce P. glauca :

" Alaska paper birch Betula papyrifera ssp hum111s
Quaking aspen ~Populus tremuloides
Balsam poplar 4 P. balsamifera ssp. balsamifera
Black cottonwood - P, balsamifera ssp. trichocarpa ..
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' Shrubs

Willow Salix spp.
Dwarf arctic birch Betula nana ssp. exilis
Ligonberry Vaccinium vitis-idaea ssp. minus .
Blueberry Vaccinium spp.
Labrador tea Ledum palustre ssp. groenlandicum
Crowberry ‘ : - Empetrum nigrum ssps.
Bearberry . Arctostaphylos uva-ursi ssp.

' minus

.Grasses, herbs, 6thers

Cotton grass Eriophorum spp.

Horsetail : Equisetum spp.

Fireweed Epilobium angustifolium ssps.
Parsley fern - Cryptogramma crispa var. sitchensis
Marsh fern : Thelypteris phegopteris

Fragile fern Cystopteris fragilis ssps.

Lichens »

Mosses ‘

Liverworts

Mushrooms

0ther fungi

Wet Tundra Vegetation Community

The last vegetation system, the Wet Tundra, occupies approximately seven
percent of the area and is located in two separate areas. The first in
the extreme southwest portion and the second in a belt along the eastern
boundary -of the district. This community occurs not only inland but also,
along the coast and among the river deltas. B

" The "dominant vegetation is sedge and cottongrass, usually occurring as a

mat rather than as tussocks. A few woody and herbaceous plants occur on

“drier sites above the water table. Rooted aquatic p]anfs occur along

shorelines and in shallow lakes. This type occupies tide flats and areas

of little topographic relief near sea level. Soils. . .are primarily

peat. The limited activity of soil organism(s) ‘due to cold temperatures

reduces peat decomposition and there is 11tt1e'accumu1ation of vegetable

matter." This community “occupies an extremely important spot 'in‘.thé_
lifecycles of migratory birds and other wéterfow1 serving .as resting stqps;
or nesting grounds.
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The following list identifies those species most likely to be found in a
Wet Tundra’community:

Shrubs

Willow Salix spp.

Dwarf arctic birch Betula nana ssp. exilis

Labrador tea Ledum palustre ssp. groenlandicum
Shrubby cinquefoil Potentilla fruiticosa R
Lingonberry : Vaccinium vitis-idaea ssp. minus
Bog cranberry Oxycocus microcarpus -

Grasses, Herbs, Others

Lyme grass Elymus arenarius

Pendant grass : Arctophila fulva
Cottongrass Eriophorum spp.
Bur reed Sparganium spp.
Mare's tail , Hippuris spp.
Rushes Juncus spp.

- Sedges Carex spp.
Lichens :
Mosses _
Liverworts
Mushroams

Other fungi

Fresh Water and Estuarine Vegetation Communities

- Two additional plant communities exist that are extremely sensitive to
disturbance and encroachment by man. They are the fresh water and
estuarine communities or systems.

' Aquatic Plants

"The 1akes, ponds, pools, ditches, and sluggish streams of Southcentral
Alaska support a greatly varied flora. Not a drop of standing fresh water
is without its complement of plants and life." '

"Thesé aquatic plants range from. the. ubiquitous, unicellular green and
blue-green algae through thé more visible filamentous green algae to the
‘sedges, rushes, grasﬁes, and other higher :plants, ‘many of which flower in
their watery habitat. Aquatic mosses are present in mahy locations. A:
number of thgse teqder underwater herbs are favored foods of moose." .
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A partial list of these.aquatic plants which may be found in Southcentral
Alaska follows:

Grassés; Herbs, Others

Single cell and filamentous

algae : Chlorophyta
Blue-green algae Chanophyta
Club moss : : Lycopodium spp. . .
Spiké moss ' Selaginella spp.
Quillwort : Isoetes spp.
Horsetail - Equisetum fluviatile
Bur reed Aparganium spp.
Pondweed Pontamogeton spp.

+ Arrowhead . . Sagittaria cuneata.
Foxtail . Alopecurus aequalis.
Manna grass ' - Glyceria spp.

Spike rush . . ~ - Eleocharis palustris
Sedge ‘Carex aquatilis

ssp. aquatillis
Duckweed - Lemna spp.
Rushes Juncus spp.
Dwarf : Nymphaea tetragona
Yellow pond lily , Nuphar polysepalum
Marsh marigold Caltha palustris ssps.
Awlwort Subularia aquatica
Water starwort ) Callitriche spp.
Water milfoil - Myriophyllum spp.
Mare's tail . - ‘ Hippurus spp.
Water parsnip Sium suave
Mudwort Limosella aquatica

Bladderwort : . Utricularia spp.

salt Marshes and Wetland Plants

"The salt marshes and wetlands which are found on the shores of estuaries
in Southcentral Alaska are heavily populated by a number of plant species.
It is these wetlands which produce the greatly admired displays of wild-
flowers each spring.” '

""These areas are very important to many different types of wildlife.
Waterfowl rest during migrations, feed, and often breed and nest in these
estuarine meadows. Brown bear, and black bear inhabit the coastal
‘wetlands from time-to-time. Many small songbirds and small animals make
their homes here, and young fish find shelter in the tidal channels which
meandervthrough them."
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"Farthest from salt water, ryegrass and associates predominate. This zone
is followed by the hairgrass community, and closest to the water," the
sedges predominate. Close to the mouths of streams in brackish water some
of the green marine algae may grow. 0ccasiona11y, a brown marine algae!
’,appears in brackish water, while eelgrass grows where the water is salty."

Some of the plant species to be found in the salt marshes and wetlanag in
Southcentral Alaska are: ’
Grasses, Herbs, Others

Ditch grass - | Ruppia spiralis

Horned Pondwood ~ Zanichellia palustris
“ Arrow grass : : .Triglochin spp.

. - Alkali grass ' Puccinellia spp. .
Sedges ' ‘ Carex spp. o
Rushes : Juncus spp.

Reed bent grass - Calamagrostis spp.
Hair grass Deschampsia spp.
Lyme grass Elymus arenarius ,
: spp. mollis, var. mollis
Yarrow . Achilla spp.
Kamchatka fr1t111ary, Sarana "~ Fritillaria camshatcensis
Shooting star Dodecatheon pulchellum ..
~ , spp. superbum
Buttercup Ranunculus spp.
Beach pea Lathyrus maritimus ssps.
Indian paintbrush A Castilleja spp.
Oenanthe sarmentosa
Marsh fivefinger _ Potentilla palustris

FAUNA

O0f all the large terrestrial mémma]s that inhabit Alaska, only three, the
brown and black bears and moose, occupy the Beluga coal district with -any
great regularity and only moose have areas of high use within fts.- .

