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Beneath the upper 15 to 20 miles of the earth's crust is the
Benioff Zone. This is also an active fault zone. The depth to the
Benioff Zone beneath the Susitna dam sites is about 34 miles.
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For the Susitna project all faults and lineaments (possible faults) within approximately 62 miles of the dams which are judged to
within 100 km (62 miles) of either dam have been compiled from be active are the Denali fault and the Castle Mountain fault.
published and unpublished reference materials, satellite im·
agery, radar imagery, high·altltude aerial photography, and low
altitude aerial photography.

Based on this work, the only faults in the North American Plate

Talkeetna.
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4. Within the site region, 13 faults and lineaments (potential
faults) are receiving additional study in summer 1981 to better
define their potential effect on dam design. Four of these
faults and lineaments are near the Watana site and nine are in
the area of the Devil Canyon site.

Preliminary findings
available on Susitna
basin seismicity

This issue gives information about the seismicity of the upper
Susitna River basin and discusses the question of building safe
dams in seismic areas.

Fault
Denali
Castle Mountain
Benioff Zone

Preliminary Closest Distance of Fault
Maximum Credible to Site (miles)

Earthquake Magnitude Watana Devil Canyon
8.5 43 40
7.4 65 71
8.5 31 37

The following are the preliminary seismic conclusions.

1. No faults with known recent movement (movement in the last
100,000 years) pass through or near the proposed Susitna
dam sites.

2. The known faults with recent movement are: the Denali fault
(north of the sites), the Castle Mountain fault (south of the
sites) and the Benioff Zone (about 34 miles beneath the sites).

3. The closest distances of these faults from each site and the
preliminarY maximum credible earthquake magnitudes for the
faults are the following:

5. At present, the 13 features are not known to be faults with re
cent movement. If present studies show any recent move
ment, then the potential for surface rupture through either
dam site and the ground motions associated with earth
quakes on the fault will need to be evaluated.

6. Preliminary estimates of ground motions at the sites were
made for the Denali and Castle Mountain faults and the
Benioff Zone. Of these sources, an earthquake of magnitude
8.5 occurring within the Benioff Zone would create the max
imum ground shaking at the dam sites.

Source:
Interim Report on the Seismic Studies for (the) Susitna Hydroelectric Project, December 1980,
prepared by Woodward·Clyde Consultants for Acres American, Inc. and the Alaska Power
Authority.
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To date no active faults have been identified in the Talkeetna Terrain itself. Studies in 1981 are
further evaluating 13 faults and lineaments (potential faults) in the vicinity of the Watana and
Devil Canyon damsites to determine whether or not the faults and lineaments may be active.
One of those receiving additional study is the Talkeetna Thrust Fault.

This 2 inches of movement gets absorbed along a feature in the Gulf of Alaska called the Aleutian
Trench. Here one plate is thrust below the other (in a process called subduction) as shown in the
diagram. The zone of seismicity associated with the subduction is referred to as the Benioff Zone.

Earthquakes can occur along the Benioff Zone where the two plates are in contact. This is where
the 1964 earthquake occurred as shown in the diagram.

Earthquakes are also caused within the plates themselves. Movement of the plate causes stresses
to build up and the energy is released by rapid movement along planes of weakness (faults).

Alaska is part of a large continental landmass (the North American Plate) which lies adjacent to an
oceanic mass (the Pacific Plate). The Pacific Plate is moving northwest at a rate of about 2 inches
per year.

cur at the point on the One is a magnitude 8.5 The Susitna dam sites lie
fault closest to a proposed earthquake on the Denali within a region that is
project, such as a dam fault, 40 miles from the believed to be relatively
site. dams; the other is a stable. This region is

magnitude 8.5 earthquake known as the Talkeetna
It is based on geological in the Benioff Zone, about Terrain.
and historical data, and is 34 miles below the surface
usually of a magnitude of the earth at the dams. The boundaries of the Ter-
greater than historical rain are the Denali fault,
earthquakes. 6. How much ground shaking the Castle Mountain fault,

would that cause? and the Benioff Zone
4. How reliable is it? (which is about 34 miles

The Maximum Credible The ground shaking that below the surface of the
Earthquake is considered would occur at the dams earth). These are all active
to be a reliable parameter from a magnitude 8.5 fault areas.
to use for dam design. earthquake on the Denali
There are over 11,000 fault is considered to have Energy release appears to
dams worldwide. Some of an average peak accelera- be occurring primarily
these have been built in tion of 20%g. along the boundaries of
moderate to high seismic the Talkeetna Terrain
areas such as Oroville dam The ground shaking that rather than within it.
in California and several would occur at the dams
dams in the San Francisco from a magnitude 8.5 Within the Terrain, no
Bay Area along the San earthquake in the Benioff evidence of active faults
Andreas fault. Zone is considered to have has been observed. Some

an average peak accelera- earthquake activity is oc-
Several dams have been tion of 40%g. curring and has occurred
damaged during earth- within the Terrain, but the
quakes, such as Koyna in 7. How does that compare to earthquakes are typically
India and Hsinfengkiang in the 1964 earthquake? small to moderate in size.
the People's Republic of
China. This damage was As a comparison, the To date no active faults
due in large part to the average peak acceleration have been identified in the
absence of design con- estimated at Susitna Talkeetna Terrain itself.
siderations for reservoir- would be 1/3 to 1/2 as Studies in 1981 are further
induced seismicity. much as the average peak evaluating 13 faults and

acceleration estimated at lineaments (potential
5. What are your estimates Valdez during the 1964 faults) in the vicinity of the

for the largest earth· earthquake. Watana and Devil Canyon
quakes that could occur in damsites to determine
the area of the proposed 8. Just how seismically ac- whether or not the faults
dams? tive is the area where the and lineaments may be

proposed dam sites are? active.

•
The following are responses to
frequently asked questions.
The information was
developed by Jon R.
Lovegreen, Senior Project
Geologist, Woodward-Clyde
Consultants.

1. Do earthquakes occur only
along faults?

No. There are four general
categories of earthquakes.
These categories are col-

Lovegreen
lapse earthquakes,
volcanic earthquakes, ex-
plosion earthquakes, and
tectonic earthquakes.

Tetonic earthquakes are
the most common type of
earthquakes and are the
earthquakes pertinent to
the design of the Susitna
project.

Tectonic earthquakes
result when stresses
within the earth build up to
the point that the strength
of the rock is exceeded.
Relatively instantaneous
release of strain energy
takes place along a zone
of weakness. The energy
release causes the ground

./ shaking of the earthquake
and the zone of weakness
is the fault.

2. How do you ensure that
you are identifying virtual-
ly all sources of earth-
quakes that could affect
the dam?

The identification of
sources for earthquakes in
Alaska is based on ex-
perience with faults and
earthquakes in Alaska and
worldwide. From this ex-
perience, it is possible to
make judgements about
the potential sources of
earthquakes in a region
such as the Talkeetna
Mountains. These
judgements do not ensure
that all sources are iden-
tified, rather, the
judgements identify all
sources of earthquakes
which experience has
shown could be possible.

For large projects such as
the Susitna hydroelectric
project, a conservative ap-
proach is used. This ap-
proach includes the study
of faults which are only
remotely possible sources
of earthquakes.

The past experience of the
firm which is studying the
faults and earthquakes
(Woodward-Clyde Con-
sultants) includes ex-
amination of active faults
and earthquakes in
Alaska, California,
Nevada, Utah, Central and
South America, Europe,
Africa, the Middle East,
Australia, New Zealand,
and Japan.

3. You use the term "max·
imum credible
earthquake." What is that?

A Maximum Credible Ear-
thquake is considered to
be the most severe earth-
quake associated with a
fault and is assumed to oc-
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Three ways to measure the force
of an earthquake

Accelerations '".. '"'"MOdified Mercalli ",'E '"Intensity Scale N c: "0'" &~
" 2 E

(1931. Wood and Neumann) '" ~.Q .- ::> >-~

~ .;: ti c: ~ OlW
Ol- Q;E '" '" '" '"u t5u: ::;;~ c:

W

~ 1014 _
1. Detected only by sensitive I-

instruments -2

2. Felt by few persons at rest, 1015 _
especially on upper floors;
delicately suspended objects

....
I-

may swing l-
I-

3. Felt noticeably, but not I-
always recognized as earthquake; 1-3 1016 _

standing autos rock slightly. l-
I-

vibration like passing truck
0.01g-

I--
I-

4. Felt indoors by many. outdoors by I--
few; at night some awaken; I-

1017 -I-dishes, windows, doors disturbed; I-motor cars rock noticeably I--
I-- 4

5. Felt by most people. some I-
breakage of dishes, windows, I- 1018 _

I-and plaster; disturbance of I--
tall objects

50 I--
~ 0.05g-

~6. Felt by all, many frightened
and run outdoors; falling I-

1019 -plaster and chimneys, I- 5
damage small

I-
7. Everybody runs outdoors; damage l-

to buildings varies depending on l-
I-quality of construction; noticed

200 I- 1020 -
by drivers of automobiles

I- 0.2g- I--
I--

8. Panel walls thrown out of frames; f-
~6

fall of walls, monuments. I--
chimneys; sand and mud ejected; I- 1021 -drivers of autos disturbed. 500 I--

I- 0.5g - =-9. Buildings shifted off foundation, -cracked, thrown out of plumb; -ground cracked; underground - 1022 -pipes broken -
-7

10. Most masonry and frame

=structures destroyed; ground
600

=cracked; rails bent; I- 0.6g-
pipes broken - 1023

11. Few structures remain standing; --bridges destroyed; fissures in I-
ground; pipes broken, landslides, I-- 8
rails bent I- 1024 -l-

I-
12. Damage total; waves seen on I-

0
ground surface; lines of sight

~and level distorted; objects
thrown up in air I- 1025 _

9. How can there be no ac
tive faults in the area of
the dam sites when
historic records show
many earthquakes occur
ring there?

In the area of the proposed
Susitna dam sites earth
quakes occur within the
North American Plate
(which includes the upper
15 to 20 miles of the
earth's crust) and in the
Pacific Plate (which is be
ing subducted, or drawn
downward, beneath the
North American Plate).

Preliminary evaluation of
the seismicity in these two
plates, within the Talkeet
na Terrain, suggests that
many of the earthquakes,
including virtually all of
the moderate to large
earthquakes are occurring
in the Pacific Plate at dep
ths of at least 34 miles
beneath the dam sites.

Activity occurring in the
North American Plate is
associated with energy
release on small fault
planes which are too deep
and too small to cause
displacement at the
earth's surface.

10. Why do your studies not
consider faults that are in
active?

All faults and possible
faults within about 100 km
(62 miles) of the Susitna
dam sites have been
evaluated to determine
whether or not they are ac
tive faults. Those faults
which have not had
displacement in recent
geologic time are con
sidered to be inactive.
Faults which are inactive
are not important for
seismic design of a dam
because earthquakes are
not expected to occur
along inactive faults.

11. What is considered an ac
tive fault?

Various governmental and
regulatory agencies have
defined active faults in
order to assess the impor
tance of faults to the

design of critical facilities
such as dams. Initially
these definitions were
based on how recently
there has been movement
along a fault.

For example, the U.S.
Bureau of Reclamation
defines a fault which has
moved in the last 100,000
years as active. The U.S.
Army Corps of Engineers
uses 35,000 years.

Recently there has
developed an increasing
consensus that the activi
ty of a fault should be con
sidered by how often it
moves, how much move
ment is likely to occur and
what type of movement
will occur. From this infor
mation the likelihood of
fault movement can be
made and incorporated in
to dam design.

12. When you refer to active
faults, how long a period
of time are you referring
to?

As a guideline for the
Susitna project, Acres
American, Inc. has defined
an active fault as one
which has had movement,
or displacement, in the
last 100,000 years.

~n~~ff.{\:Report on Seismic Studies for Susltna
Aydroelectrlc Pro/ecl, December 1980, pre
pared by WoOdward-ClYde Consultants for
Acres American. Inc. and the Alaska Power
Authority.

In Anchorage, caples are available at the
Alaska Resources Library in the Federal
Building; at the University of Alaska Consor
tium Library; at the Arctic Environmental In
formation and Data Center; and at the Z.J.
Loussac Library.

In Fairbanks, coplps are available at the Elmer
E. Rasmuson Library. University of Alaska;
and at the Noel Wien Library.

In Talkeetna, a copy is available at the Talkeet
na Public Library.

Modified Mercalli scale
This scale vernally describes
the effects of earthquakes.

Acceleration
Engineers olten use ac·
celeration to measure the
severity 01 earthquake mo·
tions. The relationship of ac·
celeration to magnitude
must include a considera
tion for the distance from
the earthquake source.

M!!gnitude and amount 01
energy !!.!!ill
These two columns show
that each increase in
magnitude (lor example,
Irom 5 to 6) is approximately
a 30·lold increase in energy
release.

Source:

Modified from Earth-Rock Dams, Engineering Probiems of
Design and Construction, J.L. Sherard, R.J. Woodward,
S.F. Gizienskl, W.A. Clevenger, John Wiley and Sons, Inc.,
New York.

\yhat about reservoir-induced seismicity (RIS)?
1. What Is reservoir-Induced a seismic event that would sultants has estimated both induced seismicity is cur·

seismicity (RIS)? have occurred sooner or the probability of RIS occur- rently being done,
later Is Induced to occur renee and the potential

Reservoir-induced seismicl- sooner." magnitude of the resulting 4, Is the potential for RIS
ty (RIS) refers to earth- earthquake. taken into account in dam
quakes which are triggered "If, at the time of the filling design?
by the filling of a reservoir. of the reservoir, the ac- Preliminary results suggest
Typically these earth- cumulated strain energy is a moderate reservoir- Yes. The design criteria for
quakes occur beneath the small, the corresponding Induced earthquake could the dam actuaHyexceeds
reservoir area. Recent seismic event could be occur at the Watana site. design criteria for a -'
studies suggested that RIS small. Conversely, If the ac· The estimated magnitude reservoir-induced earth·
earthquakes are triggered cumulated strain energy is of such an earthquake is 5.5 quake.
in certain geologic and high, the resulting event or less, because rio active
seismologic terrains by the could be large, but not faults have been found in Dam design criteria will in·
weight of the water In the larger than what would the immediate area of the corporate both the effects,
reservoir and by the reo naturally occur sooner or Watana reservoir. The prob· of earthquakes on more dis·
duced friction along frac- later." ability of occurrence was tant active faults (the Denali.
tures (caused by water be- estimated by comparing the Fault and Benioff Zone) as
ing forced Into the frac- 3. What is the potential for Watana reservoir with other well as earthquakes which
tures.) RIS at Watana and Devil very large and very deep occur near the sites in·

:« .. ..- Canyon dam sites? reservoirs that have ex- cluding those which ate
Dr. Harry Seed 2. Does that mean reservoirs perlenced RIS worldwIde. reservoir-induced.

can cause earthquakes? The potential for RIS is
largely a function of the Preliminary results indicate

Sour<:e:"A reservoir cannot Induce size and depth of the reser· asimilar likelihood o~HISat Dr. Harry Seed.
more seismic activity than vokSince the Watana Devil Canyon. Sjl9clallst In Eartnquake-Reslstant Design.
an area could have produc- reservoir would be both University of Callfor'jla. Berkeley.

ed if the reservoir had not very large and very deep, Additional evaluation of the
been there. In other words, Woodward-Clyde Con- HkeHhood of reservoir- ~
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Designing Dams in Earthquake Country
-An Interview With Dr. Harry Seed

Dr. H. Bolton (Harry) Seed, is a specialist in earthquake-resistant design and professor of civil
engineering at the University of California, Berkeley_ He also serves on the Susitna External
Review Panel which is made up of six eminent engineers and scientists who provide independent
review of the Susitna hydroelectric feasibility study.

Dr. Seed has been a consultant on soil mechanics and seismic design problems since 1953. Over
the years, he has worked extensively with a variety of clients, including the U.S. Army Corps of
Engineers, the Executive Office of the President of the United States, the World Bank, the
Federal Power Commission, Bechtel Corporation, Woodward·Clyde, the Metropolitan Water
District of Los Angeles, the Canadian Ministry of the Environment, and many foreign government
agencies. He has worked on about 80 dams worldwide, most of which were in seismic areas.
After a dam failure in California in the early 70's, Dr. Seed authored design procedures for Califor
nia so that dam failures would not happen again. These procedures are now used throughout the
world to produce safe, seismic designs for dams.

Following are excerpts from an interview conducted by Nancy Blunck, Director of Public Par
ticipation, the Alaska Power Authority. The complete text is available upon request.

QUESTION: What is your per
sonal experience with dam
design?

SEED: Since I am a specialist
in earthquakes, I tend to get in
volved more with dams in
highly seismic regions than
other areas. So, for example,
I've worked on a lot more dams
in California than with dams in
Texas or Florida, which are
nqnseismic regions. My ex
perience includes the design
of perhaps 80 dams-50 or 80
dams for earthquake problems
of one kind or another. I
suspect that I have worked on
more earthquake problems
related to dams than anybody
else in the world.

QUESTION: What about the
question of building safe dams
in a seismic area?

SEED: First of all, it is comfort
ing that at the present level of
knowledge of the Susitna pro
ject the intensity of shaking
which can be anticipated at
either dam site is considerably
less than those in areas for
which we have already design
ed dams. Secondly, the people
in Alaska should know that
dams have been ·proposed to
be built in some extremely
critical areas.

QUESTION: What must dam
design in highly seismic areas
take into account?

SEED: The first thing in a
highly seismic area is to study
the dam site and find out if
there is a fault in the founda
tion of the dam or very close to
the dam. We prefer not to build
dams directly over faults,
although once in a while we
have done that when there is
no way to avoid it.

Even if you avoid the faults in a
highly seismic region, that
doesn't eliminate the problem
ofthe dam being subjected to
extremely strong ground shak
ing in the event of a major
earthquake...

So the second aspect of the
problem is to design the dam
to remain stable even though it
is shaken by very strong mo
tions from an earthquake.
There are various ways in
which that is effected. One is
by controlling the materials of
which the dam is built. When I
say controlling them, I mean
selecting materials which are
capable of withstanding earth
quakes better than others.
Also, placing them in the dam
using construction techniques
which enhance their natural
ability, and providing a finish-

ed product which can safely
withstand the effects of the
earthquake shaking.

The primary construction pro
cedure involved in placing
earth materials in dams is in
compacting the material to a
high enough density to make it
strong enough to withstand
the earthquake shaking. That
has been done in many areas,
but first you must carefully
predict the effects of earth
quake shaking on the dam and
how dense the material needs
to be to withstand a given level
of earthquake motions.

QUESTION: What projects are
you familiar with that resemble
the Susitna project?

SEED: Oroville Dam in Califor
nia is a cobble and gravel fill
dam 700 feet high. Auburn dam
in California is a concrete dam
about 600 feet high...The
Uribante-Caparo project in
Venezuela is a complex of four
dams and three powerhouses,
with 400 to 500 foot high dams.
The Alicura project in Argen
tina is a complex of three
dams about 400 feet high...The
Pueblo-Viejo dam in
Guatamala is a rockfill dam
500 feet high...And many
others.

"I suspect that I have
worked on more earth·
quake problems
related to dams than
anybody else in the
world."

QUESTION: How do these pro
jects resemble Susitna, and
are there greater or lesser
problems?

SEED: The Oroville dam is in
California. The region in which
it was built was supposedly
nonseismic, but in 1965 they
had an earthquake very near
the dam. So the design earth
quake for Oroville is now a
magnitude 6.5 (on the Richter
scale) earthquake occurring
directly under the dam site,
which is a very strong earth
quake.

Oroville is about the same
height as the proposed
Watana dam and, as a matter
of fact, was the one we sug
gested in our first report as
probably being the best model
for that particular dam. I have
been on the consulting board
for that dam since it became
an earthquake problem, which

means having responsibility
for determining the adequacy
of the seismic design.

The Auburn dam in California
is a highly controversial dam.
Again, the design earthquake
is a magnitude 6.5 event direct
ly at the dam site. The com
plicating feature of that dam is
that there is much debate
about the possibility of a fault
going through the foundation
of the dam and, therefore,
directly through the dam.

The Consultant Board on
which I served determined that
the dam ought to be designed
for a fault offset in the founda
tion of about 6 inches. That
recommendation led to
redesign of the dam from the
thin arch dam to a concrete
gravity dam... '

The Uribante-Caparo project in
Venezuela involves four dams
and three powerhouses and
some parts of this project are
built about 1"5 miles from the
Bocono fault, which is one of
the largest faults in the world.

The seismic design of the pro
ject in Venezuela is an impor·
tant controlling aspect of the
project. The materials
available for building the dams
there are not the best in the
world. There is a lot of friable
sandstone (friable means
breaks easily, from solid to
sand), and so it turns out that
designing the dam to be
seismically stable is a critical
aspect of the design...One of
the design earthquakes is a
magnitude 7.5 event occurring
about seven miles from the
dam. This is almost identical
with one of the possible
design earthquakes for the
Watana dam unless Acres is
successful in proving that the
Talkeetna thrust is not active...

The Talkeetna thrust is a fault
near the Watana dam site
whose activity is questionable,
but it is believed to be inactive.
If it remains in the inactive
category, then the severity of
shaking forWatana will be
less than that for Uribante
Caparo project in general.

The Pueblo Viejo project in
Guatemala is designed for a
magnitude 7.75 earthquake
passing directly through the
project site-not the site of
the dam, but the overall pro
ject site. The fault passes
through a power tunnel very
close to the dam site. The
shaking there is of the order of
0.7g acceleration, lasting for
maybe 45 seconds-one of the
most severe seismic en-

vironments of any dam in the
world. Nevertheless, a safe
design has been worked out
for that project.

Incidentally, on all these
dams, designs have been pro
duced which have been ade
quate to accommodate the
motions produced by the
earthquakes. It is a matter of
how you build the dam, how
you arrange the dam, what
materials you use in the dam,
and how you place the
materials in the dam. These
factors will determine whether
the dam will adequately with
stand the effects of the earth
quake.

" ...on all these dams,
designs have been pro·
duced which have
been adequate to ac·
commodate the mo
tions produced by the
earthquakes. It is a
matter of how you
build the dam, how you
arrange the dam, what
materials you use in
the dam, and how you
place the materials in
the dam."

QUESTION: What knotty pro
blems have you encountered
on other hydroelectric
projects?

SEED: Any problems that you
enc'bunter are essentially
related to three major
ones-the amount of water to
be stored and the amount of
flooding water that has to be
stored at any given time; the
stability of the foundation
materials; and the possible ef
fects of faults in the founda
tion. The first is not my area of
expertise. It is a hydrological
problem and there are other
specialists who can handle
that part of the problem. I
would say the most difficult
problems, in the earthquake
sense, are primarily those of
evaluating the stability of the
foundation materials on which
dams are to be built.

For example, there was much
debate about the safety during
earthquakes of Revelstoke
Dam in Canada and what they
should do about the founda·
tion. I was invited to be a con·
sultant on that project
because of the different points
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The design of the Oroville dam in California has been suggested as an appropriate model for
preliminary design of the Watana dam. It is an earthfill dam like Watana is proposed to be, is in a
seismic area, and is of a similar height (Oroville is 770 feet, Watana is proposed to be 880 feet).

The design earthquake for Oroville was a magnitude 6.5 earthquake occurring directly under the
dam site. The Oroville dam design can accommodate strong ground motions very near the dam
for a relatively large earthquake.

of view about the safety of the
dam...

They were dealing with a very
difficult foundation soil. As a
matter of fact, I told them that
the foundation soils in some
parts of the dam foundation
bore a great resemblance to
those at Turnagain Heights in
Alaska (the soils that failed in
the 1964 earthquake). Some of
the foundation material for
Revelstoke Dam reminded me
alot of Bootlegger Cove clay. I
told them that it was an
unstable material, especially
at the level of shaking they
were designing for. I advised
them to excavate the material
out, and that's what they
elected to do. I would say that
was a knotty problem.

Other knotty problems involve
faults in the foundation. After
the San Fernando dam nearly
failed in the San Fernando
earthquake in California, the
people living downstream did
not want another dam to be
built at that site, but it turns
out to be a critical point of en
trance for water into California
for the city of Los Angeles.
Therefore, the Department of
Water and Power in Los
Angeles considered it essen
tial to have a reservoir in that
area, and it was necessary to
rebuild the dam at that loca
tion. There was a possibility of
a fault movement in the foun
dation, so we had to devise d
special design which could ac
commodate a very high level of
shaking and the possibility of
a fault movement in the foun
dation both occurring at the
same time. That was suc
cessfully done.

" ...it is a comforting
fact that at the present
level of knowledge of
the Susitna project,
the intensity of shako
ing which can be an·
ticipated at either dam
site is considerably
less than those areas
for which we have
already designed
dams."

The Teton dam involved pro
blems with highly erodible
soils. The dam failed, but I
believe that if the design had
been modified, a safe dam
could have been built at that
site. The knotty problem there

was assessing the effect of
the jointing of the rock and the
simultaneous erodibility of the
soils used to build the dam on
the safety of the dam. That
was a tricky problem. The
engineers who made the
design thought they had solv
ed it, but as events eventually
proved, they had not. The dam
failed. I believe we know
enough about it now that we
could rebuild the dam very
safely...
To tell you the truth, I don't
know of any dam which
doesn't involve one or two
knotty problems.

QUESTION: How does the
seismicity of the Susitna area
compare to the seismicity of
other regions where you have
worked?

SEED: I would·say that the
seismicity of the Susitna area
as it is presently understood
(and if it is established) is
somewhat less than t~at

which I have encountered in
other parts of the world. There
are a number of faults whose
activity has not yet been
established in the Susitna
area. They are believed to be
inactive faults, but they are on
record for being investigated
very carefully during the 1981
summer. The Talkeetna thrust
fault is one of these and pro
bably the most important of
them. If all the faults that are
presently not clearly recogniz
ed as active are found to be in
active, then the seismicity of
the Susitna area (or the inten
sity of ground shaking that
would develop) would not be
as strong as many of the dams
that we have already designed.

QUESTION: And what if the op
posite were true?

ANSWER: If the opposite were
true, if the Talkeetna trust
turns out to be an active fault,
then the level of shaking at
Susitna would be comparable
to that of some of the
strongest seismic regions
where dams have been built.

Since we have been able to
build and design dams which
can be shown to be seismical
ly stable in those regions, then
I believe that the same techni
ques would be capable of
demonstrating the same thing
for the dams of the Susitna
project.

The design in any case will re
quire great care, but it would
require even more care if those
faults like the Talkeetna thrust
turn out to be active faults ...

There has been tremendous
progress in the field of earth
quake engineering, and the
earthquake-resistant design of
dams has been totally revolu
tionized in the last 10 years. It
is almost like the
developments of space
technology. Things we can do
now, our understanding of the
problems now, are so very
much greater than they were
10 years ago that we can feel
enormous confidence now in
comparison. In those days
people felt confident because
they didn't really understand
the problems. Now we feel
confident because we have a
very good understanding of
the problems.

QUESTION: Can you give
some examples of why you
can be so confident?

SEED: We can point to virtually
dozens of dams which have
withstood very strong earth
quake shaking, even the
strongest imaginable earth
quake shaking. In California, in
1906 there were at least 15
dams within 5 miles of the San
Andreas fault on which a
magnitude 8.3 earthquake oc
curred, and they were built by
the rather primitive pre-1900

construction methods. There
wasn't a single one of them
that suffered any major
damage due to the earthquake.
Duri ng the last 10 years we
have learned what the proper·
ties of those dams are that
enabled them to do that. We
can also point to a few dams
that have failed during earth
quakes and what we have
learned over the last 10 years
is what made those dams fail
as compared with the other
ones that haven't failed.

" ...the earthquake·
resistant design of
dams has been totally
revolutionized in the
last 10 years."

The record is very positive.
There have been literally hun
dreds of dams which have
withstood strong earthquake
motions. In the total history of
the United States, so far as I
know, I think there are only
four or five known failures of
dams during earthquakes, and
some of those were quite
small dams...We better

understand which ones are
likely to be vulnerable and
which ones are likely to be
safe and how to transform the
unsafe ones into safe ones...

In the most recent survey of
the safety of dams in Califor
nia, the conclusion was that
there are no dams in California
which are a threat to the
public... ln the last 10 years
there have been a number of
dams in California which have
been recognized as earth
quake hazards that have either
been taken out of service or
rebuilt or modified in some
way to eliminate the threat to
the public.

California is obviously one of
the more seismically active
states in the United States,
along with Alaska, and if we
can do it here, you can do it in
Alaska, too.
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Earth dams
combine natural
materials and
careful
construction

Earth/rockfill dam:

"Any dam constructed of
excavated materials placed
without addition of binding
materials other than those
inherent in the natural
material. The materials are
usually obtained at or near
the dam site. "

- The International
Commission on
Large Dams

Earth/rockfill dams contain
about 25 percent earth to re
tain the water and 75 percent
rock to hold the earth up and
ensure stability.

In seismically active regions it
is not unusual to flatten the
slopes of the dam more than in
non-seismic areas. The actual
slope and proportions at a par
ticular site is dependent on the
materials available for con
struction and the size of the
design earthquake.

One of the most important re
quirements for earth dams is
that the materials be selected
and compacted-and the foun
dation stabilized-so that set
tlement of the earth and rock
is minimized. For dams in high
seismic regions, any river bed
materials under the dam which
would be unstable during
earthquakes is either removed
or improved.
The core

The core is a membrane built
within an earth dam to form an

impermeable barrier. It may be
of natural materials (clays,
sands, etc.) or prepared
materials (cement or asphaltic
concrete), or of metal, plastic,
or rubber.

In the case of Watana, the core
is proposed to be of glacial till
(a mixture of gravels, sands,
silts, and clays). It would be
more than 400 feet thick at the
riverbed level, and tapered to
about 30 feet in thickness at
the crest of the dam.

Unlike concrete, earth cores
cannot support their own
weight even though they are as
effective as concrete at im
pounding water. Gently slop
ing man-made mountains of
compacted sand, gravel, and
rockfill are needed to support
the dam's core and keep it in
position.

Location of core

In general, a centrally located
core provides the best security
under earthquake conditions.
A central core is illustrated in
the diagram of the Watana
cross-section.

Design

Each earth/rockfill dam is uni
que - its watertightness and
stablility are directly related to
the materials used for its con
struction and the materials
upon which it is founded.

Earth/rockfill dams are usually
constructed in zones. The

primary purpose of this is to
ensure safety in terms of
strength, control of seepage,
and protection against crack·
ing.

Earthquake-resistant features

in earthlrockflll dams:

Some of these provisions are
being considered for the
Watanadam.

All earth/rockflll dams are
compacted to make them
dense. In earthquake areas the
process of compaction is no
different but more compaction
is done because denser rock
provides more stability. Most
materials can be compacted
by 3 to 8 passes with heavy
machinery. Tests are made in
the field as the dam is being
constructed to ensure that
maximum compaction is
achieved.

All dams also have freeboard.
This is the height above nor·
mal water level and it allows
for waves, floods, and ice. In
earthquake areas, additional
height is added to allow for
settlement.

If there is a potential for waves
passing over the crest of
earth/rockfill dams, the crest
can be treated so that the
waves pass safely. Such a
wave could result from a
seismic disturbance or a land
slide into the reservoir.
Preliminary studies indicate
there is no potential for land-

slides in the Watana reservoir
because of the topographic
character of the valley.

Earth/rockfill dams are usually
zoned for strength and stability.
In earthquake areas, wider
filter zones are provided to in·
crease stability.

In addition, the materials in
the filter zones are selected to
provide self-healing of cracks.
This conservative approach in
creases the level of confidence
in the design. The dam is
designed not to crack and
also designed to self-heal if
it did crack.

Slope Protection

Both faces of an earth dam
must be protected against
structural damage.

The downstream face needs
protection against natural
erosion and may be covered
with grassed soil or rock.

The upstream face must be
protected against damage
by wave action, ice, or
floating debris. Various
methods include rock (rip·
rap), precast concrete
forms, soil cement, or the
waterproofing membrane of
the dam.

Source:
The Engineering of Large Dams Part II, Henry

H. Thomas, 1976, John Wiley & Sons
Publishers, New York, A Wiley-Interscience
Publication.

Cross-section view 0 __~. 'm,'N"'''O'' [I] C~,,,"Il"
of proposed Watana ~~ -,Jtb';'\?" __ ~ S,ml-,'N'O''''"' m Rock & ,,,",,,,"II
earth dam .:,\0:':":'·-:.:·".8, ~: "o.:C? '?:t?.c:-;... r':"~(H Fine filter r.:iI'I Slope protection.,t '. C""'\ .U . _ _ •._ .t..: .p~). ~

Source: Development Selection Report, Task 6, Design Deveiop
ment, Second Draft, June 1981, prepared by Acres
American, Inc. for the Alaska Power Authority.

Susitna
construction
not assured
bySB25

The 1981 Alaska Legislature authored a far-reaching bill that
relates closely to the evaluation of the Susitna project's feasibili
ty and to th.e possible development of the project. SB 25 provides
for direct State funding of at least a portion of the construction
costs of certain power projects and it provides for a single
wholesale rate for power from all projects that are part of the
State program.

The following discussion answers some questions about SB 25
and the Susitna studies.

What S8 25 Does Do

1. the new law, along with a companion appropriation bill (SB
, 26), DOES indicate a desire on the part of the 1981 Legislature

to lower the cost of power to Alaskans. The portion of the
Susitna construction cost funded by the State would not have
to be recovered through power sales. The rates for the power
would, however, have to be set sufficiently high to cover the
costs of project operation, maintenance, and inspection and
high enough to also cover the debt service associated with
any borrowed construction costs not funded by the State.

2. SB 25 DOES mean that the Susitna project will be easier to
finance If the decision is made to build it. It Is recognized that
Wall Street is hesitant to buy revenue bonds for the full cost
of Alaskan t)ydroelectric power projects. The primary problem
is Wall' Street's perception that Alaskan projects are extreme
ly expensive in relation to the size of the population that will
use the power.

3. SB 2500ES indicate an intent by the 1981 Legislature to ap
propriate as much as $5 billion for the construction of power
projects over the next five years. Based on very preliminary
e.stimates, this amount would be enough to fund most of the
construction costs of all the power projects presently under
serious 'consideration throughout the State, including the
Susttna project. Several projects have already been funded
under this program, but Susltna /s not one of them.

4. SB 25 DOES dlfferentiate between power rates to utilities and
those to 1ndustrial consumers. According to the legislation,
the rate tor industrial consumers may not be less than the
rate charged residential consumers and it may be higher.

What S8 25 Does Not Do

1. The new law DOES NOT mean, at least as far as the Alaska
Power Authority is concerned, that a decision has already
been made to build the Susltna project.

Several points should be kept in mind. They are:

• According to SB 25, State money can only be used for a
power project that will provide the lowest power cost to
utility customers. It has not been determined that the Susit
na project is, in fact, the lowest cost alternative for the
Railbelt. The Susltna project feasibility study and thepom·
panion Battelle alternatives study will provide this relative
cost information during the first three months of 1982.

• A decision has not yet been made by the Alaska Power
Authority to recommend the preparation and submittal of a
license application to the Federal Energy Regulatory Com·
mission (FERC). That decision will be made in late April
1982.

• Construction of the project cannot begin until the FERC
prepares an environmental impact statement and grants a
license.

2. SB 25 DOES NOT affect the determination of project feasiblll·
ty, either in the Susitna feasibility study program or in the In·
dependent Battelle power alternatives study.

The basic approach being used In both studies involves a
comparison of Railbelt electrical system power production
costs with various combinations of power alternatives. The
costs associated with any alternative will reflect the actual
full· cost of construction, operation, and maintenance without
any consideration of subsidies. This approach is designed to
ensure that, if the State Is going to contribute funds to power
project construction, those funds will go towards the' most
economical and preferred alternatives.
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Background information >lon 'proposed Susitna project
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The Susitna hydroelectric pro
ject as currently proposed in·
volves two dams and reser·
voirs on the Susitna River in
the Talkeetna Mountains of
southcentral Alaska.

The project area is about 50
miles northeast of Talkeetna,
Alaska and 118 miles north
northeast of Anchorage,
Alaska.

The upstream dam, Watana, is

proposed to be developed
first. It is currently being con
sidered as an earth/rockfill
dam, approximately 880 feet
high. This would make it the
fifth highest dam in the world
and the highest in North
America. It would impound a
54-mi Ie-long reservoir.

The downstream dam at Devil
Canyon is currently being con·
sidered as a concrete arch
dam approximately 635 feet

high. It would impound a
28-mile long reservoir.

These dimensions are approx
imate and subject to change
during detailed design.

The feasibility study is being
managed and conducted by
Acres American, Inc. for the
Alaska Power Authority. The
studies conducted to date
represent the first year of a
planned two-year study (1980

and 1981). A draft feasibility
report detailing research ef
forts in 10 different areas in
cluding economics, engineer
ing, and environmental
aspects of the proposed power
project is due in March next
year.