" boundaries.:

Brown and black bear range the entire district yet have no denning,ot-
intensive use areas within the area. Brown bear do use the Chuitna River
basin during salmon spawning,'but apparently not in’ heavy concentration.
However, an- intensive use area for black bear exists approx1mate1y 'Six
. ‘miles southwest of the Beluga Coal District in T.10N., R.14W.

!

i}
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High concentrations of moose occur within the Beluga Coal District during
different seasons. A major fall/winter concentration occurs in thenhigh
brush community in the west central portion near the head of the Chuitna
(Chuit) River. A winter concentration area 1ies4td the southwest of the
southern border and extends across the Chakachatna River into the
district. In the northeastern portion of the district, along the coast and
for about four miles inland, a spring/summer/winter concentration area
extends across the Beluga River from the Susitna River and River Delta _
area.

Coastal areas throughout the Cook Inlet area "support moderate popu]at1ons
of bald eagles and peregr1ne falcons." o

"Golden eagles and gyrfalcons occupy upland areas. Great horned .owls,
great grey owls, and rough-legged hawks are some characteristic faptors_of
the spruce-birch forest in the more northern areas of the subregion.
Other raptors known to breed in this subregion include goshawks, sharp-
shinned hawks, redtailed hawks, Harlan's hawks, marsh hawks, osprey,
pigeon hawks, and short-eared owls." S

“"Numerous shorebirds, fnc]uding . semipalmated, American golden and
Black-bellied plovers; surf birds; ruddy and b]atk turnstones; common
snipe; whimbrels; spotted, solitary, pectoral, Baird's, Jleast,
semipalmated  and western sandpipers; wandering tattlers; greater- and
lesser yellowlegs; dunlins; short-billed and ‘long-billed dowitchers;

Hudsonian godw1ts, sanderlings; and northern phalaropes are known to breed’
or occur in the Cook Inlet area." Therefore, it can be assumed that these
species occur within and outside the Belgua Coal D1str1ct, but field work
is necessany to verify this. '

"Other birds 1nc1ude the black-backed three-toed and northern three-foed ,
woodpecker, yellow-shafted flicker, hairy and downy woodpeckers, gray
Jjays, ravens, boreal and,b]ackeéapped thickadees, rédpo]]s, white-winged
crossbills, water pipits, rosy finches, snow buntings, 1longspurs, " andx
“savannah sparrows." ' .
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"In addition, summer migrants include gray-cheeked, Swainson's, henmit;
apd varied thrushes; robins; orange-crowned yellow, myrtle and blackpoll
warblers; northern waterthrushes; Bohemian waxwingsi' bank swallows;
white-crowned and fox sparrows; slate-colored juncos; Say s phoebes; and
olive-sided and alder or Traill's flycatchers."

A key, very high density area of water fowl occurs in the eastern portion
of the district basically mirroring the Wet Tundra plant community
boundaries. The rest of the area is designated as medium density and lies
astride major migrétion routes.

‘Along the entire ooast11ne of the Beluga Coal District marine mammals ‘such
.as the harbor seal, sea otter, sea lion, and beluga whales are known to
occur or be present. Howevér, none seem to inhabit the area regularly as
the-upper'Cook Inlet is not as attractive for marine mammals as the lower
Cook Inlet. ' o |

The A]aska Department of Fish and Game has not identified any of the
rivers or streams in the Beluga Coal D1str1ct as being major anadromous
fisheries according to the Alaska Regional Prof11es, Southcentral Reg1on'
study. Yet a memorandum from a State Fish and Game biologist dated August
30, 1974 states.that:

"The Chuit (Chuitna) River rates rather high as an anadromous
fish spawning, quality fish rearing, and quality recreation
area. The upper Chuit is also a stream of outstanding naturalv
aesthetic beauty. ’

Every effort should be made to protect the stream qua11ty and'
the’ w11derness setting that surrounds it." :

According to a typed manuécript attachment to the memorandum, the Chuitna
-is a ‘clear stream of high productivity .producing all five speciesj.df
~salmon plus rainbow trout; Dolly Varden, and round white fish. A king
salmon run, of declining numbers, begins in the first part.of June ending
later .in the same month. The silver salmon run begins in mid-July and is
vbe]iQVed;to last qntj]”November'or December. Though red salmon enter the
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Chuitna system with the tides fn mid-July, few, if any, actually run
,,upstreah{g'A_small pink salmon run occurs in June and July. There.havé
been reports of dog salmon spawning in mid-August though the biologist'saw
none upstream. | ' | 4
AThé~same source 1ndi;atés.that the §port.fish rainbow trout, Dolly Varden,
':and‘round_whitefish'have large populations in the Chuitna system. See

~ Appendix 7-8 forfthg actual memorandum and attachments. e

The following lists identify the major fauna species that possibly exist
. or occur in the Beluga Coal District. The lists are arranged according to
_the vegetation community where the species. are most likely to occur.

Mammals

Hoary marmot

Open country owls

7-17

Alpine Tundra and Barren Ground Vegetation Community ‘

Marmota caligata

Pika Ochotna collaris
Black bear Ursus americanus
- - Brown-grizzly bear U. arctos
Wolf Canis lupus
Wolverine Gulo gulo
Coyote Canis latrans
Red fox Vulpes vulpes
Lemmings
Ground Squirrel
Birds
Ptarmigan Lagopus spp.
- Raven Corvus corax
- Golden eagle . Aquila chrysaetos
‘Marsh hawk Circus cyaneus
Gyrfalcon Falco rusticolus
Songbirds '
Shorebirds



Mammals

Black bear

Brown-grizzly bear

Moose
Wolf
- Wolverine
~ Snowshoe hare
Coyote
Red fox

Lyn
Birds

Ptamigan
Raven
Hawks
Owls .
sSongsbirds

* High Brush Vegetation Community |

Ursus americanus
U. arctos

Alces alces
Canis lupus

Gulo gulo

Lepus americanus
Canis latrans
Vulpes vulpes
Lynx candensis

Lagopus spp.
Corvus corax

Upland Spruce-Hardwood Forest Vegetation Community

‘Mammals

Biack bear

Brown-grizzly bear.