How proposed Height
above
lowest Rated Rated Yearof

Susitna projects Year River State founda· Crest Reservoir capacity capacity initial

com· or Nearest or Dam tion length capacity now planned opera·

Name pleted Basin city Province Country type m m m3 x 10· (MW) (MW) tion

compare with 'Bonneville 1943 Columbia Portland Oregon·Washington USA concrete 32 277 588 1,076 1938
gravity

existing dams 'G len Canyon 1964 Colorado Page Arizona USA concrete 216 475 33,305 1,021 1,431 1964
arch

'Grand Coulee 1942 Columbia Coulee City Washington USA concre.te 168 1,272 11,795 7.460 10,830 1942
gravity

·Hoover 1936 Colorado Boulder City Nevada·Arizona USA concrete 221 379 36,703 1,345 1.345 1936
arch/gravity

°Mica 1973 Columbia Revelstoke British Columbia Canada earth/ 245 792 24,670 1,736 2.610 1976
rockfill

eOroville 1968 Feather Oroville California USA earth 235 2,316 4,299 679 679 1967

'Devil Canyon (Proposed) Susitna Talkeetna Alaska USA concrete 200 378 1,235 0 400 (Proposed)
( 2000 ) arch ( 2000 )

·Watana (Proposed) Susitna Talkeetna Alaska USA earth/ 271 1,662 12,347 0 800 (Proposed)
( 1993 ) rockfill ( 1993 )

Sources: 'Corps of Engineers. Portland. Oregon ~l"M.jorDams ollhe World." T.W. Mermel, International Waler Power ·Civil Design, Slate ot California. Oroyille. Calitornin

'W.slern Are. Power Oltice. Golden, Colorado. .oj and Dam Construction. Special Issue May 1981, Published by IPC 'Acres American, Inc., Anchorage. Alaska 1 Meter = 3.25 Feet
5) Electrical.Electronic Press LId., Quadrant House, The Quadrant. MAcres American, Inc., Anchorage, Alaska

Sulton, Surre)' SM25AS, England

Construction timed to match power demand
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3) the Devil Canyon dam with its 400 MW is completed in the
year 2000.

2) the additional 400 MW of capacity at Watana is ready for
operation in 1995; and

1) The Watana dam with 400 MW would be completed in 1993,
which is the earliest possible date because of time periods
involved in project evaluation, permitting, and construction;

Possible staging 01' Susitna project

This diagram shows how the Susitna development would be
staged under the medium forecast of future energy reo
quirements. With this energy demand and ensuring that ade·
quate generating reserves are maintained, power costs would be
minimized if:

State [I]

ready to buy it. The energy
consumption forecasts pro
vide estimates of how much
power can be sold in the years
ahead.

The Power Authority's ap
proach, then, is to postpone
spending money for the next
stage as long as possible to
ensure that there is the de
mand for purchasing the pro
ject's power. Money spent on a
project whose power cannot
be sold is money wasted.

Waiting too long to construct
the next stage, however, is
unacceptable because there
would be an increasing
likelihood of not being able to
meet the peak demands. If this
occurred, customers would
have to go without electricity
during high use deriods. Thus,
a balance has to' ~e struck be
tween postponing additional
investments and ensuring ade
quate generation to meet peak
loads.

Meanwhile, the balancing has
to be done in th~midst of a
great deal of unc rtaintyabout
what the actual emand for
power is going to be in the
future. As time g,oes on and
future power demands
become more certain, the plan
ned staging would be adjusted
to suit actual conpitions.

Name I I I I I I I I I I I I I I I I I I I I I I

Mailing I Iii I iii Iii iii iii i I I i

Address
City

2) an addition to the Watana
capacity of another 400
MW;and

3) the Devil Canyon dam with
an installed capacity of
about 400 MW.

1) the Watana dam with in
stalled capacity of 400
MW;

This staging provides some
flexibility in the sequence and
timing of construction. At the
same time, there are certain
constraints on that flexibility.

In staging the Susitna develop
ment, the primary objective is
to keep the cost of power as
low as possible. This is done
by minimizing expenditures
while selling as much of the
available power as possible.
But the power cannot be sold
if there aren't consumers

Both the Watana capacity ad
dition and the Devil Canyon
project could be brought on
line earlier or at the same time,
if needed, while all three
stages could be postponed if
demand turned out to be less
than anticipated.

The proposed Susitna develop
ment is presently envisioned
as having three distinct
sta-g"es:

I
I
I

-------------• This pUblic information document on the Susitna hydropower project was developed by the Alaska Power Authority
Public Participation Office, Nancy Blunck, Director. Comments on the substance of this newsletter and ideas for
future publications should be forwarded to the Public Participation Office by way of the following coupon.

Last First Initial
iii iii iii iii iii iii I I i

If you want
to get future
newsletters



(

\1
\L

D ;5 I ~:::, vvU l /.:5 {'6 I

ARLIS8 31~7
. AJ:~k~rResource~ the susitna hydro studies/september 1981

Lrbral y II 01 matJOfi ervwc8

Independent panel reviewing Anchorage,Alaska 'j>

Susitna feasibility studies Dam at Devil Canyon Y\(

recommended over tunnel
External Review
Panel Members:

Six leading scientists and government work on American Following 2,500 manhours of severely depleted because the
engineers have been named to dams, he has extensive con- study (in excess of one man water would be flowing
an independent external suiting experience with Cana- year of effort) a twin power tun- through the tunnel instead.
review panel by the Alaska dian hydroelectric projects. nel plan has been eliminated
Power Authority Board of as an alternative to a dam at The kayaking experience at
Directors. The specialists, who Dr. A. Starker Leopold is a Devil Canyon. Devil Canyon could be pre-
collectively have more than distinguished zoologist who served, but not in the same
200 years' experience in their has been associated with the The tunnels, 15 miles long and way that it exists now. With a
fields, are reviewing the Susit- University of California since 30 feet in diameter, were tunnel, kayaking would be
na feasibility studies con- 1946. A one-time vice- eliminated from further con- dependent upon the controlled
ducted by Acres American and president of the S,~rra Club, sideration when it became release of water through the
other research contractors. he has served on many wildlife clear that they would generate canyon.

and conservation organiza- 26% less electricity and would
Interview with members of the tions and has conducted ex- cost $637 million more than a In addition, by virtue of size
review panel will be available tensive research around the dam at Devi I Canyon. alone, construction of the
in future publications as the world. smaller re-regulation dam (245
specialists comment on The difference in energy out- feet) would have less en-
general plans for the Susitna Dr. Andrew H. Merritt is a put, primarily due to friction vironmental impact than the
development and specific geologist who has been involv- losses along the length of the Devil Canyon dam. The river
feasibility studies. ed in the research, design, and tunnel, is equivalent to about miles flooded and the reservoir

review of major construction 30% of the total energy area created by the re-
Exerpts from an interview with projecs around the world. A generated in 1980 by both An- regulation dam for the tunnel
Dr. Seed appear in this specialist in tunnels and rock chorage utilities (Municipal would be about half those of
newsletter. work, he has extensive ex- Light and Power and Chugach the Devil Canyon dam, thereby

perience with hydroelectric Electric Association). reducing neg~tive conse-
Merlin D. Copen is an expert and nuclear power projects. quences such as.loss of
on concrete dams. He has had In the long term, an additional wildlife habitatand possible
major responsibil ity for the Dr. H. Bolton Seed is a former generating plant would have to archeological sites in the
design of the Glenn Canyon chairman of the Department of be added to fill this gap and reservoir area.
Dam on the Colorado River, Civil Engineering at the this could create an additional
California's Auburn Dam (pro- Berkeley campus of the source of environmental im- With the tunnel, there could
posed as one of the longest University of California. A pact which has not been in- conceivably be a rare mitiga-
concrete arch dams in the specialist in earthquake eluded in the comparison at tion opportunity of creating
world), and many others. He engineering problems, he has this time. new salmon spawning habitat
has consulted on numerous in- consulted on dozens of the in an 11-mile section of the
ternational projects as well as world's largest dam projects. Excluding consideration of river above Devil Canyon.
other Alaskan developments. this additional generation to Presently, Devil Canyon

Dr. Dennis M. Rohan is an make up the shortfall, the tun- presents a physical barrier to
Jacob H. Douma served as economist with the Stanford nels' main advantages were fish migration.
chief of the Hydraulic Design Research Institute who environmental. The adverse ef-
Branch of the U.S. Army Corps specializes in energy matters. fects upon the aesthetic value Source:

of Engineers prior to his retire- He has been involved in and uniqueness of Devil Can- "Susitna Hydroelectric Project, Tunnel Alter-

ment from active government economic analyses of all yon would be lessened with a
natives Report. Task 6, Design Development,"
prepared by Acres American, Inc. for the

service after more than 40 phases of energy production tunnel, although the flows Alaska Power Authority. July 1980.

years. In addition to his and consumption. through the canyon would be

Douma
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Seed

Copen
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Impacts on A major construction project
such as Susitna can cause fun
damental changes in nearby
communities and affect the
lives of the residents of those
communities. People in the
Matanuska-Susitna Borough,
particularly in the Talkeetna
and Trapper Creek areas, have
the highest potential for being
directly impacted if S"sitna
were to be constructed.

Previous issues of this
newsletter discussed the
technical and environmental
aspects of the proposed Susit
na project. This issue focuses
on the effect the proposed
Susitna project may have on
people, especially those living
nearest the project.
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How would Susitna affect growth in the
Matanuska-Susitna Borough?

A discussion with Peter Rogers
We've been asked questions 2. The "base case" projects resource developments inten- work and in anticipation of ad-
about the socioeconomic im- that 69,000 people will live in sify during the 1980's more ditional employment oppor-
pacts of the proposed Susitna the Borough in the year 2000. people will be attracted to and tunities when construction ac-
hydroelectric project. The What is this based on? settle in the area. While it is tivities accelerate in the late
responses are taken from an difficult to forecast population 1980's.
interview with Peter Rogers, The estimate of population so far in advance, it is felt that
Vice-President of Frank Orth & without the project is based on the estimates are reasonable. Over 85 percent of the people
Associates. assumptions of moderate moving into the Borough as a

growth in the central Railbelt 5. How many people might be result of Susitna would occur
For the most part, if Susitna Region and of the continued moving into Borough com· between 1987 and 1990, About
were constructed, Anchorage growth of the Mat-Su Borough munities as a result of the 200 people are expected to
and Fairbanks would hardly as a percent of the total Susitna project? leave the Borough in the early
notice any increase in workers regional population. 1990's as construction on the
or related activity because the Specifically, this forecast As mentioned previously, the Watana dam winds down.
expected increases are so assumes construction of the total population of the Employment on the second
small. Most of the population natural gas pipeline, comple- Borough would increase by ap- phase of the project is ex-
increase (and related impacts) tion of the Knik Arm crossing proximately 1,110 people. Be- pected to be filled by people in
would be felt in the by 1991, and no capital move. tween 1983 and 1990, about the Borough (including
Matanuska-Susitna Borough, Houston and Big Lake are ex- 340 project related people are workers that stayed) so that no
especially in the Talkeetna and pected to grow due to the con- expected to settle in Trapper further significant population
Trapper Creek areas. struction of the Knik Arm Creek, to the extent there is increases are expected.

crossing. Borough officials in- housing available. As a result
1. What would be the impacts dicated during December 1981 of the project, 260 people 8. What is going to happen to
on the Matanuska·Susitna that these figures are slightly are expected to settle in Talkeetna if the Susitna pro-
Borough during the construe· lower than other projections Talkeetna. Between 40 to 50 ject is built?
tion of the Susitna project? with which they are familiar. project related people will set-

The impacts on the Borough
Most of the population growth tie in each of the incorporated A number of construction
that is projected for the cities: Palmer, Wasilla, and workers and their families,

could take a number of forms. Borough is not related to the Houston. Close to 400 more would relocate to Talkeetna
There would be construction Susitna project, but rather to people can be expected to live from other parts of the
of an access road that could the tendencies that have elsewhere in the Borough as a Railbelt, other areas of Alaska,
open up the northern..part of caused the Borough's popula· result of Susitna, especially and from Outside. Most of this
the Borough and a construc- tion to increase so rapidly in near Indian River, in the relocation would occur during
tion camp that would contain the past 10 years. Montana-Willo~ area, and 1985·1990. As Talkeetna
about 4,000 construction around Wasilla. residents become employed
workers and family members 3. How was it determined that on the project, and as new
at the peak of construction ac- 1,000 people will live in workers relocate to Talkeetna,
tivity (1990). There would be a Talkeetna and 320 in Trapper 6. What do these estimates additional income would be
large increase in activity in Creek by the year 199O? include? spent in Talkeetna. This would
support areas such as project increase business activity.
supplies, restaurants, gas sta- These figures refer to the total These estimates include direct Demands on facilities and
tions, and retail stores. An population increases that construction work force, their services, schools, health care,
estimated increase of 1,110 would occur in Talkeetna and dependents, and two other etc. would also increase. There
people in_the population_oLthe Trapper Creek if the Susitna_ cateaories_of~mplo-ymeot._ could be temporary shortagesBorough would occur between project is not undertaken. This One category is jobs that will if planning is inadequate or if1983,and 1990. The largest growth is based on a moderate result in local industry as a the population influx turns outpopulation-related impacts growth assumption in the result of Susitna in such areas
would occur in Trapper Creek Railbelt region and continued as local sheet metal shops or to be significantly greater than

and Talkeetna. This would be growth of the Mat-Su Borough wholesale hardware stores. anticipated.

due to the number of people as a percent of the total The other category is jobs that
moving into the area in order region. Based on future growth would be created in the service 9. What would happen to
to live close to the site. assumptions and observations related area by the spending Trapper Creek?

of past growth trends, it is ex- patterns of the workers. These
The effects of constructing pected that Trapper Creek's jobs would be in super- The effects on Trapper Creek
the Susitna project on public population will increase by ap- markets, gas stations, would be much the same as
facilities in the Borough proximately four percent restaurants, and the like. the effects on Talkeetna, ex-
would, to some extent, De annually and Talkeetna by cept more so. Trapper Creek
limited by the provision of a approximately five percent In the Railbelt, it is estimated would have considerably more
full service construction annually. that an average of 82 second- traffic and business activity
camp. In the cases of educa- ary jobs would be created for along the highway. Additional-
tion, health care, police and 4. How can that many people every 100 direct construction Iy, because the influx of peo-
fire protection, and transporta- move into the Trapper Creek jobs on Susitna. The majority pie is anticipated to be about
tion, the population increase and Talkeetna areas in the year of people moving to the equal to the population size
associated with the project 1990 without Susitna? It Borough would be in service without the project, Trapper
would speed up the need for seems quite high. related jobs. Creek could experience more
new facilities by a couple of acute impacts than Talkeetna.
years. Even without Susitna We have observed that people 7. When would these people
the population growth in the tend to settle in the area in becoming? .
Mat-Su Borough will be signifi- spite of the general lack of 10. Would schools·in the Mat-
cant and result in substantial employment opportunities. A If the State decides to con· Su Borough be overcrowded?
increases in the demand for considerable number of these struct Susitna and the present
public services. persons must obtain seasonal schedule is followed, limited Most schools in the Borough

or other employment outside construction related activities will experience major growth
of the immediate area (for ex- would begin about 1985. Some in enrollments as a result of
ample, on the North Slope). As people could move into the population growth without
oil and gas and other natural Borough at this time for this Susitna. This will be far more

Chart compares population growth with and without Susitna
Geographic area 1981 population Expected population Additional people 1990

in the year 1990 with Susitna population
without Susltna (during peak with

construction 1990) Susltna

Entire Matanuska- 22,300 43,000 1,100 44,100
Susitna Borough
Anchorage 174,700 225,200 1,100 226,300
Fairbanks/North 54,600 71,200 90 71,290
Star Borough
Kenai Peninsula 22,900 35,600 insignificant 35,600

Community
Trapper Creek 225 320 340 660
Talkeetna 640 1,000 260 1,260
Wasilla 2,168 4,150 50 4,200
Palmer 2,567 4,500 40 4,540
Houston 600 1,400 40 1,440



Parking lot near railroad station in Talkeetna.

The Kenai Peninsula will ex
perience·an insignificant
amount of project induced
growth during the initial years
of construction and after 1987
there will be a net outmigra
tion of population for the same
reasons as in Anchorage and
Fairbanks-increased employ
ment opportunities in the Mat
Su Borough associated with
Susitna.

Although Cantwell seems to
want to encourage growth, the
area's lack of services and
land available for housing will
limit the ability of project
workers to settle there.

net outmigration of approx
imately 100 persons by the
year 2005.

Source: Susitna Hydroelectric Project
Environmental Report Socioeconomic Analysis
Phase I Report. April 1982. prepared by Frank
Orth & Associates.

will be approximately two
years. The cost would be
covered by property taxes,
state revenues, and user fees.

22. Would the Susltna project
cause much growth In An
chorage, Fairbanks, or other
parts of the Rallbelt?

Teeland's Country Store in Wasilla.

21. Would Palmer or Wasilla
get much growth as a result of
the Susltna Project?

Population growth in Fair
banks related to the project
would be slightly less than 100
at the peak (1990) and, as is the
case in Anchorage, the Fair
banks region will experience

No. Without Susitna, Palmer is
expected to grow from its pre
sent population of approx
imately 2,600 to 6,400 by the
year 2000 and Wasilla is pro
jected to grow from approx
imately 2,200 to 8,500. The
population increases to these
communities associated with
the Susitna project are approx
imately 50 at the construction
peak in 1990. This would
decrease to approximately 25
by 2005. Although Wasilla and
Palmer are currently the major
population centers in the
Borough, most construction
workers are expected to settle
in the more northern com
munities closer to the site.

Trapper Creek Elementary School, Mile 2.5 Petersville Road.
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No. Anchorage is expected to
grow from its present popula
tion of approximately 179,000
to 253,000 by 2000, without the
Susitna project. Population in
creases associated with Susit
na would total approximately
1,000 persons by 1990; and by
the year 2005 approximately
300 of these persons would
leave.

About two-thirds of the con
struction work force is ex
pected to be made up of
general laborers and trades
such as drilling and blasting,
pumping, excavation, steel,
and cement workers. There
will also be positions for truck
drivers, mechanics, welders,
sheetmetal workers,
carpenters, engineers, and
assorted other positions.

16. Would the workers living in
the Mat-Su commute to the
site on a daily basis?

20. Will the Mat-Su Borough
administration have additional
expenditures for services to
the new residents?

Yes. In the short-term, the Mat
Su Borough Administration
will incur additional costs in
providing areawide and non
areawide services; however, in
the long term revenues from
local property taxes, user
charges, and State funds will
increase to cover these costs.
The short-term lag in revenues

On·site employment oppor
tunities during the construc
tion will reach a peak of 3,500
in 1990, and it is estimated at
least 200 people in the
Borough would be able to get
jobs. There is, of course, no
hard and fast limit on this
number. In addition, it is ex
pected that business created
by the project will result in
another 335 jobs in other in
dustries and service/retail
businesses. About 25 percent,
or 85, of these jobs would be
located in the Trapper
CreekfTalkeetna area.