Wolf

Moose
Snowshoe hare’
Red fox -

Lynx

Weasel

Marten

Red squirrel

Flying squirrel

Birds

Ptarmmigan
Raven

Spruce grouse
Ruffed grouse
Woodland owls
Hawks
Songbirds
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Ursus americanus
U. arctos

Canis lupus

Alces alces

Lepus americanus
Vulpes vulpes

Lynx candesis
Mustela erminea
Martes americana
Tamiasciurus hudsonicus
Glaucomys sabrinus

Lagopus spp.

Corvus corax
Canachites canadensis
Bonasa umbellus



Lowland Spruce-Hardwood Forest Vegetation Community

Mammals

~Black bear
Brown-grizzly bear
Wolf

Wolverine

Moose

Snowshoe hare

Red fox

Lynx

Red Squirrel

Birds

Spruce grouse
Raven

Hawks
Woodland owls
Songbirds

Wet Tundra Vegetation Community

Mammals

Brown grizzly bear
Wolf

- Wolverine

Moose

‘Mink

Weasel

Muskrat

Land Otter

Birds

Swans
Geese _
Dabbling ducks
Diving ducks
Loons
Grebes
Raven .
. Marsh hawk

- Jaegers
Shorebirds
Open country owls
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Ursus americana

U. arctos

Canis lupus

Gulo gulo

Alces alces

Lepus americanus

Vulpes vulpes

Lynx canadensis
Tamiasciurus hudsonicus

Canachites canadensis
Corvus corax

. Ursus arctos

Canis lupus

Gulo gulo

Alces alces

Mustela vison

M. erminea -
Ondatra zibethica
Lutra candensis

Cygninae
Anatinae

Anat

Anythyinae
Gaviidae
Podicipedidae
Corvus corax
Circus syaneus .-
Circus cyaneus



Some of the major animal species which aré likely to.occur in the fresh
water and marine environments of the Beluga Coal District are:

Marine Environment

Bacterla I Schizophyta
D1nof1age11ates ¢ Pyrrophyta

Eelgrass ‘ Zostera marina

Protozoa Sarcodina

Jeliyfish Scyphozoa

Sea anemones Anthozoa

Marine worms Polychaeta

Comb Jellies Ctenophora

Shrimps Pandalus and Panda]ops1s spp.
Dungeness crab Cancer magister -
King crab Paralithodes camtschatica

Tanner crab
Other crabs ,
Other crustaceans °

Razor clams
Butter clams

e

A

Chionoecetés bairdi
Decapoda -

Copepoda

Mysidacea
Euphausiacea
Isopoda

Amghipoda

Siliqua patula
Saxidomus giganteus

Other clams Pelecypoda
Weathervane scallop Patinopectin caurinus
Chitons Amphineura

Sea stars Asteroidea

Brittle stars Ophiuroidea

Sea urchins Echinoidea

Sea cucumbers Holothuroidea

Pollock Theragra chalcogrammus
Pacific cod Gadus macrocephalus
Blackcod Anoplopoma fimbria

Pacific herring
Red (sockeye) salmon

Clupea pallasi
Oncorhynchus nerka

Silver (coho) salmon 0. kisutch
King (chinook) salmon 0. tshawytscha
0. keta

Chum édog) salmon

Pink (humpback) salmon
Black - rockf1sh

pacific ocean perch

0. gorbuscha
Sebastes melanops
S. alutus

Eulachon Thaleichthys pacificus
Sculpins - Cottidae

Flatfishes Pleuronectidae
Albatross - Diomedeidae
Shearwaters and fu]mars. Procellaridae

Storm petrels ! Hydrobatidae

Swans Cygninae -

Geese Anserinae
Surface-feed1ng ducks _ Anatinae
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Sea & diving ducks
Cormorants
Murres, murrelets,

auklets, guillemots

Loons

Plovers
Sandpipers -
Phalaropes
Osprey ,
Peregrine falcon
Grebes
Mergansers
Jaegers

Gulls & terns
Toothed whales
Baleen whales

Northern fur seal

Harbor seal
Steller sea lion
_Sea otter

Fresh Water Environment

Bacteria
Protozoa

Rotifers

Flatwoms

Aquatic earthworms
Crustaceans

Dragonflies
Stoneflies
Mayflies
Caddiesflies
Water beetles
Midges
Mosquitoes
Snails

Clams

Burbot .

Threespine stickleback

Round whitefish
Humpback whitefish
Rainbow trout
Dolly Varden

Red (sockeye) salmon

Arctic grayling
Sculpins
“Northern pike
Loons

Grebes ,
Diving ducks

Subfamily Aythyinae
Phalacrocoracidae

Alcidae

Gaviidae
Charadriinae
Scolopacidae
Phalaropodidae
Pandion haliaetus
Falco peregrinus
Podicepedidae
Maginae
Stercorariidae
Laridae

Odontoceti
Mysticeti
Callorhinus ursinus
Phoca vitulina
Eumetopias jubata
Enhydra lutra '

Schizophyta
Mastigophora
Ciliophora

"Rotifera

Turbellaria
0ligochaeta
Copepoda
Ostracoda
Odonata
Plecoptera
Ephemeroptera
Trichoptera
Coleoptera
Chironomidae
Culicidae
Gastropoda
Pelecypoda
Lota lota

Gasterosteus aculeatus
Prosopium- cylindracea

Coregonus pidschian
Salmo gairdneri
Salvelinus malma
Oncorhynchus nerka
Thymallus arcticus
Cottidae -

Esox lucius

Gaviidae
Podicepedidae

"Aythyinae



Mergansers

Swans

Geese

Surface- feeding ducks
Plovers
Sandpipers

" Phalaropes

Snipe

Osprey

Peregrine falcon
Beaver

Mink

Land otter
Muskrat.

Merginae

Cygninae
Anserinae
Anatinae
Charadriinae
Scolopacidae
Phalaropodidae
Capella haliaetus
Pandion haliaetus
Falco peregrinus
Castor canadensis
Mustela vison
Lutra canadensis
Ondatra zibethica

ENVIRONMENTAL IMPACTS

The development of a natural resource for man's benefit invariably alters .
the existing écostructure. Merely by his presence, man alters the
environment. " Some “natural resource development brings about relatively
" short temm changes as when small deposits of valuable minerals like gold
are removed or when o0il or gas fields are developed. The deve]opment of
other natural resources, such as coal, unfortunately results in extens1ve,
long term alterations especlally when surface removal 1is the method
selected for retrieving the resource. '

Previous natural resource development, oil and gas and timber; and hunting
and fishing, has taken or is taking place in the Beluga coal district.
Human activity, both recreational and permanent residency, occurs
throughout the area. Therefore, it cannot be said that coal deve]opment
in the Beluga district will be taking place on untouched wilderness.
Admittedly, the impact of coal development would be significantly greater‘
than previous development activity. However, 1nte111gent planning based
on comprehensive development plans can mitigate many of the potent1a1
' environnenta] problems that may arise. :

The following environmental impacts .text is based solely on the U;S.

Department’ of Interior, Final Envirommental Impact Statements on the
Proposed Federal Coal Leasing Program, 1977. A1l quotations found wil]ibe'
- from that document. - ' o
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EXPLORATION

In the‘developmeﬁt of any natural resource, several phases'of operations
occur and each phase has attendant environmental problems. The first
phase, the initial exp]orat1on activity, must be conducted with special
care; for as if no commerc1a11y exploitable minerals are discovered, the
environmental damage will have been for nought.

Initial exploration work 1is frequently undertaken by using off-road
vehicles or air travel as a means of transportation. Damage by off-road
. vehicles differs accdrding to the type of vehicle used (tracked or
wheeled), and the locale in which the exploration work takes place. The
actual movement of the vehicle over the site injures or destroys vege-
tation while repeated travel compacts the soil which impedes water
infiltration, gas exchange, and root growth. When soil is compacted -and
the normal vegetation is disrupted, water is more likely to flow overland
during a stom or rain, resulting in erosion. Repeated travel during wet
weather results in ruts which in turn can gully and erode. Concentrated
off-road vehicle use, even during the exploration phase, can disrupt
habitat particularly in wihtering, breeding, or birthing areas.

At some point during the exploration phase, road construction will,
probably became necessary. The grading, cutting and filling required.
during such operations destroys vegetation, creates cut banks with high
erosion potential, and leaves spoil piles of rejectéd material. The.‘
grading activity tends to increase runoff and sedimentation in addition to

concentrating runoff along the road cuts. ‘ o

The canpact1on of soil and the alteration of the existing soil reg1me
during the road construction will cause the destruction or d1srupt1on of |
the soil's biotic mass. The actual road, and its construction, causes an
increase in the dust and debris levels, alters land forms, can result in
increased mineral ‘%o]ubi]ity thereby polluting local water sources, is
esthetically questionable, and can disrupt the 1qca1 habitat-use areas and

biotic community. | ' o
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EXploratory drilling covers the smallest amount of area and results in a
few permanent changes to the existing ecostructure. There is, of codréex
the physical damage to the immediate site along with the attendant
prolongation of disruptive activity in the area. One major problem cod]d
result when drilling takes place. Should the drill holes peneffate-
several aquifiers, leakage between them and contamination could occur. , On
the positive side, a new source of water could result.

The last activity that could take place in the initial exploratory phase
of development, would be the excavation and removal of a quantity of the
resource for testing purposes. The pits created result. in a total
disruption of the immediate area, erosion, possibly the establishment of a
new ecosystem, and could be hazardous and esthetically displeasing if Iéf; .

open. ‘ , PR

OPENING THE MINE

The second phase of development, the opening of the mine if commercié]
exploitation is feasible, normally follows the completion of the initial
exploration phase within a few years. The opening of a surface mine
begins with setting up camp and moving in equipment and subsequent
stripping or removal of the overburden to open the area to be worked.
'This results in spoil piles and large storage areas -for the topsoil..

Stripping destroys the soil regime, impairs the soil structure, and
disrupts the soil's biotic community. Stripping destroys habitat, creétes'
barriers to natural animal movement and disp]aées the wildlife thathahhdt
adjust to the intrusion. a '

The actual construction of the mine facility, (support buildings, bene-.
ficiation plant, étq.) requires the grading and leveling of large areaé

and requires large quantities of building material. Such requirements
will: alter the surface water drainage; remove vegetation; rearrange Iénd
forms; increése erosion; contribute to soil instability, sedimentatfpn,

and water pg]]ution; destroy plant communities; displace wildlife; and
severely impact surrounding’areas; '
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~ COAL RECOVERY

The actual development and exploitation of a coal deposit are the actions
which cause the most severe environmental impacts.

coal deposits that lie near the surface are most economically f
and safely mined by surface methods.

The operation completely eliminates existing vegetation,
disrupts soil structure, alters current land uses, and to some
extent changes the_genera] topography of the area being mined.

Surface mining can have impacts on the hydrology. of all.
provinces. Deterioration of stream quality can result from
-acid mine drainage, trace elements in mine drainage water,
high dissolved solids content of mine drainage water, and
increased sediment loads. In addition, waste piles and coal
‘storage piles can yield sediment to streams, and leached water
from the piles can be acid and contain trace elements. o

Surface mining may also have impacts on ground water supplies. ~
These include: (1) drainage of usable water from shallow
aquifers, (2) lowering of water levels in adjacent areas .and
changes in flow directions within aquifers, (3) contamination
of usable aquifers below the mining operation due to downward
leakage of poor spoil piles. Where all the coal is removed
during surface mining operations, and 1little or no
carbonaceous shale . is present in the spoil, increased
infiltration may result in: (1) diminished runoff and erosion
from spoil piles, (2) recharge of good quality water to the
‘shallow ground-water aquifers, and (3) increased baseflow to
nearby streams.

Extreme flood events can cause severe damage to improperly
constructed or located roads, plant facilities, waste and coal
storage piles, settling basin dams, surface-water diversion
structures, and the mine itself. Besides the danger to life
and property, large amounts of sediment and poor quality water
could have detrimental effects many miles downstream fram the
mine site. ’ '

. Removal of soil from the area to be surface mined destroys the
natural soil characteristics by pulverization of the
structure, disruption of the organic matter cycle, and by
compaction. The micro-organism population and nutrient
cycling process are upset by movement and redistribution of
the soil. The general disturbance and compaction of the soi]
results in conditions that are conducive to the erosion.
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The impact on wildlife stems primarily from d1sturb1ng,
removing and redistributing the land surface. Some of the
impacts are short term and confined to the mine site, others
have farreaching, long-temm effects. The direct effect on
wildlife is the destruction or displacement of all species in
the areas of excavation and spoil piling. The more mobile
wildlife forms 1ike game animals, birds, and predators, etc.