17. What size town would reo
main at the dam sites?

18. How many people that live
in the Mat-Su Borough now
will be able to get jobs on
Susltna if it were built?

Several factors would
discourage the relocation of
workers to local communities.
The major ones are: the long
commuting distance; con
struction workers'
preferences; mobile/transient
lifestyle; the planned work
schedule; and the lack of
available housing in these
communities.

Given what the work
schedules are likely to be and
the distances to the site, it is
unlikely that the Mat-Su
workers would commute on a
daily basis. Workers would
probably commute weekly, bi
weekly, or less frequently
depending on the final work
schedule. In any event there
would be much less traffic
than if they were to commute
daily

As the hydroelectric facilities
become operational, the
operations and maintenance
work force is proposed to
move into a new permanent
town constructed one or two
miles west of the Watana con
struction camp. This town
could eventually accom
modate 170 operations
workers plus their families and
provide all the necessary serv
ices. A preliminary design of
this town site was provided in
the March 1982 feasibility
report.

19. What kind of jobs would be
available?

15. Why would workers and
families live in the construc
tion camp rather than
relocating in the local com·
munities?

is the nature of construction
camps. Presently there are
plans for a full-service facility
at each dam site with family
provisions at a separate village
for engineers and profes
sionals, and single status ac
commodations for construc
tion workers. The full-service
facility would include schools,
stores, a bank, and a variety of
recreational facilities. The ma
jority of the work force on the
project would be Alaska
residents and they would, in
most cases, live at the work
camp. Engineers and profes
sionals would have the option
of relocating their families to
the construction village, but
construction workers would
not.

More people would settle in
Talkeetna and Trapper Creek,
but it is difficult to say how
many more. Currently, Acres
American, Inc. has anticipated
the need for a temporary con
struction town site that would
accommodate up to 350
families as well as a single
status camp for construction
workers. If these accommoda
tions are not provided, a
significant number of these
families might choose to set
tle at Talkeetna or Trapper
Creek. Although no detailed
estimate was made, factors
that would influence settle
ment decisions include work
schedules (e.g. four weeks on,
one week off, or seven weeks
on, two weeks off), commuting
modes (Whether personal
vehicles and private/commer
cial planes are allowed at the
construction sites), availability
of mass transit (e.g. bus) to the
sites, and so forth.

Further population increases
would occur from secondary
employment opportunities as
a result of Susitna. These in
dividuals would work at jobs
that closely parallel the ex
isting service-oriented jobs.
Here, too, a percentage of jobs
would be filled by out-of
staters. Many of those out-of
staters would be related to the
construction workers (wife,
child, etc.).

Many workers coming from
other areas of Alaska (primari
ly Anchorage) would view their
employment on the project as
an opportunity to move to the
Mat-Su. Therefore, most of the
people moving to the Borough
will be Alaska residents with
lifestyles similar to those of
current residents of the
Borough. It is likely most on·
site construction workers who
move into the Borough com
munitieswould have families
and would remain once the
Susitna construction is com·
pleted.

14. If the full-service construe·
tlon facilities (with families,
schools, banks, stores, recrea
tion facilities) are not provld·
ed, how much worse could It
be for the TalkeetnalTrapper
area?

11. Would taxes for education
increase to cover the costs of
building new schools?

In general, no. Capital im
provements for education are
currently funded by the State.
In organized boroughs, the
State reimburses the school
district for 80 percent of the
school debt.

12. Would there be adequate
housing?

The pressure on housing
would be greatest in Trapper
Creek and Talkeetna, due to
the projected lack of vacant
housing. There could be a
significant amount of tem
porary housing utilized during
the period of greatest immigra
tion (1987-1990). This would
take several forms: staying in
lodges and motels, purchase
of mobile homes on individual
lots, as well as the use of
trailers.

In the initial years of the con
struction project, the predomi
nant type of people to move in
to the Borough would be con
struction workers and their
families, originating from
other areas of Alaska. The
single greatest factor in deter
mining how many and what
type of people would relocate

However, it is possible that the
long lead time between the
start of construction and the
peak of activity in 1990 may
result in speculative housing
construction which would pro
vide additional housing.

13. What kinds of people
would be moving to Mat-Su as
a result of the Susltna project?

The project would also in
crease the enrollment of Susit
na Valley High by about 75
students over the baseline
forecast level by 1990. The
school would probably have to
be expanded to accommodate
the increase.

significant than the increase
in enrollment associated with
Susitna. Project induced
population influx would most
affect the schools in the north
ern part of the Borough. With
Susitna, Trapper Creek's
elementary school would in
crease by about 60-70
students between 1983 and
1990 over the baseline projec
tion of 80 students.
Talkeetna's elementary school
population would increase by
about 40 students over the
baseline forecast of 126 during
the same time. The planned
Trapper Creek elementary will
have a capacity for 100
students. Although it may not
need to be expanded without
Susitna, additional classroom
space would be necessary
with Susitna. The Talkeetna
elementary school will have
reached its capacity without
Susitna around 1990 and
would need to be expanded.
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How would people's lives change
with Susitna?

A discussion with Stephen Braund

Stephen Braund

We've been asked questions
about the potential
sociocultural impacts from the
proposed Susitna hydroelec
tric project. The responses are
taken from an interview with
Stephen A. Braund, of Stephen
R. Braund & Associates.

Braund's work looked at the
concerns, attitudes, and
values of local residents living
near the proposed Susitna pro
ject. Several categories were
involved in the study in
cluding: settlement patterns
(when and why people come to
a community); economic con
ditions and values; politioal

, systems; community response
capacity; and local attitudes
toward growth, change, and
economic development.

1. Which communities were
included in the sociocultural
study?

The study included Talkeetna,
Trapper Creek, the rail-
road communities north of
Talkeetna (Chase, Curry,
Sherman, and Gold Creek),
Cantwell, and the McKinley
Park area.

The emphasis was less in the
McKinley Park area because of
its distance from the proposed
dam sites. Cantwell was
studied from the perspective
of effects from the northern
access route from the Denali
Highway. Because the recom
mended access route would
be to the south of Cantwell
and the park, the impact of
Susitna on Cantwell and the
McKinley Park area was deter
mined to be minimal.

2. Would you characterize the
"lifestyle" of the area you
studied?

The area's abundance of
natural resources is the basic
attraction for most of the
residents who came to these
areas: some came primarily to
develop and extract those
resources; others came
primarily to enjoy the
resources. In some ways these
motives are extremes on a con
tinuum that represents the en
tire spectrum of the motives,
values, and attitudes of the
area's residents.

On one extreme there is the
more pro-development at
titude; on the other extreme
the more pro-recreation or en
joyment of the natural environ
ment attitude. In spite of these
two extreme attitudes or opin
ions, the residents of the area
have one commonality that
makes them unique and that is
the desire to live in a non
industrial, rural, undeveloped,
semi-wilderness environment.

3. How would you characterize
the general attitudes and
values of the two groups you
just described?

Based on this continuum,
residents on one end have a
desire to protect rural, small
town, and wilderness at
mospheres, minimize change,
avoid industrial development
in the area, and to preserve the
wildlife and recreational
characteristics of the environ
ment. Many residents in this
group take issue with the

charge that they are against
growth and economic develop
ment per se. Rather, they point
out that economic develop
ment for the upper Susitna
Valley does not only mean in
dustrial growth (such as
mineral extraction or hydro
development), but also its
potential for visual and recrea
tional enjoyment, both sum
mer and winter. These
residents argue that a recrea
tional/tourist economy caters
to people who enjoy the land
without defacing it, which is
preferred to a commercial, in
dustrial economy which does
scar the landscape. They tend
to be opposed to the Susitna
Hydroelectric Project as well
as any other large-scale
development schemes for the
area.

On the pro-development end of
the continuum are residents
who do not necessarily desire
industrial development in the
area, but they cannot identify
with what they feel is a no
growth attitude. These
residents do not generally
desire to see their community
radically changed, nor do they
necessarily wish for industrial
development to become the
economic base in the area.
Like their neighbors, they en
joy small-town qualities and
desire to live in a non
industrial, relatively isolated,
wilderness environment.
Nevertheless, they feel the
local economy will benefit
from development, and as long
as there is no danger to life,
not necessarily lifestyle, the
Susitna project is acceptable.

Residents with an extreme
development view tend to
favor roads to open up addi
tional country and believe that
progress (including hydroelec
tric dams, more people, and
roads) will come regardless of
what they, or anyone else,
want. Generally long-time
residents, many of whom have
already witnessed con
siderable change in the area,
they do not view future
developments as necessarily
undesirable.

4. Is one of these groups larger
than the other?

Trapper Creek and Talkeetna
are basically split in these at·
titudes. The railroad com·
munities are very much on the
end of the continuum that
desires to maintain a
wilderness environment. The
old-time residents are the ones
who have seen various
changes and tend to be on the
more pro-development end,
whereas the newcomer who
has come to escape develop
ment elsewhere tends to be
more preservation oriented
toward the environment.

In recent years many people
have moved to Talkeetna, Trap
per Creek, and the areas north
of Talkeetna because they
liked the quality of life or the
wilderness, not specifically to
go after employment or to
make money. Once they got
there, they figured out some
way to make ends meet and to
live at a lower standard of liv
ing where cash is not the
motive. A population increase
would make the area less

desirable for these people,
because its wilderness quality
would be dim;nished~

5. How would you characterize
the changes that could occur
in the Trapper Creek and
Talkeetna areas as a result of
the Susitna project?

In order to get an idea of the
magnitude of the changes that
might result from Susitna, it is
best to compare it to what
could happen without the pro
ject. One good indication is
population. The following
figures were developed by
Frank Orth & Associates.

Trapper Creek, with a growth
rate of about 4% a year, is pro
jected to have a population of
320 by the year 1990 without
Susitna. With Susitna another
340 people would be added. In
Trapper Creek the Susitna pro
ject would cause a doubling of
the 1990 population. This
would classify Trapper Creek
as a "boom town".

Talkeetna, with a growth rate
of about 5% a year, is pro
jected to have a population of
1,000 by the year 1990 without
Susitna. This would be a 64%
increase without Susitna. With
Susitna another 263 people
would be added. This would
not have the same kind of im
pact for Talkeetna that the
Susitna-related increase in
Trapper Creek would have.
Talkeetna's greatest impact
would seem to come from its
base case growth, not Susitna
related growth.

6. What do you mean by "boom
town"?

Social scientists have defined
a "boom town" as:

1. a community experi
encing above average
economic and population
growth;

2. which results in benefits
for the community, such as
expanded tax base, in
creased employment oppor
tunities, and social and
cultural diversity;
3. but which also places or
results in strain on existing
community and societal in
stitutions (such as family,
education, political,
economic).

Not all impacts associated
with boom towns are negative.
For example, positive conse
quences include substantial
benefits to the local economy
such as more jobs, more
businesses, higher pay scales,
increased prosperity, and an
increased tax base. Generally,
the positive benefits
associated with rapid growth
caused by a large development
project are primarily
economic. In the case of Trap
per Creek, for the segment of
the population which is not
primarily motivated by
economic advancement, the
negative effects of rapid
growth will likely overshadow
any benefits.

7. What types of problems
could happen in Trapper Creek
if it does become a boom
town?

Based on its lack of infrastruc
ture, its small rural nature, and
the characteristic that a
significant portion of its
residents are not primarily
motivated by economic ad
vancement, many of the prob
lems associated with boom
towns seem to apply to
Trapper Creek.

Some of these problems are:
• Existing facilities and

services (schools, fire and
police protection, water
and sewer, etc.) cannot
meet the increased de
mand.
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• High inflation caused by
increased demands of
large, incoming popula
tion and increased cost of
living, especially housing

• New pay scales beyond
the limits of some local
businesses

• Hardships associated with
inflation on those people
living on fixed incomes

• Increase in crime and
"people problems" (child
abuse, alcoholism,
divorce, etc.)

• Potential conflicts be
tween local residents and
"newcomers' ,

• Local government is
forced to grow and ex
pand.

These problems are com
pounded by a lull in 1995 when
Watana would wind down and
a second project peak in 1999
when Devil Canyon would be
built. Based on the projec
tions, Trapper Creek would ex
perience a boom (1986-1990), a
downswing (1991-1995), an
upswing (1996-1999), and a
slow decline in project-related
persons beginning in 2000.
The lull in the 1990's could be
especially difficult for people
whose jobs were not directly
related to the project, such as
service and support
businesses. This period would
likely be easier for primary
construction workers because
they will likely go elsewhere to
work.

8. Do you expect much
resistance from local
resid'ents to newcomers? Will
this cause much tension in the
communities?

Local residents who live in the
small community prior to a
growth·tem:i to blame·the-'"
developer and the new
residents for problems
associated with population in
fluxes. These problems can
become worse if the communi
ty does not have the infrastruc
ture to accommodate the new
growth. Resentment between
current residents and
newcomers may develop
because the former often
bears the burden of the ex
pense for new facilities and
services, often in the form of
higher taxes.

9. What are the consequences
of the small communities
being unorganized?

The danger is that a communi·
ty may be very ineffective in
implementing or influencing
any changes that may affect
the community or its
residents. By not being
organized, the community en
courages higher levels of
government to deal with a lot
of different voices, different
attitudes, and different con
cerns. Government officials
don't really know which voice
speaks for the majority of the
citizens. An organization that
represents community con
sensus is the only effective
way to give outside higher
levels of government a means
to listen to the community.

10. Could a community
organization or structure solve
some of the potential
problems?

A community organization
could solve some problems
but could create others. Suc
cessful response to the
development project will likely
compel people who wanted to
get away from people and
government to band together.
In effect residents have to

form government to fight
government and industry. This
is time-consuming and
generally conflicts with the
rural values of the study area.
People moved to the area to
escape government and don't
want to spend all their time at
meetings and in political
organizations.

Planning and community
organization to prepare for the
boom become part of the prob
lem. The planning process
makes personal relationships
more formal and contractual,
adds bureaucracy, and
reduces the informal methods
of communication that
characterize small towns.

11. You've described the
impacts on Talkeetna and
Trapper Creek. What would be
some of the impacts expected
in the railroad communities
north of Talkeetna?

Although there is an abun
dance of land available,
primarily due to the State land
disposals, it is unlikely that
the permanent population in
the Chase/Curry area would in
crease dramatically, either
with or without Susitna.

Without Susitna, the main at
traction to the area would con
tinue to be recreational for
most people and residential
for only a few. Recreation
seekers would continue to use
the area as Talkeetna con
tinues to promote tourism. As
more and more people visit
this area, the chances in
crease that they would apply
for some of the surplus
available State land.

With the Susitna project,
recreation in the Chase/Curry
area would likely increase
more than without the project.
Improved access to and in
creased awareness of the
railroad area east of the Susit
na River would likely attract
more recreationists. The ac
cess rbad initially recommend
ed by Acres American would
provide vehicle access to the
Gold Creek and therefore
make the general area more
accessible to more people.
(Ed. note: As a result of State
and Federal agency and public
comment, the Alaska Power
Authority is reviewing other
access routes in addition to
that recommended by Acres.
The re-evaluation includes a
new option, a route north of
both Gold Creek and the In
dian River remote parcels. If
selected, this option reduces
the impacts on Gold Creek and
the Indian River remote
parcels.)

The Susitna project could also
result in increased employ
ment opportunities for
residents in this area. At the
same time, the increased
employment opportunity
created by the project would
attract more people into the
general area. This would likely
have a negative effect on the
existing semi-wilderness way
of life for residents who value
a semi-wilderness environ
ment.

12. Can the rural semi
wilderness nature of the
railroad communities north of
Talkeetna be preserved?

I think the railroad com
munities' rural, semi
wilderness nature will remain
the same simply because of
the limited access into them.
The thing that may influence
the railroad communities even
more than access to Susitna is

the State land disposal pro
grams. The State has many
parcels ready for disposal to
the public in this area. If this
occurs it will slowly erode the
wilderness environment. Rural
yes. Wilderness no. People
cannot totally subsist off the
land as they may have been
able to do ten years ago,
because it takes more than
five acres to subsist in that
area.

13. With Susitna, Gold Creek
could be the area most heavily
impacted by the currently
recommended access. Will
you expand on this?

With Susitna, the Gold Creek
area would likely be the most
heavily impacted if the current
ly recommended access route
is chosen. Gold Creek would
then be connected by an
18-mile road to the Parks
Highway.

If vehicular access occurs in
this area, local residents and
absentee landowners between
Hurricane and Gold Creek, as
well as entrants in the Indian
River Remote Parcel land
disposal would be subjected
to increased traffic, noise, and
congestion. Potential develop
ment would mainly affect local
miners, about ten full-time
local residents, and absentee,
recreational property owners,
all of whom value their
wilderness retreat.

Without the recommended ac
cess or a railhead at Gold
Creek, the area would likely re
main the way it is. This is true
for the Indian River remote
parcels as well as Gold Creek.
Without Susitna there would
probably be no large popula
tion influx. .

14. If Susitna is developed, will
Talkeetna or Trapper Creek
become more like Wasilla?

I don't think Talkeetna will ever
become a strip development
along a highway. Talkeetna is
partially protected by the Spur
road, a 15 mile dead end. It will
always have that to protect it.
That's what makes Trapper
Creek so vulnerable to the
Susitna project. It's along the
main corridor of the Parks
Highway. It would get all the
traffic and it is quite possible
that commercial, strip
development could occur if
property is available. This
could occur with or without
Susitna depending on local
planning efforts.

15. What could be the effect of
having a new town developed
at the Watana dam site?

On the positive side it could
tend to locate more of the new
families in the new town and
fewer in the existing ones.

It would also tend to open up a
whole new area that is now
wilderness. This would be
negative for those people who
value the area as a wilderness
area. It would be positive for
the development-oriented peo
ple in those communities who
value opening it up, extracting
the resources, developing the
region, providing access and
road, and more recreational
opportunities.

16. Do you expect that the peo·
pie coming to work on Susitna
would have significantly dif
ferent values than the ones
who already live in Trapper
Creek and Talkeetna?

People who move into the area
as a result of Susitna and
locate their families in Talkeet
na or Trapper Creek may have
quite similar values to people
who are there. They'll enjoy
the semi-wilderness, the small
town environment, the good
fishing, the cross country ski
ing, and other recreational op
portunities. But it's the same
old problem: more people tend
to degrade the quality of that
experience. Even though
they'll all enjoy it, many people
may tend to view the quality of
the experience as declining as
the population increases. Peo
ple who come in just to work
and live in the construction
camps may have different
values and attitudes.

17. What can be done to
alleviate the impacts that may
result from the Susitna
project?

Generally, a town facing rapid
growth desires to develop the
local capability to ensure that
the effects of growth will be as
beneficial as possible. Not all
impacts can be alleviated, but
many can be successfully
mitigated. Controlling the im
pacts of rapid growth on small,
rural towns within the context
of local values begins with
community planning, com·
munity organization, and
research. It is important to
understand that urban plan
ning techniques may not
apply; a rural community
needs rural planning. The suc-

cess of any plan depends on
community support and
organization. In addition, it re
quires the developer to share
with the community detailed
information about the project.
Finally, a community requires
time, at least 2 years, for plan
ning and preparation for rapid
growth.

Source: Susitna Hydroelectric Project En
vironmental Report. Sociocultural Report Flna!
Draft. March 1982. prepared by Slephen R
Braund & Associates.

---_.
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Designing dams for
"Noah's Flood"

-An interview with
Jacob Douma

Because people have been
concerned about flooding,
Jacob Douma, a member of the
External Review Panel, was
asked to discuss how the pro·
posed dams are being de·
signed to safely accommodate
everything from very small to
very large floods.

Jacob H. Douma, an interna
tionally recognized hydraulics
expert, served as Chief of the
Hydraulic Design Branch of
the U.S. Army Corps of
Engineers prior to his retire·
ment from active government
service after more than 40
years. In addition to his
government work on American
dams, he has extensive con·
suiting experience with Cana
dian hydroelectric projects.
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"The probable max·
imum flood would be
408,000 cfs, or 4Y2
times larger than the
largest flood of record
which occured in June
1964."

Question: What is an emergen
cy fuse plug?

Douma: An emergency fuse
plug is a small dam placed
across the entrance to an
emergency spillway. It is
"designed to fail" with floods
as large as the probable max
imum flood. The fuse plugs at
Watana and Devil Canyon
dams would be small earth
dams about 31.5 feet high.

For the probable maximum

topping the dams.

In addition to the cone valves
and service spillways already
mentioned, an emergency fuse
plug spillway will be provided
at each dam to pass all
discharges in excess of the
one-in-1 O,OOO-year flood

discharges. For the probable
maximum flood, the fuse plug
spillway would pass 140,000
cfs at Watana dam and 160,000
cfs at Devil Canyon-dam.
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Diagram shows the size of cone valve that would be used in
both dams. They would be placed near the base of the dam to
spray water out like garden hose nozzles, This prevents the for·
matlon of deep plunge pools and reduces the chance of a
nitrogen supersaturation problem for fish.

Douma: To ensure against dam
failure, both dams are being
designed with enough spillway
capacity to pass the probable
maximum flood without over-

Question: Is the probable max
imum flood used in dam
design?
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7,000 cfs would pass through
the power generating facilities
and 24,000 cfs would be
released through tunnels with
six 78-inch fixed cone valves
located in an abutment of the
dam. The remaining 114,000
cfs would pass over a service
spillway. At Devil Canyon dam,
a total of 42,000 cfs would be
released through a combina
tion of the power units and five
108-inch fixed cone valves
near the base of the dam, while
123,000 cfs would pass over a
service spillway.

The fixed cone valves at both
dams would be used for nor
mal operation during most
years when small floods occur.

The service spillways would be
used infrequently for short
durations when ,floods exceed
the combined release capacity
of the power units and the
fixed cone valves.

Douma: Yes.

Question: How?
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The peak discharge for the
100-year flood would be
104,500 cubic feet per second
(cfs). This is about equal to the
largest flood on record, which
was 90,700 cfs at the Gold
Creek Station in June 1964.

Douma: Both Watana and Devil
Canyon dams are being
designed with sufficient
spillway capacity to pass the
one-in-10,ooo-year flood with
no damage to structures.

Question: How is this done?

Question: What are the peak
discharges for the 100-year,
500-year, 10,OOO-year, and pro
bable maximum floods in the
Susitna River?

The 500-year flood is
estimated to be 131,900 cfs, or
1V2 times greater than the
largest recorded flood.

Question: What level of flood
is being used in design of the
dams?

Douma: The reservoir-routed
flood discharges at Watana
and Devil Canyon dams for the
one-in-10,000 year flood are
145,000 cfs and 165,000 cfs,
respectively. At Watana dam,

Douma: Flood peaks were
estimated for the Susitna River
at the Gold Creek gauging sta
tion (about 15 miles
downstream of Devil Canyon).

amount of precipitation and
snow melt absorbed by the
soil. The combination of these
generates the greatest amount
of runoff possible at a specific
location.

The 10,ooO-year flood is
etimated to be 198,000 cfs, or
more than 2 times greater than
the largest recorded flood.

The probable maximum flood
would be 408,000 cfs, or 4V2
times larger than the largest
flood of record.

A computer model was used to
derive the probable maximum
flood on the Susitna River. The
model was developed by the
North Pacific Division Corps
of Engineers and is called the
Streamflow Synthesis and
Reservoir Regulation (SSARR)
computer model. The model
was calibrated using observed
precipitation, temperatures,
and discharges in the Susitna
River basin for four major
flood events in the period of
record May through August. It
was verified by comparing
computer results and actual
recorded data.

Question: How are the fre
quency and intensity of large
floods predicted?

There are three primary factors
that cause the probable max
imum flood and there must be
a reasonable probability of
these three factors occurring
simultaneously.

By combining the estimated
mean annual flow derived from
the equations along with the
regional relationships
associated with specific fre
quencies, flood frequency
curves were developed for the
dam sites. From these rela
tionships, instantaneous flood
peaks at various recurrence in
tervals, or frequencies, could
be predicted for the Susitna
River at the dam sites.

The frequencies used for the
study are floods occurring
once in 100 years, once in 500
years, once in 10,000 years,
and the probable maximum
flood.

Question: What does the term
"probable maximum flood"
mean?

"To ensure against
dam failure, both dams
are being designed
with enough spillway
capacity to pass the
probable maximum
flood without over·
topping the dams."

Douma: The probable max
imum flood is considerably
larger than the one-in
10,000-year flood. Its recur
rence interval is considerably
less often than once in 10;000
years.

Those factors are: 1) the
greatest amount of precipita
tion and snow melt possible; 2)
the most severe concentration
of runoff; and 3) the least

Douma: In the case of the
Susitna project, flood frequen
cy analyses were made for 12
recording stations located
within and adjacent to the up
per Susitna River Basin. These
were then used to develop
regional relationships of in
stantaneous flood peaks to
mean annual flow for various
flood frequencies. Flood fre
quency is related to the size
and probability of a flood oc
curring. In addition, the data
from the stations were utilized
to develop equations which
relate the mean annual flow to
the location, geography, and
climate of the basin.
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flood, the fuse plugs would be
overtopped. The downstream
side of the fuse plugs (con·
sisting of small·size crushed
stone or gravel) would erode
as the water passed over,
allowing the excess water to
safely pass down the emergen
cy spillways. The fuse plug
would be rebuilt after the flood
subsided.

"An emergency fuse
plug is a small dam
placed across the en·
trance to an emergen·
cy spillway. It is
'designed to fail' with
floods as large as the
probable maximum
flood, allowing water
to pass safely down
the emergency
spillway...the fuse
plug would be rebuilt
after the flood
subsided."

Question: Will the dams
reduce the effects of flooding
downsteam?

Douma: Yes, by reducing peak
discharges for various sized
floods.

The reservoirs are planned to
be operated to produce max·
imum hydroelectric power
consistent with power
demands and downstream
flow requirements. By drawing
down the reservoirs in winter,
a significant amount of reser·
voir capacity can be provided
for storage of summer floods.
The peak discharge.(90,700
cfs) for the flood of record in
the Susitna River at Gold
Creek would be reduced to
about 45,000 cfs with the dams
in operation.

The general effect of the reser·
voirs would be to moderate the
flows establishing a more con·
sistent flow pattern rather
than the wide range of flows
that have traditionally
occurred.

Question: Will spillway opera·
tion cause a nitrogen super·
saturation condition in flows
downstream of the dams
which would be harmful to
salmon?

Douma: Whenever air·
entrained, high-velocity
spillway flows plunge into a
deep pool or stilling basin, an
excess amount of air is abo
sorbed in the water. This pro·
duces a nitrogen supersatura·
tion condition harmful to fish.

The possibility that a harmful
nitrogen supersaturation con·
dition will occur in the Susitna
River downstream of the dams
is small because:

1) Normal flood flows (up to
one·in·50·year floods) at
the two dams will be
released through low·
level cone valves, which
will not produce deep
plunge pools;

2) Service spillways, which
would only be needed for
floods with a recurring in·
terval of less than once in
50 years, would have flip
buckets designed to
minimize the depth of the
plunge pool;

3) The rock below the dams,
particularly at Devil Can·
yon, is quite hard and will
not erode enough to
cause a deep plunge pool
to form;

4) Any nitrogen supersatura·
tion resulting from using
the service spillway at
Watana dam would be
largely dispersed in the
Devil Canyon reservoir;

5) Much of the nitrogen
supersaturation that may
occur by spillway opera
tion at Devil Canyon dam
would be dispersed in the
steep, rough river channel
downstream of Devil Can·
yondam.

If a harmful nitrogen super
saturation condition should
result from Devil Canyon
spillway operation, It would
not occur more often than
once in 50 years, as that is as
often as the spillway would
operate.

Question: Are the reservoirs
likely to fill up with silt?

Douma: No. Less than 5 per·
cent of the Watana reservoir
and less than 10 percent of the
Devil Canyon reservoir would
be filled up in 100 years. This
is based on a conservative ap·
proach that assumes high
estimates for the amount of
sediment coming into the
reservoirs and the subsequent
amount of silt that will settle.
out.

A large percentage of
deposited sediment would be
in what is called the dead
storage portion of the reser·
voir. Dead storage is that por·
tion of the reservoir not need
ed for power production.
Operation of the project would

. not be affected by a decrease
in the dead storage volume
due to siltation.

Since a large part of the Susit·
na River total sediment load
would deposit in the Watana
reservoir, sediment storage in
Devil Canyon is estimated to
be less than 25% of that in the
Watana reservoi r.

Question: How much water
level change is expected on
the lower Susitna River (below
the Talkeetna confluence)?

Douma: Analyses of pre· and
postproject water levels in the
lower Susitna River indicate
that summer water depths will
be 1.5 to 3.5 feet lower, de·
pending on which reach of the
river is being considered.

This would be about 10·25%
lower than the river is now for
corresponding flows.

"Less than 5% of the
Watana reservoir
and less than 10% of
the Devil Canyon
reservoir would be
filled up in 100 years."

Question: What are the im
pacts on the lower river which
could result from sedimenta
tion?

Douma: Sediment analysis in
dicates that sediment loads in
the lower Susitna River will be
essentially the same for both
pre· and postproject condi
tions. This is due to two fac
tors: 1) the extremely large
volumes of sediment in the
long, wide gravel floodplain
below the confluence of the
Susitna River with the Talkeet·
na River; and 2) the large sedi
ment load contribution from
the Talkeetna River.

Between Talkeetna and the
Delta Islands, a trend towards
relative stabilization of the
floodplain features should oc·
cur over a long period of time.

Rendering of Devil Canyon dam shows location of cone
valves, service spillway, emergency spillway, and
fuse plug. These structures would allow water from various
sized floods to pass safely over the dam.

The main channel and major
subchannels could develop a
more uniform meandering pat
tern. A vegetative cover could
develop on the gravel
floodplain and the minor sub
channels could begin to fill in.

It should be recognized that an
extreme flood generated by
either the Chulitna, the
Talkeetna, or both could
disrupt this process and delay
observable changes for
several years. .

Below the Delta Islands, the
changes would be minimal.

c_.
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Potential river navigation impact identified

lIIavtgatlonal US4ts: past and present uses of the river for
transportation by boats and float planes between May 1and
October 31.

Navigability: the lower limit of flow depth which still permits
navigation by waterborne vessels. During Phase I studies, are
quired depth. of 2.5 feet was the primary criteria used for identl
fying problem areas In the Susitna Alver.

Map shows areas of possible navigational difflculties

Sherman:
If the Susitna project were operated for maximum power pro·
duction, navigational difficulties may occur near Sherman
about one year out of three in August, and one year out of
two in September.

If the Susitna project were operated for minimal impact on
fisheries, navigational difficulties may occur near Sherman
about one year out of 10 during June.

Alexander Slough:
At present there is not enough data to determine if naviga
tional difficulties would occur at the upstream access to
Alexander Slough (also known as the West Channel.)

One potential navigational
problem area has been iden·
tified that could result from
construction of the proposed
Susitna hydroelectric project.
This location, as shown on the
map is:

• upstream of Talkeetna
near Sherman (about River
Mile 128 to 130).

In addition, a second location
currently does not have
enough data to determine if
navigational problems would'
occur. This location provides
access to Alexander Creek
from upstream of Alexander
Slough.

Further work will be done in
summer 1982 in order to define
the magnitude of problems
which may develop, as well as
recommended mitigation
options.
Source: "A Preliminary Analysis of Potential
Navigational Problems Downstream of the Pro
posed Hydroelectric Dams on the Susitna River"
by Paul Janke, Alaska Department of Natural
Resources. Division of Land and Water Manage
ment. March 5, 1982.

Definitions

Devil Canyon site
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specializes in power pro
duction facilities, including
hydroelectric and water
resource development.

The Ebasco estimate was
made without knowledge of
Acres' final cost estimate. It
was based on: project draw
ings, feasibility study infor
mation, and quantities fur
nished by Acres; a visit to
the dam sites; manufacturer
and vendor quotations; and
Ebasco experience.

Ebasco's estimate for the
Susitna project was $5.487
billion, or7% higher than
Acres' estimate of $5.127
billion. This cost difference
is considered to be well
within the limits of accept·
ability. By way of com
parison, the U.S. Army
Corps of Engineers con
siders bids that are 15%
above cost estimates on
government work (such as
work on military bases) and
25% above cost estimates
for civil works (such as
hydroelectric projects) to
be acceptable.

It is the policy of the Alaska
Power Authority to obtain
second party cost
estimates on all feasibility
level studies. This does not
prevent cost overruns; it
does, however, reduce the
chance of them. Byobtain
ing a second cost estimate,
the confidence in the
original cost estimate can
be strengthened by identify
ing and resolving specific
differences.

The Power Authority cur
rently has a contract with
Ebasco Services to provide
independent cost
estimating on its projects.
Ebasco is a large interna
tional consulting firm that

Independent
cost estimate
reduces chance
of cost
overruns

ARLIS

The Board also recommended
that the Legislature fund two
alternative power generation
option studies. First, it was
recommended that $200,000
be appropriated to assess the
use of North Slope gas genera
tion in the Railbelt. Second,
$3.3 million was recommended
to continue studies of the pro
posed Chakachamna hydro
electric project. The Board
considered both these pro
jects as options that should be
pursued in the event the Susit
na development does not pro
ceed as scheduled, for one
reason or another.

continue the Susitna
developmental activities was
not an endorsement of Acres
American's recommendations
regarding specific project
details. An example is Acres'
recommended access plan.
According to Conway, "The
engineer's plan for access to
the project site is the subject
of reanalysis and will be recon
sidered by the Authority at an
appropriate future time."

Source: Letter sent to Governor Hammond,
Senate President Kerttula, and House Speaker
Hayes, April 26, 1982, from Charles Conway,
Chairman, Alaska Power Authority Board of
Directors.

the Susitna Hydroelectric
Project should continue.

• The Alask,a Legislature
should authorize the
Power Authority to submit
a Federal Energy
Regulatory Commission
(FERC) license application
at a time deemed ap
propriate by the Authority.
The issue of license ap
plication timing will be
resolved not later than
June 30,1982.

• Funds in the amount of
$25.6 million should be ap
propriated to the Power
Authority in FY 83 for the
continuation and inten
sification of environmen
tal studies, for site ex
ploration activities, and for
the initiation of project
design."

Conway's letter also made it
clear that the Board's action to

These recommendations were
based on the potential for
long-term benefits and
because "no information has
come to light to suggest that
environmental and social im
pacts, after mitigation, would
be unacceptable".

In the letter, Board Chairman
Chuck Conway concluded that
"The Susitna project offers a
potential of long-term benefits
to the State." The letter con
tinued to say "While this
potential exists, the realization
of those benefits is dependent
upon certain assumptions
about the future that are far
from certain: upon proper pro
ject development timing; and
upon very skillful project
management. Because of
these uncertainties and the
time before any actual con
struction decision is
necessary, the Authority
believes it is premature to
make any commitment, at this
time, to actual project con
struction."
The Board's recommendations
were:

• "Pre-construction
developmental efforts on

In late April, the Alaska Power
Authority Board of Directors
formulated their recommenda
tions concerning the Susitna
hydroelectric project. The
recommendations were sent in
a letter dated April 26 to
Governor Hammond, Senate
President Kerttula and
House Speaker Hayes.

8

Board of
directors
concludes
Susitna "offers
potential long
term benefits",
but not'without
'risk
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hydro studies

This is the fifth newsletterpublished by the Alaska
Power AuthorIty for citizens of the rai/belt. The pur·
pose is to present objective Information on the pro
gress of Susitna hydroelectric feasibility studies so
that readers may make their own conclusions based
on accurate inform~tion.

Eric P. Youfd, Executive Director
Nancy Blunck, Director of Public Participation

Alaska Power Authority
334 W. 5th Avenue

Anchorage, Alaska 99501
phone(907)276~1
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The state is also funding a related but separate $1 million study to
consider alternatives to Susitna hydroelectric power. That study,
contracted by the governor's Policy Review Committee, is being
conducted by Battelle-Pacific Northwest Laboratories. It will be
completed in the spring of 1982, concurrent with the Susitna
feasibility studies.

Those explorations, never adequately undertaken before, are now
10 months into a 30-month examination period. Acres American,
Inc. (Acres) has been retained by the Power Authority to manage the
$30 million effort.

potential of the upper portion of the Susitna River. Initial funding
was provided in July 1979, and the explorations were initiated in
January 1980.

A BRIEF HISTORY

INDEPENDENT REVIEW BY EXTERNAL CONSULTANTS
As a part of the Susitna explorations, the Alaska Power Authority is

The purpose of this newsletter, the first of several, is to present appointing an external review board composed of eminent
what is going on with the Susitna studies that are now underway. engineers, scientists, and economists to review the feasibility
The intent is to present the information objectively so that readers studies performed by Acres. Approximately $1 million has been
may make their own conclusions based on facts. . budgeted by the Alaska Power Authority for this review, which will

include an independent cost estimate of constructing the Susitna
project.