.will leave these areas. The more sedentary animals like
invertebrates, burrowing rodents. . .etc. may be directly

destroyed. If streams, lakes, ponds, or marshes are filled or "

drained, fish, acquatic invertebrates, amphibians, etc. will
be destroyed. Animal populations displaced from populations
in the surrounding ranges provided the habitat are eventually
restored. An exception could be the loss of an endange?ed
species. '

Broad and long=lasting impacts on wildlife are .auspd hy
habitat impairment. The life requirements of many animal
species do not permit them to adjust to changes created by
land disturbance. This is impairment of the habitat component -
called 1living space. The degree to which a species or an
individual animal w111 tolerate man's competition for space
varies.

Big game and other animals displaced from their home ranges
may be forced to use adjacent areas already stocked to
carrying capacity. This overcrowding usually results . in
degradation of the remaining habitat, Tlowered carrying
capacity, reduced vreproductive success, interspecific and
intraspecific strife, and potentially greater losses to the
population than the originally displaced animals. ;

Overburden removal 1f improperly done, causes loss of topsoil,
exposes parent material and creates vast wastelands. Pit and
spoil areas are not capable of providing food and cover for
most forms of wildlife. Without rehabilition, these areas
must go through a weathering period which may take a few years-
or many decades before it becomes suitable habitat. .

Degradation of aquatic habitats has been a major impact from
surface mining. ~ It may be apparent to some degree many miles
from the mining site. Silt and sediment pollution is coummun
with surface mining. The effects of silt and sediment on
aquatic wildlife vary with the species and amount of
pollution. These pollutants can kill fish directly, bury
spawning beds for important species like trout and salmon,
reduce production of aquatic organisms, reduce light
transmission, alter temperature gradients, fill in pools, and
spread ‘flows, etc. These changes destroy the habitat of some.
species and sometimes enhance the habitat for -undesirable
species. '
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Existing conditions are already ‘marginal for some of the
coldwater game fish and anadramous species. Sedimentation of
these waters can result in their elimination.” The heaviest
silt and sediment pollution of a given drainage normally comes
within 5 to 25 years after mining.

The presence of toxic waste materials, exposed as a result of
surface mining, . can affect wildlife by eliminating habitat,
and by causing direct concentrations, can suppress
productivity, growth rate, and reproduction of many aquatic
species. Acids, dilute concentrations of heavy metals,™and"’
high alkalinity can cause severe wildlife damage in some

. areas.

In certain situations, surface mining can have beneficial
jmpacts .on some wildlife. Where large, continuous tracts of
forest,  bush-land. . .or grasslands are broken up during
mining, increased edges and opening are created. Preferred
food and cover plants can be established in these openings to
-benefit a wide variety of wildlife. Under certain conditions,
creation of small lakes in the strip area can also be
beneficial. These waters may become important water sources
for a variety of wildlife inhabiting adjacent areas. Many
lakes are initially poor quality as aquatic habitat after
mining. , :

The surface mining operation and coal transportat1on
facilities are fully dedicated to coal production for the life
of the mine. Existing land uses such as grazing and crop and
timber production are temporarily eliminated from the mining
area until rehabilitation processes have been completed. High
value, intensive land use areas like urban and transportation
systems are not nomally affected by mining operations. If
mineral values are sufficient, these improvements may be
removed and replaced in an adjacent area. o

Surface-mining operations have resulted in creating highwalls
-~ as high as 200 feet. Such highwalls may result at the end of
a surface mining operation where stripping becomes uneconomic
or where a mine reaches the property line that is the extent
of a current lease or holdings. These highwalls are hazards
to man, wildlife, and .domestic livestock. They may 1mpede
normal wildlife m1gration routes. '

The impact and final shape of h1ghwa]1s is sim11ar to that of
highway . cuts. They can be designed to be esthetically
p]eas1ng, or they could be dangerous and form barriers. The’
impact of the manmade slope will vary w1th the natural terrain
and surrounding of the area.
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Coal mining may affect the development of other minerals in
the same site. There may be surface sand and gravel deposits,
benetonite beds, commingled uranium, or oil shale deposits
affected by coal development. Occasional shallow gas ‘or
petroleum reservoirs could also be affected by disrupting weak
bedding planes or fault zones associated with the reservoirs.

Natural fires have occurred in coalbeds underground. When
coalbeds are exposed, the fire hazards 1is increased.
Weathered coal - (smut) can also increase the ground
temperatures if it is left on the surface. Almost all fires
in solid coal are caused by man, lightning, and forest or
prairie fires.

The impact of surface mining on geological features of human
interest could exist in the strip-mine area. " Geomorphic and
- geophysical features and outstanding scenic resources could be
sacrificed by indiscriminate issuance of a lease ‘and
subsequent mining. Paleontological values might be endangered
due to the disruptive activities of blasting, ripping,
excavating, etc. :

Stripping of overburden will eliminate and destroy all
archelogical and historic features unless removed beforehand
and carefully documented. :

The extraction of coal by surface mining disrupts virtually
all esthetic elements of the landscape to most of the
population although 1in some cases only temporarily. The
alteration of landforms impose conflicting configurations.
New linear patterns appear as the material is extracted and
waste piles are developed. Dust, vibration, and odors are
created, affecting sight, sound, and smell. The grand scale.
of the operat1on impacts significantly on the quality of the
enviromment, .

"COAL" BENEFICIATION:

The process of coal beneficiation involves the installation of -
plant facilities to upgrade coal quality by separating out the
Tow-quality material. The process can use either air or water
for separation, Waste material is disposed in the immediate’
vicinity of where it is produced. Under some conditions, the
quantity of waste material is significant. :

Separation processes produce waste. material that contains
‘carbon, trace elements, sulphur, and other material. Unless
special disposal precautions are taken, this material can
become dust, adversely affecting all types of flora and fauna
in- the fallout area. The waste pile may also be subject to
.erosion and leaching. Adjacent land and drainage areas could
become polluted by contaminants produced in the beneficiation

process unless precautions are taken.

\
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' water-separation process 1is . employed, a slurry’
‘impoundment is used for storage of the fine waste material and
or evaporation of the water. The slurry material
n concentrations of dissolved solids, heavy metals,
~or other cgntaminants that could be leached into adjacent
drainages , on underlying aquifers and lower water quality.
Storage reservoirs such as this are subject to breaching or
overfilling by floods if improperly designed. Contaminated
material would then be carried to streams and dralnages;
adversely affecting the 1and and water resources. o

The f1ne slurry ‘material in the pond area must be wetted or
covered at all times, or it will be subject to becoming
airborne under windy conditions. For this reason, abandoned
“pond disposal areas must be covered and revegetated to prevent
wind and water erosion,

Disposal of waste material from coal beneficiation .is
important to wildlife because  these materials could cause
- chemical and sediment pol]ution of terrestrial and aquatic
wildlife habitats. Use of water in the cleaning process may
cause excessive water demands that could lower water tables
‘and dry up small lakes, ponds, or small streams if the water
comes from local sources. In,ar1d areas, all water sources
‘may be critical to wildlife. "Loss of these sources wou]d
destroy aquatic ‘species and many 1and species.