Information on the energy alternatives study can be anticipated
from the Office of the Governor.

Fairbanks, Anchorage and
Railbelt face major energy
d ··ecIS Ion ~i;i~:~~ in the "railbelt region" will face a major energy decision

At that time, the feasibility studies on the proposed Susitna
hydroelectric project and a study of the feasibility of a variety of
other energy alternatives will both conclude with their findings.

There has been a great deal of interest for many years in the
building of a hydroelectric project on the Susitna River.

The previous assessments indicated that the Susitna project was
economically feasible and that anticipated environmental impacts
would not be of such a magnitude as to warrant it undesirable. Con
sequently, in 1976 the Alaska State Legislature created the Alaska
Power Authority and asked the new state corporation to begin
detailed feasibility studies on the development of the hydroelectric

THE SUSITNA HYDRO STUDIES
The Susitna investigations fall into 10 general categories. Not all
the studies are going on at this time, nor are all described in this

It was initially looked at in the 1940's by the U.S. Bureau of newsletter. They include:
Reclamation and later studied by the U.S. Army Corps of Engineers. -forecasts of future electrical needs in the railbelt area between

the Kenai Peninsula and Fairbanks from 1990 through 2010
-hydrologic analysis of the Susitna River
-seismic examination
-geotechnical exploration near the dam sites
-engineering design development
-environmental data collection and impact assessment
-transmission line analysis

continued on page 3
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Firm brings extensive cold region experience to hydro studies
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Jim Gill, Resident Manager,
Anchorage office of Acres
American, Inc.

In November 1979, the Alaska
Power Authority Board of Direc
tors selected Acres American,
Inc., an international consulting
engineering firm, to conduct
the feasibility studies on the
Susitna hydroelectric project.

Reasons for the selection in
cluded Acres' past experience
with hydroelectric projects in
sub-arctic regions.

Also important was Acres' deci
sion to utilize Alaskan expertise

in the field work (which would
maximize the expenditure of
monies within the state), and
its proposal to provide for an
extensive and direct public
participation process.

The selection was made with
support from both the public
and the State House Power
Alternatives Study Committee,
a legislative subcommittee set
up to oversee the feasibility
work.

The Acres organization is active
in diversified fields of planning,
engineering, feasibility studies,
environmental assessment, and
project management. Among
other energy technologies, the
company has more than fifty
years of experience with large
and small hydroelectric
development.

Included in these are the
Churchill Falls project in
Labrador and the Nelson River
project in Canada, both of which

are located in northern climates
and presented problems similar
to those the proposed Susitna
project may encounter.

The Susitna project is managed
by Acres out of its main office in
Buffalo, New York. Its resident
office is in Anchorage and the
field camp is in the upper
Susitna basin close to Deadman
Creek.

~xpertise applied to socioeconomic questions
The construction and operation
of a hydroelectric project in the
Susitna River basin might affect
the lives of Alaskans, in both
positive and adverse ways.
While Railbelt residents
generally might experience
energy independence and lower
costs for electricity (relative to
other alternatives), certain
groups of people might ex
perience population shifts,
changes in service require
ments, tax rate and revenue
changes,andchangesinthe
general quality of life.

Frank Orth &Associates, Inc.,

a firm with experience in
conducting socioeconomic
analyses, particularly in Alaska,
is presently conducting the first
phase of a two-phase study that
will identify and analyze poten
tial changes in socioeconomic
conditions.

Between now and spring of
1981, the firm is developing
socioeconomic profiles for
local, regional, and to some ex
tent, statewide areas. These
profiles are descriptions of ex
isting conditions such as
population levels, availability
and type of housing, employ-

ment and income levels,
business activity, education
enrollment and cost, transporta
tion facilities, and land use
patterns.

Later, between late spring and
early fall 1981 , these same con
ditions will then be described
for a future without the Susitna
project. The result will be a
baseline from which com
parisons can be made. A
preliminary assessment of
socioeconomic impacts that
could result from a Susitna
development will be made prior
to a state decision on Susitna in

1982.

If the state decides to file a
license application in 1982, a
detailed analysis of what affect
construction and operation of
the Susitna project might have
on social and economic condi
tions will then be conducted.

Frank Orth &Associates will
identify and examine changes in
socioeconomic conditions so
that people can make their own
evaluations of how such
changes could affect their life
styles.

Background information on proposed Susitna project
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SUSITNA ALTERNATIVES
Between the Denali Highway
upstream and Gold Creek
downstream, twelve dam sites
and two primary tunnel plans
are being considered as pos
sible building blocks in the
formulation of a preferred
development plan.

LAND OWNERSHIP
The major land ownership is by
Cook Inlet Region, Inc., and its
Native village corporations.
There are also some inholdings
within the project area, such as
mining claims, Native allot
ments, open-to-entry parcels,
and homesteads.

POTENTIAL POWER
For a year with typical precipita
tion and climatic conditions, the
average energy potential of the
basin is about 7 billion Kwh.
This is about twice what the
railbelt generation was in 1979.
There are a number of develop
ment concepts that can be
designed to use all or a portion
of this energy potential.

PRESENT LAND USE
The project area is presently
used by guided hunters
operating principally out of the
Stephan Lake area, with scat
tered private cabins being pre
sent on most of the larger lakes
in the upper Susitna basin. In
addition, mining claims have
been filed on many of the
tributary streams within the
drainage. Access to the area is
predominently by aircraft,
although there is limited access
by river from the east.

LOCATION
The proposed Susitna River
hydroelectric project is located
on the upper Susitna River, ap
proximately 125 air miles north
of Anchorage, 150 air miles
south of Fairbanks, and 70
miles northeast of Talkeetna.

~~-
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continued from page 1 .cost estimating
.preparation of FERC (Federal
Energy Regulatory Commis
sion) licensing documents, if
appropriate

.marketing and financing
analysis

THE SUSITNA WORK
THUS FAR
Last summer, scientists and
engineers went into the field to
begin the Susitna work. An ex
planation and first examination
of this work is the text that
follows on the inside pages of
this newsletter. Further infor
mation will follow in subse
quent reports.

FINAL RECOMMENDATIONS
ON POWER DEVELOPMENT

In April 1982 the five-member
Alaska Power Authority Board
of Directors will formulate its
recommendation to the gover
nor and the legislature in regard
to power development along the
railbelt. At approximately the
same time, the governor's
Policy Review Committee will
be forwarding its independent
recommendation.

THE DECISION
Final determination on the sub
ject rests with the state in 1982.
If the decision is made to pro
ceed with the development of
Susitna, a license application
for construction will be filed
with the Federal Energy
Regulatory Commission in
Washington, D.C.

Who is the

Alaska Power
Authority
The Alaska Power Authority is a
public corporation funded by
the state and headed by a five
member board of directors

appointed by the governor and
approved by the legislature. Its
day-to-day business is con
ducted by a sixteen-member
staff located in Anchorage.

The purpose of the Power
Authority is to assist the
residents of Alaska in both
urban and rural areas in con
structing, acquiring, financing,
and operating power production
facilities of various types.
Those types include fossil fuel,
wind power, tidal, geothermal,
hydroelectric, solar energy pro
duction, and waste energy con
servation facilities. The Power
Authority is currently develop
ing a number of hydropower and
alternative energy projects
statewide.

Alternative energy study goes to Battelle

Ward Swift of Battelle Northwest explains his firm's proposal to
members of the public and the governor's Policy Review Com
mittee this fall. Battelle was selected to conduct the energy
alternatives study. Battelle's work is expected to be completed
at the same time as the Susitna feasibility studies in spring 1982.
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To assure sufficient checks and
balances, the 1980 state
legislature determined that an
independent consulting firm
should conduct the Railbelt
power alternatives study.

In the original plan of study
presented to the Alaska Power
Authority by Acres American,
Inc., Acres was to conduct the
alternatives study in parallel
with feasibility level studies of
the Susitna hydroelectric
project.

This fall the governor's Policy
Review Committee selected
Battelle-Pacific Northwest
Laboratories to make the alter
natives study. A final report is
expected in the spring of 1982.

Battelle-Pacific Laboratories, a
Richland, Washington, research
and development firm, is the
newest in a number of Battelle
offices in the United States and
Europe. The company, founded
in 1929, has a staff today of
6,000. Research in the North
west office focuses primarily on
the technological and environ
mental issues of energy produc
tion and use.

Recent studies by Battelle have

included a national coal utiliza
tion assessment and an assess
ment of the effects of thermal
power plant site and design
alternatives on the cost of elec
tric power, both for the federal
government.

"Battelle has a lot of experience
doing exactly what this request
for proposal calls for, and they

. have a great amount of ex
perience doing projects in
Alaska," said Fran Ulmer, chair
woman of the Policy Review
Committee and director of
Policy Development and Plan
ning in the governor's office.

In addition to Ulmer, members
of the Review Committee in
clude Clarissa Quinlan, director
of the Division of Energy and
Power Development; Ron Lehr,
director of the Division of
Budget and Management; and
Charles Conway, chairman of
the Alaska Power Authority
Board of Directors.

While Acres American, Inc.
reports to the Alaska Power
Authority for the Susitna
studies, Battelle will report
directly to the Policy Review
Committee.

OBJECTIVE I COST
The objective of the alternatives
study is to determine if there are
more cost effective ways to
meet the energy needs of the
Anchorage-Fairbanks railbelt
area than through the develop
ment of the Susitna River's
hydroelectric potential.

Cost of the 18-month study is $1
million.

WHAT ABOUT THE
RECOMMENDATION?
When the Battelle study is com
pleted in April, 1982, the Policy
Review Committee and the
Alaska Power Authority Board
of Directors will consider the
results in formulating their
respective recommendations
for Railbelt power develop-

ments to the governor and the
legislature.

WHERE QUESTIONS
SHOULD GO
Questions regarding the alter
natives study should be
directed to Fran Ulmer, Director
of the Division of Policy
Development and Planning
(DPDP), Pouch AD, Juneau,
Alaska 99811, phone (907)
465-3577.

Questions regarding the Susitna
hydroelectric exploration
should be sent to Eric Yould,
Executive Director of the Alaska
Power Authority, 333 West 4th
Avenue, Suite 31, Anchorage,
Alaska 99501 , phone (907)
276-0001.

ISER expects more than doubling of electricity needs despite slower growth rate

Dr. Scott Goldsmith, Institute of
Social and Economic Research.

Initial forecasts from the
Institute of Social and
Economic Research (ISER) in
dicate that future growth of
electric utility sales is
expected to be slower than the
historical Alaskan growth rate.
Because of anticipated high
rates of economic growth,
however, utility sales will equal
or exceed recent national elec-

tricity consumption growth rate times what it is in the railbelt
projections. today.

S I f t d
The railbelt region generally in-

evera orecas s were ma e .
t fl t th t . t eludes these areas: Fairbanks,o re ec e uncer am y .

d· b th f t Talkeetna, PalmerlWasllla,
surroun.mg.o. u ure. Anchorage, the Kenai Penin-
ec.onomlc activity and relative sula Glenallen and Valdez.
pnces of energy. ISER's "most ' ,
likely" forecast indicates that The ISER forecasts are con-
electrical utility sales in the year siderably lower than previous
2000 are likely to be about 2.4 forecasts that served as a basis

of earlier studies of the Susitna
hydroelectric project by the
Corps of Engineers.

Historically, the annual growth
rate from 1965 to 1975 was
about 14%. During the last five
years, it has been 7%. The
projected annual growth rate
over the next 20 years averages
4V2%.

NORTH
....

pacts, safety and reliability.

NORTH TUNNEL OPTION.................................................................... ..
••••••••

• - Devil Canyon Site

•

Previous plans indicated a basin The sites and tunnels shown do preferred concept plan will be
development preference rang- not imply all would be based on such things as an-
ing from a four-dam basin developed. Using a multi- ticipated power needs, costs, The preferred concept plan is
development plan to the more disciplinary approach, the environmental and social im- expected in March 1981.
recent preference for two dams I I
located at Devil Canyon and
Watana.

Tunnels are also being con
sidered in the options for
development of power within
the upper Susitna. Two concep
tual tunnel plans are shown in
the map to the right, along with
three of the pptential dam sites.

Design options
include tunnels



The microearthquake data and
geological data are studied by
both geologists and seismol
ogists. This interdisciplinary ap
proach provides scientists with
information to evaluate the
seismic design criteria for the
dam sites.

mometer was transmitted from
radio to recording seismo
graphs that were installed at the
Watana base camp.

the susltna hydro studies/november 1980

Microearthquake studies
review old data, collect new

The signal from each seis-

The seismometers measure
ground motions for earthquakes
as small as Richter magnitude
zero (magnitude 3 or larger
earthquakes usually can be felt).

Seismic activity in the project
area is being studied by
Woodward-Clyde Consultants'
seismologists.

In addition to reviewing his- Analysis of the records (seis-
torical earthquakes, seis- I mograms) from the seismo-

]! mologists have been monitoring graphs provides information on
microearthquake activity in the microearthquakes in the vicinity
vicinity of the dam sites. During of the dam sites. This informa-
this year 10 very sensitive tion includes the size, location,
seismometers were installed in and depth of each microearth-
shallow holes within a 25-mile quake.
radius of the dam sites.

MICROEARTHQUAKE MEASURES 2.0:
Portable seismographs like this one have been set up at the Watana base camp to register
microearthquake activity. This particular microearthquake, with an epicenter in the southwest cor·
ner of Mt. McKinley Park, measured 2.0 on the Richter scale last August 27th. Microearthquakes
usually are not felt by human beings. They occur constantly throughout the railbelt.

4

The figure above shows a portion of the area around the Devil Canyon dam site. The location of a
mapped fault and several lineaments are shown on a hlgh·altitude aerial photograph taken by a U·2
aircraft. These features along with others In the vicinity of two dam sites are being analyzed by
geologists and seismologists from Woodward·Clyde Consultants. In addition, the Alaska Power
Authority will retain Independent experts to review the work done by Woodward·Clyde, a conser·
vative polley much like "getting a second opinion" within the medical profession.

How to
study
earthquake
potential

Geologic and seismologic
studies are conducted to obtain
an understanding of the seismic
activity within an area. These
studies begin with a com
prehensive review of the
literature and aerial
photography to identify all
faults and lineaments. Faults
and lineaments that may be
potentially important to dam
design are then studied in the
field.

A lineament is a straight line
feature observed on aerial
photographs, maps or from an
aircraft. A lineament may be pro
duced by glacial ice, by faults,
or by other earth shaping
forces. All lineaments are not
necessarily faults.

For the Susitna project, all
potentially important faults and
lineaments within approxi
mately 60 miles of either dam
site have been studied. During
the past year, these preliminary
studies have included aerial
reconnaissance with heli
copters and small airplanes,
along with investigations on the
ground.

Features that are considered to
be of potential importance are
scheduled to be studied in
detail next year.

The objective of these studies is
to determine if the lineaments
are faults and to estimate how
recently the faults may have
moved. Active faults, those that
have moved during recent
geological time, are important
to dam design.

The Denali Fault is an example
of a fault which has had move·
ment during recent geologic
time. The fault is 40 miles north
of both the Devil Canyon and
Watana dam sites. The Denali
Fault is more than 800 miles
long as it runs in generally an

east-west direction through the
Alaska Range.

Studies by a number of geolo
gists show that movement has
occurred along various sections
of the Denali fault during large
earthquakes that have occurred
over several hundred thousand
to several million years. The
average rate of movement has
been approximately one·half

inch per year.

Woodward-Clyde Consultants
are working under contract to
Acres American, Inc., to
evaluate potential seismic
activity.

The first data from Woodward
Clyde Consultants is expected
by the end of 1980. It will
include information obtained to

date and a discussion of
lineaments and faults that need
to be studied in more detail to
understand their potential
significance to the design of
project facilities.

The Alaska Power Authority will
schedule meetings in Spring
1981 and information collected
and analyzed by the consultants
will be presented to the public.

Collins also notes that the plant
studies will have a lasting value
beyond th.e immediate role they
are playing as part of the
feasibility studies on the
Susitna hydroelectric project.

Plant study
considers
affects on
moose habitat

William Collins of the University inch in diameter, are excellent
of Alaska's Agricultural Experi· forage for moose, since the
ment Station in Palmer notes animals cannot break large
that plant ecology studies will branches with their mouths.
support and assist the studies How will the disruption of river
being made on wildlife within flows and flooding affect new
the Susitna River basin. For plant growth that moose rely on
instance, moose eat the leaves, for adequate food supplies?
twigs, and bark of birch, cotton
wood, and willow. When these
trees grow by rivers, they are
subject to flooding, which
exposes new sites for the trees
to grow. Young trees, with
branches no thicker than one

For instance, few descriptions
of vegetation have been made
for the area. Therefore, the
species list of vegetation and
the first detailed vegetation
maps will be two important pro
ducts of the current Susitna
studies.

The specific goals of the two
year plant ecology studies are
to forecast what effect con
struction of the dams would
have on plant life within the
area, to identify the wetland

areas, and to identify plants that
are endangered, rare, or
threatened. Collins and his
assistants will accomplish this
by studying old and new aerial
photographs, and by observing
the area on foot, noting such
findings as the age of vegeta
tion and the effect of seasonal
flooding on the establishment
and maintenance of plants that
are important as forage for
moose. Their first vegetation
maps will be completed by
December of this year.
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Susitna Station

- Tributaries 1%

This is a schematic diagram of the Susltna River system. An impor
tant aspect of this system Is that the upper Susltna (the area under
consideration for hydroelectric development) contributes less than
20 percent of the river's average total flow. Other tributaries, In
cluding the Yentna, Chulitna, and Talkeetna Rivers, contribute the
other 80 percent.
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The development of any hydro
electric scheme on the upper
Susitna will result in seasonal
changes in downstream flow
patterns. Taking the two-dam
proposal as an example, the
three graphs show the
difference between natural
seasonal flow patterns and pro
ject seasonal flow patterns at
three points along the Susitna
River. As one goes downstream,
the difference between natural
and project flows begins to
dissipate as the effects are
diluted by the normal flows from
the other tributaries.

Changes in flow patterns can
have a positive or negative
impact on such things as
fisheries, moose habitat,
flooding, and navigation.

Fisheries directly depend on
water flow. Since the effects of
flow are greater on the up
stream portion of the river, the
initial emphasis of study efforts
is most intensive upstream.
Following the review of the
basic river hydraulics, Acres will
determine the required extent of
assessment of downstream
resources.

GENERAL
Flow studies are one of a
number of types of hydrologic
investigations. Also included
are assessments of reservoir
operation, sediment yield, river
morphology, glacial contribu
tion and ice formation.