‘Unless waste is returned underground or to the strip pits, it
could have long-term adverse.' impact. If deposits are
indiscriminately dumped on slopes they tend to be unstable.

Landslides may occur which would be a hazard to anything in
the immediate area of the slide.” Fires are a problem in the
waste disposal area, contr1but1ng smoke to the atmosphere and
adverse]y affecting air qua11ty '

COAL MARKETING:

Coal marketlng may involve transporting coal for relat1ve1y~
short distances to mine-mouth power facilities by railroad,
truck, or conveyor systems or long-haul transportat1on A1T
types of transportation systems,: even cars, .produce noise and
air pollution and create safety hazards. Coal dust can be
released from the moving carriers and accumulate along the:
" transportation route. Unless trucks travel on paved or wetted’
road surfaces, dust is stirred up. Air and land pollution is
esthetically displeasing and can adversely affect surrounding
~ vegetation, wildlife, and human activity and noise along
roadways or railroad tracks can.drive some wildlife species
out of the area. Roads and railroads commonly cause high
direct animal mortality and right-of-way fencing can hinder
big=game migration especially if the fences are net wire.
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Energy for transportation is usually provided by diesel fuel
used in trucks and locomotives. The engine emissions
contribute to air pollution and produce considerable noise. -

COAL-FIRED, MINE-MOUTH, ELECTRICTY-GENERATING PLANTS:

Secondary  impacts include the potential coal-fired, -
mine-mouth, electricity-generating plants that could be built

" if coal resources are leased and the overall social and’

-economic impacts that can be expected from all aspects of coal

development and utilization. In termms of significance, these

impacts will® be 'among the more significant resulting from

development of coal resource.

The environmental impacts from coal-fired, power-generating
stations have been identified in numerous env1ronmenta1 impact
statements on specific plant proposals. Some of the potential
impacts from this type of development include:

"Emission of particulates that will reduce visibility under
certain atmospheric. conditions. Impacts could be minor or
relatively intensive depending on the level of development.
Emissions of concentration of SO2 that could be hazardous to
plant and animal heal th.
 Emissions of oxides of nitrogen which if they reach the ozone
layer in the stratosphere can reduce its effect of shielding -
humans from ultra-violet 1light which causes skin cancer
(Johnson, 1973).

Emicsions of vapor from water cooling towers and ponds,
-creating visual polution and impacting on esthetics.

" Emissions of trace mineral elements including mercury, 1ead
' cadmium, f1u0rine, boron and manganese.

Consumption of vast amounts of water resources, some of wh1ch
will occur in regions where supplies are limited. This action,
will cause widespread loss and deterioration of aquatic
wildlife -habitats. The consumed water will also be denied to
other possible beneficial users.

Change to intensive land use of éign1f1¢ant acreages now in
natural condition, affecting open space and other esthetic
values.

Construction of new power transmission lines over extreme
distances to power marketing centers. New corridors will be
required that will introduce power lines to new areas and
adversely impact on current land uses and the landscape in’
gengral. '
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: - Increased human concentration and activity in the plant area
' - and in the general region that will cause competition between
man and wildlife for food, cover, water, and living space at

many levels.

Thermal pollution to streams, rivers, and lakes that will
affect - aquatic habitat and result in .changes in species
composition. The effects can be negative or positive
depending on the animals involved and one's point of view.

Construction of new reservoirs and water conveyance facilities

that will eliminate existing land uses, but create beneficial
water facilities.

Two areas near the Beluga Coal Fields will be of special concehg,in
evaluating the air emissions of a coal-fired, electricity-generatjng
plant. To the south of the‘coai fields is the Tuxedni National Wildlife
Refuge, classified with strict air quality standards (Class I Air Quality.
Area). A coal-fired genergtorjqould also contribute to NOx and SOx levels
. in Anchorage. ’ ‘ '

RECOMMENDATIONS ON ENVIRONMENTAL ISSUES
" RESTRICTED OR PROHIBITED DEVELOPMENT AREAS

Areas in the Beluga Coal District should be avoided for intensive devel-
opment if negative environmental impacts clearly outweigh the benefits. ..
The most obvious places where activity should be restricted and where
~ development should be prohibited can readily be identified. FutUre‘
studies may be needed to define less apparent areas where deve1opment:
should be avo1ded

Recommendations

| ~ Within the boundaries of the Belgua District, there are two areas in .which

.development activity should be restricted. The first, located in T.13N.,
- R.9 & 10N and T.12N., R10W., S.M. or the northeastern and eastern portion
- of the district, is a key waterfowl area. This area, .corresponding_

roughly "to the wet tundra vegetation community and bog areas along the

© - Susitna River deltas and the_coast,‘fs a portion of the Susitna Flats Gamg“
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Refuge. At present, activity is underway in this area with the 230-MW
Beluga power plant and its transmission lines. Numerous gas wells dot the
area. It is unknown what effect this gas development and activity has.had
on the area. However, intensive use, such as for a townsite, docking
facilities, major highway or railroad development could reduce suitability
or the area for waterfowl. -

The second area in which use should be restricted is the fall/winter
browse area for moose in the west central portion of the district; T.13N.,
R.13. & 14W., S.M. This is- basically the extent of the high brush
vegetation community which provides -excellent browse for the moose
population. Through it covers only about 36 square miles, the aréa is
quite important to the local moose population for wintering purposes: As
wintering areas detemmine the survival rate for the moose, browsing areas
should be protected. In addition to this area there are two other browse
areas for moose. One area corresponds to the high density waterfowl areé
and the other lies in the extreme southwestern corner of the district and
is part-of a still larger browse area immediately outside the district
boundaries. | ‘

EXISTING INDUSTRIAL DEVELOPMENT ACTIVITIES

Natural resource development is already underway in the Beluga Coal.
District. 0i1 and gas wells dot the coastal area. Logging operations by
Kodiak Lumber mills and Tyonek Timber' Company to remove _hthéf
beetle-infested stands of Sitka and white spruce in the western part of_
the district have been in operation for several years. Chugach E]eqtpig
Association (CEA), the rural electric utility serving the Cook Inlet,

built a 230-MW gas fired power plant and has constructed several tfans-f
“mission lines in the area. The power plant makes use of the natural gds'
produced in the district. Dock facilities for the logging operations are

in place as are several private airstrips. A network of roads also,

exists in the southcentral portion of the district.”
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Recommendations