Studies
identify
change in
downstream
waterflow

Radio
collaring
used to
study
wildlife

What effect would the construc
tion of a large hydroelectric pro
ject have on the wildlife that in
habits the upper Susitna basin
and downstream areas? Since
this is a question of serious
concern to those studying the
feasibility of building the pro
ject in the Susitna River basin, a
number of respected scientists
have been hired to find the
answer.

will continue this winter as the
researchers note animal
distribution, abundance, habitat
preference, and movement pat
terns. It is easier to study most
animals during the winter
months, because they are more
visible and it is easier to follow
their tracks.

The group of scientists headed
by Gipson has begun a two-year
study of the furbearing animals
that live within the area. Again,
the purpose is to identify and
count them, observe their
seasonal habits, and determine
what kind of habitat they need
in order to live. In view of
existing fodder, how large a

range, for instance, does a red
fox need? Gipson and his col
leagues are studying the
animals by tracking them in the
snow and by radio collaring.
Survey lines are established in
representative types of vegeta
tion and tracks of furbearers are
identified in each vegetation
type.

"It is important that people
know we are not politicians, that
we are not here to decide if the
Susitna project should be built
in the first place," said Dr. Phil
Gipson of the University of
Alaska, Fairbanks, Cooperative
Wildlife Research Unit.

"We are here to study the area
and to determine the impact on
the animal life if construction
takes place. The purpose of all
the studies is to give the deci
sion makers the facts so that
they can make the best decision
with full knowledge of the
positive and negative conse
quences." he said.

There are vast numbers of
animals that live within the
Susitna basin. Bears, wolves,
caribou, moose, fox, otter, and
mink all live in abundance. Why
do they live there? And could
they live somewhere else just as
well?

As part of the Power Authority
investigations, the Alaska
Department of Fish and Game
began monitoring big game
animals last summer by airplane
following earlier tagging and
radio collaring efforts. Studies

Karl Schneider of the Alaska Department of Fish and Game puts a radio collar on moose number
38. An Iridescent orange ear tag makes the moose more visible from the air. Schneider heads a
team of researchers who have identified big game animals within the Susltna basin. The scientists
began monitoring the animals last summer by airplane following earlier tagging and radio collaring
efforts.
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$3 million budgeted to study'.Susitna fish
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Alaska Department of Fish and Game
Wildlife Notebook Series

The fish populations in the
Susitna River system are major
contributors to commercial and
recreational fisheries in the
Cook Inlet basin. Susitna
salmon, for example, occur in
commercial fishery catches
from the entrance of Cook Inlet
to the mouth of the Susitna
River.

Some of the salmon for recrea
tional fisheries use the Susitna
River for migration, spawning
and rearing. The Susitna salmon
inhabit an area as far south as
Deep Creek on the Kenai Penin
sula and as far north as Portage
Creek, which is a short distance
below the Devil Canyon site.

Resident fish species, such as
grayling and rainbow trout, also
contribute to recreational
fisheries throughout the
Susitna system, from its mouth
to its headwaters.

The value of these fisheries to
the State of Alaska requires that
the potential for hydro impacts
on resident and anadromous
fish (such as salmon) be
assessed.

The Alaska Power Authority has
budgeted about 3 million dollars
for the study of the fisheries of
the Susitna River.

Field data on the fish popula
tions and habitat of the Susitna
River will be collected by
biologists of the Alaska Depart
ment of Fish and Game

(ADF&G). Utilizing data supplied
by ADF&G, existing fisheries in
formation, and past experience,
the private consulting firm of
Terrestrial Environmental
Specialists (TES) will assess the
positive or negative impacts of
development and operation of
the proposed hydroelectric pro
ject and suggest measures to
avoid, minimize, or compensate
for possible adverse affects.
Comparisons will be made to
similar systems found in other
cold regions of the world (for in
stance, Sweden and Russia).

TES will be assisted by noted
specialists from the University
of Washington, Dr. Clinton
Atkinson and Dr. Milo Bell. Clint
Atkinson has extensive ex
perience with Alaska salmon
fisheries, including those in the
Susitna basin, while Milo Bell
has 50 years of experience
working on related engineering
problems throughout North
America on hydropower
projects.

The Department of Fish and
Games' responsibility during
the field studies will be to deter
mine existing fisheries condi
tions in the Susitna River. This
includes identifying the
distribution and abundance of
salmon and resident fishes in
the system as well as the J

seasonal importance of the river
to their migration, spawning,
and rearing.

Initial field work for these

studies will begin late in 1980
and continues for 15 months. If
the project goes to the Federal
government for license ap
proval, studies will continue
through the post license
application period.

A major question in the
fisheries study is what would
happen to the Susitna River
fisheries if the dams were built.
For example, will important fish
habitats for migration, spawn
ing, and rearing be favorably or
unfavorably altered? If the im
pacts are negative, can they be
minimized or offset in some
manner such as by hatchery pro
pagation of fish or through a
scheme of regulation of river
flows and discharge through the
dams?

Tom Trent, one of the study
coordinators from the Depart
ment of Fish and Game, em
phasizes that study efforts of
those conducting river
hydrology and water quality
studies must be closely coor
dinated.

Mr. Trent also noted that, "The
Department of Fish and Game
conducted very limited assess
ment work during the years 1973
to 1978, but the intensity and
design for the next fifteen
months and beyond will be aim
ed at collecting information
enabling the State to make ob
jective judgements of probable
project impacts on the Susitna
River fishery resources."

Environmental
studies use
Alaska experts

Terrestial Environmental
Specialists (TES), the con
sulting firm retained by Acres
American, Inc., to conduct the
environmental studies on the
proposed Susitna project, has
contracted with the University
of Alaska on a number of the
studies.

They include: furbearers, birds

and small mammals, land use
and recreation, cultural
resources, and plant ecology.

"We chose the university
because experts there are
familiar with environmental
conditions in Alaska," Jeffrey
O. Barnes, TES president, said.
TES is headquartered in
Phoenix, New York.

Drilling program
completes
first year'

Deep drilling (over 700 feet per
hole) into the areas around the
proposed dam sites determines
the types of rock, the rock struc
ture, its strength, and the

stability of the bedrock on
which dams would sit or
through which a tunnel would
pass. Core samples are then
retrieved and studied by
ge~I.ogists.

R & M Consultants is the sub
contractor conducting the drill
ing program at the Watana and
Devil Canyon sites.

Keys to upper Susitna prehistory may be found
"Before any land-disturbance
activities may take place on
federal or state lands, an inven
tory of cultural resource sites
must be made and recommen
dations developed to lessen or
avoid the impact of the project
on them," George Smith, an
archaeologist with the Univer
sity of Alaska Museum in
Fairbanks, noted last summer.

In other words, before the con
struction of a hydroelectric pro
ject in the Susitna River basin
may begin, there must be an
archaeological survey to locate
sites within the area.

Last summer archaeologists ex
amined 55 sampling sites, deter
mining that 33 of them were of
archaeological importance.
Next summer the museum will
send several crews into the field
to systematically test and
analyze a portion of each site in
order to evaluate its
significance and to then make
recommendations to minimize
possible adverse effects. Sites

that might be adversely im
pacted by project construction
will be excavated if the decision
to construct the hydroelectric
project is made.

During the extensive testing
scheduled for 1981, each site
will be divided into a checker
board of squares one meter in
size. Artifacts found in the
sampled squares will be
catalogued and become a part
of the University of Alaska
Museum's archeological collec
tion, where they will be available
for display and research.

Although it may be premature to
assess the significance of arti
facts before their analysis is
complete, Dixon and Smith are
excited about the results of the
survey. They have discovered
several sites which will help
unravel the poorly understood
prehistory of this area of the
state and which will provide im
portant information about the
way people lived in the upper
Susitna thousands of years ago.

University of Alaska·Falrbanks Photograph

Dr. E. James Dixon and Mr. George S. Smith of the University
Museum head a team of scientists who will investigate the area
for evidence of human activity which, they say, may extend back
10,000 years. Shown above are Les Baxter and George Smith.
They are looking at buried animal bone fragments.



\,.

7

University survey seeks public
comment on recreation potential
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If the Susitna project is built,
the areas surrounding it may be
developed for recreational use.
What kind of use is the subject
of a questionnaire being sent
this fall to residents of
Anchorage, Fairbanks, and the
smaller communities along the
railbelt (Talkeetna, Palmer,
Wasilla, Willow). More than
2,000 people, randomly selected
in these locations, will be asked
by the University of Alaska,
Fairbanks, to describe the kind
of facilities they would like to
see developed. From their
answers, Dr. Alan Jubenville
and Ms. J. K. Feyhl at the
university will determine which
of five concept plans presented
to the respondents is most
acceptable.

In May, the Alaska Power
Authority tentatively will hold
community meetings and
recreation will be one of the
topics. Comments from both
the meetings and from the ques
tionnaire will be analyzed by
the University of Alaska and a
second survey on the subject
will follow. A report will be made
to the Alaska Power Authority in
1981, even though at that time
the question of whether to
develop the project will not have
oeen oecloeo. .

In brief, people are being asked
if they would prefer minimum or
maximum recreation develop
ment (or something in between)
in the areas of the two proposed
damsites.

One concept plan calls for
minimal development and
management. It assumes that
public access by road into the
reservoir areas is restricted or
not permitted. Development
would be limited to a visitor in
formation center on the Parks
Highway. However, access by
float plane would be possible on
the reservoirs and access by
canoe and kayak on the upper
rivers would continue as it does
at the present.

Another plan suggests that ac
cess by road to both reservoirs
is possible. As a result,
primitive campgrounds and sim
ple boat ramps would be con
structed at the damsites. A tour
boat service of the reservoir
would be offered at the Devil
Canyon site.

A third approach calls for exten
sive development at the Watana
damsite and only minimal
development at the Devil
Canyon location. Simple back
country campsites would be
provided at selected locations
around Watana. Additional ser
vices would include a boat ramp
and docking.facility, store and
service station and float plane
tie-downs.

In a fourth concept plan,
the development would be at
reversed locations, with highly
developed facilities provided at
the Devil Canyon reservoir and
damsite and only minimal
facilities at Watana.

In the fifth concept plan, both
damsites would be extensively
developed to include complete
visitor facilities with back
country boat-in campsites built
at five locations. Facilities, in
addition to those suggested as
extensive development in the
third and fourth plans, would in
clude lodging, such as motels,
and restaurants with minimal or
full service.

"The surveys we are making are
more thorough than any made
previously in regard to recrea
tion plans associated with the
development of a hydroelectric
project," Jubenville said. He
noted there were no good plans
at the federal level to assist him.

"We are surveying the people
who live in the area where the
dams are proposed to be built
as well as those who live in the
urban areas both north and
south, and we are surveying
more than once."
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The goal is to identify species
that occur, their abundance, and
what habitats the birds utilize.
Answers will enable the scien
tists to predict the impact that
construction of the Susitna
hydroelectric project would
have on the existing bird life.

Kessel began a field study last
summer, observing birds by
sight and sound, and by using
aerial surveys to search for
evidence of the larger nesters.
Bird habitats will be visited on a
regular basis throughout the
migration and summer periods
over the course of the two-year
period.

ZipITIIJ]

Two year
study on
birds underway

A number of bird species use
the upper Susitna River basin
during the summer and during
migration. They include large
birds such as eagles, hawks,
and swans, and a number of
smaller species.

Dr. Brina Kessel of the Universi
ty of Alaska, Fairbanks, is pro
ject leader for a group of scien
tists studying bird life within
the Susitna River basin.

mammal, its abundance, and
habits. Here, McDonald baits a
mouse trap in an effort to deter
mine the kinds and numbers of
mice present in the different
habitats of the study area. Since
mice and other small mammals
are part of the natural "food
chain," their numbers and con
dition are of crucial importance
in determining the health of the
project area ecosystem.

Stephen O. McDonald, Univer
sity of Alaska biologist, is direc
ting a two-year study of small
mammals that live within the
project area. Among the small
mammals under observation at
present are mice, shrews, red
squirrels, snowshoe hares, arc
tic ground squirrels, por
cupines, and hoary marmots.
The scientists set up sampling
lines to aid them in collecting
such information as the type of

Mice important in food chain

~ -------, This public Information document on the Susltna hydropower project was developed by the Alaska Power Authority

I
Public Participation Office, Nancy Blunck, Director. Comments on the substance of this newsletter and Ideas for
future publications should be forwarded to the Public Participation Office by way of the following coupon.
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Community meetings (like this one in Anchorage in April) will be held in spring 1981. They are ten·
tatively scheduled for Fairbanks, Talkeetna, KenailSoldotna, and Anchorage. Another set of
meetings will be held in spring 1982, just prior to the decision on Susitna.

The ACTION SYSTEM is a
means of suggesting changes
to the plan of study. Send
comments to the Public Par
ticipation Office for review and
comment by Acres and Power
Authority staff.

NEWSLETTERS are widely
distributed to the public and
report factual information about
the studies. This newsletter is
the first of several. To receive
future newsletters, clip and mail
the coupon on page 7.

WORKSHOPS are held as
needed in individual railbelt
communities. Workshops are
narrower in scope than com
munity meetings and serve as a
forum for presenting in-depth in- -
formation on a limited number
of subjects.

ARI.lJ~ 3 3 ?5S 000 '713/8-1-"

. Alaska Resources 3 :> '0 <b IL

8 Llbr~:~:~~i1'.I~tii"«~~o studies/november 1980 .:

How ¥OU
COMMUNITY MEETINGS are ,,\~,!,,~ ,- "'( ~;):1, W ,,' >,," $k '" P

~"":::;$~' ~ "(~' ~ §.~' :-" :?~~':: ::
heldpriortoimportantstudy "~$0 ',;i( " -", .• ~" ".'l,t """::-..,,, \ ~,«.:-:,. <

decisions at four locations ;$%.' ,. ,. ~ . '. ~~ lcan be throughout the railbelt area. H,N· .«~,....,...,,"'" -x·' w .i {\
Meetings review the progress of

•-nvolved studies and ~rovide people with
___ an opportunity to make com-

ments and have questions
answered.

Public concerns
bring changes
in study plan

For about a year, individuals and
agencies have had a number of
opportunities to comment on
the adequacy of the Susitna
study plan. Their comments
have steadily improved the
document. For instance, the
1980 legislature appropriated an
additional $1,365,000 to add
more resources and take more
time in conducting the energy
alternatives stUdy. An indepen
den.t firm was also hired to
conauct tne stuay.

Another example began with a
concern expressed last spring.
One person from Talkeetna
articulated a concern for an·
ticipated impacts on life style
with the following comment:

"When this plan speaks of
social or human impacts, it con·
sistently labels this 'socio·
economic.' When it speaks of
cu)\I\Jral impact, It dces so irt
terms Ol"arCnaeoTogv"an

historical Investigation. eluded that an additional look
should be made on the subject

"I feel that it is desirable and to which the comment spoke:
timely that the plan recognize how would the construction of
the existence of that concept the Susitna p~oject affect the
which is socio-cultural, In a con· current life style of the people
temporary sense. The Pk'I' who live in the immediate dam·
Study is deficient in that, ",,' ..;.... site vicinity?
not."

The study will begin in 1981, and
As a result of this comment and will be coordinated with Frank
similar comments from other Orth's work on the identification
residents of the T.'llkeetna area, and analysis of socio-economic
me ATlfSl(a-P6werAtJth6rity con· conaJTiOri'S.
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The state is also funding a related but separate $1 million study to
consider alternatives to Susitna hydroelectric power. That study,
contracted by the governor's Policy Review Committee, is being
conducted by Battelle-Pacific Northwest Laboratories. It will be
completed in the spring of 1982, concurrent with the Susitna
feasibility studies.

Those explorations, never adequately undertaken before, are now
10 months into a 30-month examination period. Acres American,
Inc. (Acres) has been retained by the Power Authority to manage the
$30 million effort.

potential of the upper portion of the Susitna River. Initial funding
was provided in July 1979, and the explorations were initiated in
January 1980.

A BRIEF HISTORY

INDEPENDENT REVIEW BY EXTERNAL CONSULTANTS
As a part of the Susitna explorations, the Alaska Power Authority is

The purpose of this newsletter, the first of several, is to present appointing an external review board composed of eminent
what is going on with the Susitna studies that are now underway. engineers, scientists, and economists to review the feasibility
The intent is to present the information objectively so that readers studies performed by Acres. Approximately $1 million has been
may make their own conclusions based on facts. budgeted by the Alaska Power Authority for this review, which will

include an independent cost estimate of constructing the Susitna
project.

Information on the energy alternatives study can be anticipated
from the Office of the Governor.

Fairbanks, Anchorage and
Railbelt face major energy
decision ~i;i~~~~ in the "railbelt region" will face a major energy decision

At that time, the feasibility studies on the proposed Susitna
hydroelectric project and a study of the feasibility of a variety of
other energy alternatives will both conclude with their findings.

There has been a great deal of interest for many years in the
building of a hydroelectric project on the Susitna River.

The previous assessments indicated that the Susitna project was
economically feasible and that anticipated environmental impacts
would not be of such a magnitude as to warrant it undesirable. Con
sequently, in 1976 the Alaska State Legislature created the Alaska
Power Authority and asked the new state corporation to begin
detailed feasibility studies on the development of the hydroelectric

THE SUSITNA HYDRO STUDIES
The Susitna investigations fall into 10 general categories. Not all
the studies are going on at this time, nor are all described in this

ILwas initially looked at il"\ the 1940's by the U.S-Bureau of !lewsletter.Jhey include:
Reclamation and later studied by the U.S. Army Corps of Engineers. -forecasts of future electrical needs in the railbelt area between

the Kenai Peninsula and Fairbanks from 1990 through 2010
-hydrologic analysis of the Susitna River
-seismic examination
-geotechnical exploration near the dam sites
-engineering design development
-environmental data collection and impact assessment
-transmission line analysis

continued on page 3
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Expertise applied to socioeconomic questions

the susitna hydro studies/november 1980

1982.

If the state decides to file a
license application in 1982, a
detailed analysis of what affect
construction and operation of
the Susitna project might have
on social and economic condi
tions will then be conducted.

Frank Orth & Associates will
identify and examine changes in
socioeconomic conditions so
that people can make their own
evaluations of how such
changes could affect their life
styles.

are located in northern climates
and presented problems similar
to those the proposed Susitna
project may encounter.

The Susitna project is managed
by Acres out of its main office in
Buffalo, New York. Its resident
office is in Anchorage and the
field camp is in the upper
Susitna basin close to Deadman
Creek.

The Acres organization is active
in diversified fields of planning,
engineering, feasibility studies,
environmental assessment, and
project management. Among
other energy technologies, the
company has more than fifty
years of experience with large
and small hydroelectric
development.