Since the Beluga coal field region will continue to develop, it 'i§
recommended that a long-range, comprehensive development plan be creéfed
to assure the intelligent land use of the district. Further, it is
recommended that high activity projects be restricted to industrial parks.
Development plans should be integrated among all resource development--
projects. Such planning is necessary to minimiie the industrial impact on.
the ecosystem. |

~ PERMANENT SETTLEMENT SITES

Permanent settlements in Alaska traditionally have been located along the
coastlines. Inland they have been on major rivers and lakes. The
waterways'provided natural transportation routes, a source of.food-an¢
commerce for the residents. Through experience it was discovered 4théﬁ '
'these sites offered a milder climate than non-water related sites and
gravel deposits were usually nearby on which to build the town. -

Recommendations

Coastal lands northest of the Moquawkie Indian Reservation do not appear
suitable for industrial or residential settlement. Acéording to general-
ized soil ‘mapé of this district, the soils are unsuitable for building -
purposes and special designs for roads would be necessary to ensure that
ground water infiltration and lateral movement of water through the soil .
is channeled into the marshes and bogs of the Susitna Flats Game Refuge. -
Several shore fisheries cover portions of the coastal zone in this areaga
and increased human activity might be detrimental. Additionally, 1afge”
areas of standing water would create an insect problem (primakiTy
mosquitoes) uncomfortable for humans.

After a preliminary examination of the Beluga Coal District, it appears
that a prime location for a support community for coal operations could be
located somewhere in T.1IN., R.12W., S.M. or in the southern portion of
the. district to the west of the former Indian Reservation. This area is
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also one of the potentiaT sites of the dock facilities required for the
coal operations. This area is served by existing roads and is alrfeady
being worked for logging purposes. It also contains Lake Congahbuna, a
potential power generation plant site as identified by Beluga Coal Company
and has easy access to the Cook Inlet Region, Inc. transportation corridor
and the potential coal mining sites.

Additionally, the upland portion of the township has soil suitable for
-building as well as for agriculture, horticulture, or silviculture. The
land is close to the Cook Inlet which moderates the climate providing
relatively mild winter conditions. The forested area provides excellent
recreational possibilities. '

CHUITNA RIVER FISHERY AND SCENIC VALUES

The Chuitna River runs directly through the middle of the Chuitnalédaf
field and heads in the area just south and -east of the Capps Glacier
field. On one of its waterfalls a coal outcrop is visible. Of all the
waterways in the District, the Chuitna will be the one most effected by =
the development of the.coal field. o

Recommendations

To protect' the Chuitna from irrevocable damage, certain protectivé
measures must be taken: development activities would have to be re-
stricted for a reasonable distance along both banks of the Chuitﬁa‘ to
prevent siltation, erosion, and damage to fishery and recreational
possibilities. Along the headwaters in the uplands, care must be taken tb'
ensure thap water courses are not altered, ground water sources are ho§
intekrupted, and that pollutants (dust, soluble minerals, waste material,
etc.) are not introduced into the system. '
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REGENERATION OF VEGETATION

‘Reclamation of the land disturbed should not‘poge much of a prob]em giVen
the nature of the vegetation of the area, relatively moderate c]imate,:énd
the high rainfall. These and other factors should insure rapid
regenération of the plant communities, particularly in the lower and
mid-elevations. '

Recommendations

One area of possible concern is the Alpine Tundra systém. Due to. the
nature of the plants that comprise this community, regeneration -is
extremely slow. Damage in this area (T.14N., R.14W., S.M.) will be slow in
healing and during that process, exotic flora may accidentally be
introduced. : ' i

Care must be exercised when revegetation plans are put into effect to
ensure that exotic species are not accidentally introduced into the
existing 'vegetation communities. An exception might be the . case of
agricultural or silvicultural introduction of exotic flora on reclaimed
areas. Since vegetation is to be based on local species, a seed source
must be located or developed. With silviculture, practice selection of
the best variefy of a species will be necessary.

LAND RECLAMATION

The word "reclamation" does not necessarily mean the return of the land
disturbed to its exact, orginal condition. At times, such as with the
surface mining of coal, it is not possible to do so. At other times such
action may not be desirable. If a better use of the land can. ber
determined, such as for agriculture, silviculture, browse for moose or
grazing land, the land reclamation should take the necéssary directioh.to
accomplish the desired, final goal.
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Recommendations

Important to the development of the Bglug; Coal Fields 1is the planning,
eStabHsh_ment, and 'implementation of a ]'ong range, comprehensive, recla-
mation program for the district. The entire development of the coal
f'ie]qs should plan for the day the coal fields are exhausted or econo-
mically impractical to work. The final, desired state of ;hé land will
help determine the method of development used for the fields. The
reclamation of the land disturbed should not be seen as the last phase of
the development project, but réther as the end result of tbe éntire
project. o ,
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APPENDIX 7-A
BELUGA VEGETATION

Following is a list of vegetation which 1s 11ke1y to occur in
the Beluga Coal Dlstrict

Black Spruce : _ Picia mariana
White Spruce P. galuca
Sitka Spruce (rare) P. sitchensis
Mountain Hemlock (rare) Tsuga mertensiana
Cammon Juniper . Juniperus cammunis
Balsam Poplar . Populus balsamifera
Black Cottonwood P. trichecarpa
Quaking Aspen _ P. themulaides
Netleaf Willows . Salix utliculate -
Least Willow S. rotundifolia
Arctic Willow S. arcticia
Alaska Bog Willow S. fuscescens
Ovalleaf Willow (rare) S. ovalifolia
Sprouting Willow (rare) S. stolenifer
Grayleaf Willow S. glauca
Barren-ground Willow S. brachycarpa ssp n1phoc1ade
Barclay Willow S. barclaiy
‘Undergreen Willow S. commutata
Richardson Willow S. lanata ssp. r1chardon11
Feltleaf Willow S. alaxensus
Bebb Willow S. babbiana
Diamond Leaf Willow S. planifolia ssp pulchra
Scouler Willow _ S. scouleriana
Sitka Willow , - Salix sitchensis -
Littletree Willow _ S. arbusculaides
Pacific Willow - S. lasiandra
Sweetgale Myrice gale !
Dwarf Arctic Birch .Betula nana
Resin Birch B. glandulosa
Alaska Paper Birch : B. papyrifira var humilis
Kenai Birch o B. papyrifira var kena1ca
American Green Alder B Alnus eriopa
Sitka Alder : A. sinuata
Thinleaf Alder ' A. teniufolia
Swamp Gooseberry - . Ribes lacustre
_Northern Black Currant. ' R. hudsonianum
Skunk Currant R. glandulosum
Trailing Black Currant R. laxuflorum

American Red Currant = =~ = R._thistle

SOURCE: USDA Forest Service, ALASKA TREES AND SHRUBS, by Viereck and
Little, Agriculture Handbook No. 410, 1972.
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APPENDIX 7-B

CHUIT RIVER SPORT FISH _
t
(From State pemit application by Stanley W. Kubik, CPP 74-65, Chuitna
River, April 221, 1976.) - |
The Chuit River is a clear stream of high productivity. It produces all
five species of salmon, plus rainbow trout, Dolly Varden, and round
whitefish, It is becoming of increasing importance to the fly-in sport
‘fishermen from Anchorage; there are from five to twelve airplanes there on
weekends, and one or two planes per day during the week from June to
September. ' '

The sport catch is aimed at king salmon and silver salmon, although a few
people will take rainbows only. Dolly Varden and pink salmon are taken in
conjunction with king salmon and silver salmon fishing. “Jaék salmon“ as
‘called by the sportsmen, are mainly pinks.

A falls of about six feet is located two miles ébove the North boundary of
the reservation. This falls s an exposed seam of coal. It could give
trouble in the future, but at the present time, fish are able to jump: the’
falls. ' - ’

| weAcould find no downstream migrants.

There is ‘a lake with a small outlet creek near the mouth of the river
which is reported to have once had a red salmon run. The creek fans out
“in a swamp, making it impassable to fish now. N '

King Salmon

The run comes in during the first part of June with a féw moving in untif_

_the last of June. The size range is 12 to 30 1bs. They are reddish in

_ color, not bright, when entering. The run has been declining in numbers
of fish. | '
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Mgasurenents - Creel Census Fish - 25 June:

F 30%
F 30%
F 32

F 32%

Si]ver SaTmon

The silver salmon run starts,in mid-July, and is believed to extend to
November or December. The run appears to be in good shape.

The first fish are of a smaller race than the later run fish.

Measurements

15 July 17-18 July 17 August
M 17% , M 15% , ' M 10% >
M 18 .M 164 M 17-3/4
M 18-3/4 : M7 M 17-3/4
' F 18-3/4 M 20%

M 22% : M 23%

M 23 : ~

Red Salmon

Many red salmon enter the system with the tide, but few run upstream.
Those that do, go up the first major creek on the north side. The run
occurs from mid-July to mid-August.

Measurements

25 June C 17 July 17 August
M9 MI13 : _ M 13--repeat catch
14-3/4 - . from July 17
19-3/4 M4k
20% :
21%
223
22-3/4
22-3/4
22-3/4
23

FETMZEZIXXIINMX
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Pink Salmon

The run occurs in June and July, with spawngd—ouf fish still alive in

mid-August. This run was small, probably about 300 fish this year. The

sport fishermen call them "jack" or "jack king" salmon, and they appeared
to make up about 20 percent of the total salmon take.

Measurements
. 25 June 17 July | 17 August
12 15 M 16%
12% 17-3/4 ‘M 17%
12% 18 M 194

12-3/4

15
16
16%

XX
—
w

~ There is a good population of rainbow trout in the river.
up to 18" TL were reported common in the 1ower river.

M TITMZ=InX
-
2

Rainbow Trout

no sea run fish in this system.

Early rainbows

There appear to be

Measurements ’
25 June 15 - 18  July ]
6 6-3/4 7-3/4
7% 7 7-3/4
7% 7 8%
7-3/4 7 8%
25 June 15 18 July
8 7% 9-3/4
8% 10
9-3/4 7% 10%
15-3/4 7- 3/4 10-3/4
' 11-3/4
Dog Salmon

Very few dog' salmon spawn in this system.

We saw none upstream, but

caught a few in the mouth, and'had a reliable report of them spawning.
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The number was probably less than 25 spawners this year as of mid-August.

Measurements

17 July
M 23-3/4

Dolly Varden

There is a very large run of small sized sea run fish, which enter in

July.

Length:
) 9“

9-1/2"

9-3/4"

10"
10-1/4"
10-1/2"
10-3/4"

15 - 18 July
Freq. Length:
3 11"

2 11-1/4"
3 11-1/72"
1 11-3/4"
1 12"

1 12-1/4"
1 12-172"
3 .

Measurements

Round Whitefish

Length:

12-3/4"
13"
13-1/4"
13-1/2"
13-3/4"
14"

14-3/4"

— OB W GTWm

req.

17 August

Length Freq.
9-3/4" 1
10-3/4" 1
11-3/4" 1

The round whitefish run late in the Fall, Septgnber-October.' The ones. we

.caught were taken in the intertidal area in the creek.

Measurements

25 June
F 10-1/2"
F11"
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APPENDIX 7-C
SUMMARY OF NATIONAL AIR STANDARDS

Pollutant - Time of Average Primary Standardl/ Secondary Standardl/
Particulate matter Annual (Geometric Mean) 75 mg., , 60 mg,
' 24 hour 260 mg—=/ ‘ 150 mg—/
S0 Annual (Arithmetic Mean) 80 mg (0.03ppm)2
(mBasured as,SOZ) 24 hour 365 mg (0.14ppm)—/ . ' 2
_ ) 3 hour ~ 1300 mg (0.5ppm)</

co _ 8 hour 10 mg (9ppm)—é Same as Primary

. : > ' 1 hour - 40 mg'(35ppm)—-f2 Same as Primary
Hydrocarbons 3 hour 160 mg (0.24ppm)—/ Same as Primary
(nonmethane measured as CH4) (6 to 9 a.m.) '
NO Annual (Arithmetic Mean) 100 mg (0.05ppm)2 Same as Primary
qudants 1 hour 160 mg (0.08ppm}=/ Same as Primary

(measured as 03)

1/ Concentration in weight per cubiz meter (corrected to 25°C and 760 mm of Hg)
2/ Concentration not to be exceeded more than once per year

Source: El1 Paso Alaska Co. Application to FPC for Alaska Gas Pipeline. -