Included in these are the
Churchill Falls project in
Labrador and the Nelson River
project in Canada, both of which

ment and income levels,
business activity, education
enrollment and cost, transporta
tion facilities, and land use
patterns.

Later, between late spring and
early fall 1981 , these same con
ditions will then be described
for a future without the Susitna
project. The result will be a
baseline from which com
parisons can be made. A
preliminary assessment of
socioeconomic impacts that
could result from a Susitna
development will be made prior
to a state decision on Susitna in

in the field work (which would
maximize the expenditure of
monies within the state), and
its proposal to provide for an
extensive and direct public
participation process.

The selection was made with
support from both the public
and the State House Power
Alternatives Study Committee,
a legislative subcommittee set
up to oversee the feasibility
work.

a firm with experience in
conducting socioeconomic
analyses, particularly in Alaska,
is presently conducting the first
phase of a two-phase study that
will identify and analyze poten
tial changes in socioeconomic
conditions.

Between now and spring of
1981, the firm is developing
socioeconomic profiles for
local, regional, and to some ex
tent, statewide areas. These
profiles are descriptions of ex
isting conditions such as
population levels, availability
and type of housing, employ-Frank Orth &Associates, Inc.,

Reasons for the selection in
cluded Acres' past experience
with hydroelectric projects in
sub-arctic regions.

Also important was Acres' deci
sion to utilize Alaskan expertise

The construction and operation
of a hydroelectric project in the
Susitna River basin might affect
the lives of Alaskans, in both
positive and adverse ways.
While Railbelt residents
generally might experience
energy independence and lower
costs for electricity (relative to
other alternatives), certain
groups of people might ex
perience population shifts,
changes in service require
ments, tax rate and revenue
changes, and changes in the
general quality of life.

In November 1979, the Alaska
Power Authority Board of Direc
tors selected Acres American,
Inc., an international consulting
engineering firm, to conduct
the feasibility studies on the
Susitna hydroelectric project.
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SUSITNA ALTERNATIVES
Between the Denali Highway
upstream and Gold Creek
downstream, twelve dam sites
and two primary tunnel plans
are being considered as pos
sible building blocks in the
formulation of a preferred
development plan.

POTENTIAL POWER
For a year with typical precipita
tion and climatic conditions, the
average energy potential of the
basin is about 7 billion Kwh.
This is about twice what the
railbelt generation was in 1979.
There are a number of develop
ment concepts that can be
designed to use all or a portion
of this energy potential.

LAND OWNERSHIP
The major land ownership is by
Cook Inlet Region, Inc., and its
Native village corporations.
There are also some inholdings
within the project area, such as
mining claims, Native allot
ments, open·to-entry parcels,
and homesteads.

PRESENT LAND USE
The project area is presently
used by guided hunters
operating principally out of the
Stephan Lake area, with scat
tered private cabins being pre
sent on most of the larger lakes
in the upper Susitna basin. In
addition, mining claims have
been filed on many of the
tributary streams within the
drainage. Access to the area is
predominently by aircraft,
although there is limited access
by river from the east.

LOCATION
The proposed Susitna River
hydroelectric project is located
on the upper Susitna River, ap
proximately 125 air miles north
of Anchorage, 150 air miles
south of Fairbanks, and 70
miles northeast of Talkeetna.

~~-

Background information on proposed Susitna project
i ,
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continued from page 1 .cost estimating
.preparation of FERC (Federal
Energy Regulatory Commis
sion) licensing documents, if
appropriate

.marketing and financing
analysis

THE SUSITNA WORK
THUS FAR
Last summer, scientists and
engineers went into the field to
begin the Susitna work. An ex
planation and first examination
of this work is the text that
follows on the inside pages of
this newsletter. Further infor
mation will follow in subse
quent reports.

FINAL RECOMMENDATIONS
ON POWER DEVELOPMENT

In April 1982 the five-member
Alaska Power Authority Board
of Directors will formulate its
recommendation to the gover
nor and the legislature in regard
to power development along the
railbelt. At approximately the
same time, the governor's
Policy Review Committee will
be forwarding its independent
recommendation.

THE DECISION
Final determination on the sub
ject rests with the state in 1982.
If the decision is made to pro
ceed with the development of
Susitna, a license application
for construction will be filed
with the Federal Energy
Regulatory Commission in
Washington, D.C.

Who is the

Alaska Power

Authority

The Alaska Power Authority is a
public corporation funded by
the state and headed by a five
member board of directors

appointed by the governor and
approved by the legislature. Its
day-to-day business is con
ducted by a sixteen-member
staff located in Anchorage.

The purpose of the Power
Authority is to assist the
residents of Alaska in both
urban and rural areas in con
structing, acquiring, financing,
and operating power production
facilities of various types.
Those types include fossil fuel,
wind power, tidal, geothermal,
hydroelectric, solar energy pro
duction, and waste energy con
servation facilities. The Power
Authority is currently develop
ing a number of hydropower and
alternative energy projects
statewide.

Alternative energy study goes to Battelle

Ward Swift of Battelle Northwest explains his firm's proposal to
members of the public and the governor's Policy Review Com
mittee this fall. Battelle was selected to conduct the energy
alternatives study. Battelle's work is expected to be completed
at the same time as the Susitna feasibility studies in spring 1982.

cm[;!
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To assure sufficient checks and
balances, the 1980 state
legislature determined that an
independent consulting firm
should conduct the Railbelt
power alternatives study.

In the original plan of study
presented to the Alaska Power
Authority by Acres American,
Inc., Acres was to conduct the
alternatives study in parallel
with feasibility level studies of
the Susitna hydroelectric
project.

This fall the governor's Policy
Review Committee selected
Battelle-Pacific Northwest
Laboratories to make the alter
natives stu-ely. A final report IS

expected in the spring of 1982.

Battelle-Pacific Laboratories, a
Richland, Washington, research
and development firm, is the
newest in a number of Battelle
offices in the United States and
Europe. The company, founded
in 1929, has a staff today of
6,000. Research in the North
west office focuses primarily on
the technological and environ
mental issues of energy produc
tion and use.

Recent studies by Battelle have

included a national coal utiliza
tion assessment and an assess
ment of the effects of thermal
power plant site and design
alternatives on the cost of elec
tric power, both for the federal
government.

"Battelle has a lot of experience
doing exactly what this request
for proposal calls for, and they

. have a great amount of ex
perience doing projects in
Alaska," said Fran Ulmer, chair
woman of the Policy Review
Committee and director of
Policy Development and Plan
ning in the governor's office.

rfl adtlilion to lJImer, memberS"
of the Review Committee in
clude Clarissa Quinlan, director
of the Division of Energy and
Power Development; Ron Lehr,
director of the Division of
Budget and Management; and
Charles Conway, chairman of
the Alaska Power Authority
Board of Directors.

While Acres American, Inc.
reports to the Alaska Power
Authority for the Susitna
studies, Battelle will report
directly to the Policy Review
Committee.

OBJECTIVE I COST
The objective of the alternatives
study is to determine if there are
more cost effective ways to
meet the energy needs of the
Anchorage-Fairbanks railbelt
area than through the develop
ment of the Susitna River's
hydroelectric potential.

Cost of the 18-month study is $1
million.

WHAT ABOUTTHE
RECOMMENDATION?
When the Battelle study is com
pleted in April, 1982, the Policy
Review Committee and the
Alaska Power Authority Board
of Directors will consider the
esuIts-'n-rormulaung-ttTeIr

respective recommendations
for Railbelt power develop-

ments to the governor and the
legislature.

WHERE QUESTIONS
SHOULDGO
Questions regarding the alter
natives study should be
directed to Fran Ulmer, Director
of the Division of Policy
Development and Planning
(DPDP), Pouch AD, Juneau,
Alaska 99811, phone (907)
465-3577.

Questions regarding the Susitna
hydroelectric exploration
should be sent to Eric Yould,
Executive Director of the Alaska
Power Authority, 333 West 4th
Avenue, Suite-31, Anchorage,
Alaska 99501, phone (907)
276-0001.

ISER expects more than doubling of electricity needs despite slower growth rate

Initial forecasts from the
Institute of Social and
Economic Research (ISER) in
dicate that future growth of
electric utility sales is
expected to be slower than the
historical Alaskan growth rate.
Because of anticipated high
rates of economic growth,

Dr. Scott Goldsmith, Institute of however, utility sales will equal
Social and Economic Research. or exceed recent national elec-

tricity consumption growth rate times what it is in the railbelt
projections. today.

The railbelt region generally in-
Several forecasts we~e made cludes these areas: Fairbanks,
to reflect.the uncertainty Talkeetna, Palmer/Wasilla,
surroun~lng ~o~h future. Anchorage, the Kenai Pen in-
ec.onomlc activity and relative sula Glenallen and Valdez.
pnces of energy. ISER's "most ' ,
likely" forecast indicates that The ISER forecasts are con-
electrical utility sales in the year siderably lower than previous
2000 are likely to be about 2.4 forecasts that served as a basis

of earlier studies of the Susitna
hydroelectric project by the
Corps of Engineers.

Historically, the annual growth
rate from 1965 to 1975 was
about 14%. During the last five
years, it has been 7%. The
projected annual growth rate
over the next 20 years averages
4112%.

Watana Site

NORTH
....

pacts, safety and reliability.
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Previous plans indicated a basin The sites and tunnels shown do preferred concept plan will be
development preference rang- not imply all would be based on such things as an-
ing from a four-dam basin developed. Using a multi- ticipated power needs, costs, The preferred concept plan is
development plan to the more disciplinary approach, the environmental and social im- expected in March 1981.
recent preference for two dams I I

located at Devil Canyon and
Watana.

Tunnels are also being con
sidered in the options for
development of power within
the upper Susitna. Two concep
tual tunnel plans are shown in
the map to the right, along with
three of the potential dam sites.

Design options
include tunnels
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Microearthquake studies
review old data, collect new

In addition to reviewing his- Analysis of the records (seis-
torical earthquakes, seis- ,mograms) from the seismo-
mologists have been monitoring graphs provides information on
microearthquake activity in the microearthquakes in the vicinity
vicinity of the dam sites. During of the dam sites. This informa-
this year 10 very sensitive tion includes the size, location,
seismometers were installed in and depth of each microearth·
shallow holes within a 25-mile quake.
radius of the dam sites.

mometer was transmitted from
radio to recording seismo
graphs that were installed at the
Watana base camp.

The microearthquake data and
geological data are studied by
both geologists and seismol
ogists. This interdisciplinary ap
proach provides scientists with
information to evaluate the
seismic design criteria for the
dam sites.

Seismic activity in the project
area is being studied by
Woodward-Clyde Consultants'
seismologists.

The seismometers measure
ground motions for earthquakes
as small as Richter magnitude
zero (magnitude 3 or larger
earthquakes usually can be felt).

The signal from each seis-

MICROEARTHQUAKE MEASURES 2.0:
Portable seismographs like this one have been set up at the Watana base camp to register
mlcroearthquake activity. This particular mlcroearthquake, with an epicenter in the southwest cor
ner of Mt. McKinley Park, measured 2.0 on the Richter scale last August 27th. Microearthquakes
usually are not felt by human beings. They occur constantly throughout the railbelt.

4

The figure above shows a portion of the area around the Devil Canyon dam site. The location of a
mapped fault and several lineaments are shown on a hlgh·altltude aerial photograph taken by a U·2
aircraft. These features along with others In the vicinity of two dam sites are being analyzed by
geologists and seismologists from Woodward·Clyde Consultants. In addition, the Alaska Power
Authority will retain Independent experts to review the work done by Woodward·Clyde, a conser
vative policy much like "getting a second opinion" within the medical profession.

How to
study
earthquake
potential

Geologic and seismologic
studies are conducted to obtain
an understanding of the seismic
activity within an area. These
studies begin with a com
prehensive review of the
literature and aerial
photography to identify all
faults and lineaments. Faults
and lineaments that may be
potentially important to dam
design are then studied in the
field.

A lineament is a straight line
feature observed on aerial
photographs, maps or from an
aircraft. A lineament may be pro
duced by glacial ice, by faults,
or by other earth shaping
forces. All lineaments are not
necessarily faults.

For the Susitna project, all
potentially important faults and
lineaments within approxi·
mately 60 miles of either dam
site have been studied. During
the past year, these preliminary
studies have included aerial
reconnaissance with heli·
copters and small airplanes,
along with investigations on the
ground.

Features that are considered to
be of potential importance are
scheduled to be studied in
detail next year.

The objective of these studies is
to determine if the lineaments
are'faults and to estimate how
recently the faults may have
moved. Active faults, those that
have moved during recent
geological time, are important
to dam design.

The Denali Fault is an example
of a fault which has had move
ment during recent geologic
time. The fault is 40 miles north
of both the Devil Canyon and
Watana dam sites. The Denali
Fault is more than 800 miles
long as it runs in generally an

east-west direction through the
Alaska Range.

Studies by a number of geolo
gists show that movement has
occurred along various sections
of the Denali fault during large
earthquakes that have occurred
over several hundred thousand
to several million years. The
average rate of movement has
been approximately one·half

inch per year.

Woodward-Clyde Consultants
are working under contract to
Acres American, Inc., to
evaluate potential seismic
activity.

The first data from Woodward
Clyde Consultants is expected
by the end of 1980. It will
include information obtained to

date and a discussion of
lineaments and faults that need
to be studied in more detail to
understand their potential
significance to the design of
project facilities.

The Alaska Power Authority will
schedule meetings in Spring
1981 and information collected
and analyzed by the consultants
will be presented to the public.

Collins also notes that the plant
studies will have a lasting value
beyond the immediate role they
are playing as part of the
feasibility studies on the
Susitna hydroelectric project.

Plant study
considers
affects on
moose habitat

William Collins of the University inch in diameter, are excellent
of Alaska's Agricultural Experi- forage for moose, since the
ment Station in Palmer notes animals cannot break large
that plant ecology studies will branches with their mouths.
support and assist the studies How will the disruption of river
being made on wildlife within flows and flooding affect new
the Susitna River basin. For plant growth that moose rely on
instance, moose eat the leaves, for adequate food supplies?
twigs, and bark of birch, cotton
wood, and willow. When these
trees grow by rivers, they are
subject to flooding, which
exposes new sites for the trees
to grow. Young trees, with
branches no thicker than one

For instance, few descriptions
of vegetation have been made
for the area. Therefore, the
species list of vegetation and
the first detailed vegetation
maps will be two important pro
ducts of the current Susitna
studies.

The specific goals of the two
year plant ecology studies are
to forecast what effect con·
struction of the dams would
have on plant life within the
area, to identify the wetland

areas, and to identify plants that
are endangered, rare, or
threatened. Collins and his
assistants will accomplish this
by studying old and new aerial
photographs, and by observing
the area on foot, noting such
findings as the age of vegeta·
tion and the effect of seasonal
flooding on the establishment
and maintenance of plants that
are important as forage for
moose. Their first vegetation
maps will be completed by
December of this year.
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Susitna Station

- Tributaries 2%

- Tributaries 1%

This is a schematic diagram of the Susitna River system. An impor·
tant aspect of this system is that the upper Susitna (the area under
consideration for hydroelectric development) contributes less than
20 percent of the river's average total flow. Other tributaries, in·
eluding the Yentna, Chulitna, and Talkeetna Rivers, contribute the
other 80 percent.
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Changes in flow patterns can
have a positive or negative
impact on such things as
fisheries, moose habitat,
flooding, and navigation.

Fisheries directly depend on
water flow. Since the effects of
flow are greater on the up
stream portion of the river, the
initial emphasis of study efforts
is most intensive upstream.
Following the review of the
basic river hydraulics, Acres will
determine the required extent of
assessment of downstream
resources.

The development of any hydro
electric scheme on the upper
Susitna will result in seasonal
changes in downstream flow
patterns. Taking the two-dam
proposal as an example, the
three graphs show the
difference between natural
seasonal flow patterns and pro
ject seasonal flow patterns at
three points along the Susitna
River. As one goes downstream,
the difference between natural
and project flows begins to
dissipate as the effects are
diluted by the normal flows from
the other tributaries.

GENERAL
Flow studies are one of a
number of types of hydrologic
investigations. Also included
are assessments of reservoir
operation, sediment yield, river
morphology, glacial contribu
tion and ice formation.

Studies
identify
change in
downstream
waterflow

Radio
collaring
used to
study
wildlife

What effect would the construc
tion of a large hydroelectric pro
ject have on the wildlife that in
habits the upper Susitna basin
and downstream areas? Since
this is a question of serious
concern to those studying the
feasibility of building the pro
ject in the Susitna River basin, a
number of respected scientists
have been hired to find the
answer.

will continue this winter as the
researchers note animal
distribution, abundance, habitat
preference, and movement pat
terns. It is easier to study most
animals during the winter
months, because they are more
visible ~nd it is easier to follow
their tracks.

The group of scientists headed
by Gipson has begun a two-year
study of the furbearing animals
that live within the area. Again,
the purpose is to identify and
count them, observe their
seasonal habits, and determine
what kind of habitat they need
in order to live. In view of
existing fodder, how large a

range, for instance, does a red
fox need? Gipson and his col
leagues are studying the
animals by tracking them in the
snow and by radio collaring.
Survey lines are established in
representative types of vegeta
tion and tracks of furbearers are
identified in each vegetation
type.

"It is important that people
know we are not politicians, that
we are not here to decide if the
Susitna project should be built
in the first place," said Dr. Phil
Gipson of the University of
Alaska, Fairbanks, Cooperative
Wildlife Research Unit.

"We are here to study the area
and to determine the impact on
the animal life if construction
takes place. The purpose of all
the studies is to give the deci
sion makers the facts so that
they can make the best decision
with full knowledge of the
positive and negative conse
quences." he said.

There are vast numbers of
animals that live within the
Susitna basin. Bears, wolves,
caribou, moose, fox, otter, and
mink all live in abundance. Why
do they live there? And could
they live somewhere else just as
well?

As part of the Power Authority
investigations, the Alaska
Department of Fish and Game
began monitoring big game
animals last summer by airplane
following earlier tagging and
radio collaring efforts. Studies

Karl Schneider of the Alaska Department of Fish and Game puts a radio collar on moose number
38. An iridescent orange ear tag makes the moose more visible from the air. Schneider heads a
team of researchers who have identified big game animals within the Susitna basin. The scientists
began monitoring the animals last summer by airplane following earlier tagging and radio collaring
efforts.
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$3 million budgeted to stody':Susitna fish
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The fish populations in the
Susitna River system are major
contributors to commercial and
recreational fisheries in the
Cook Inlet basin. Susitna
salmon, for example, occur in
commercial fishery catches
from the entrance of Cook Inlet
to the mouth of the Susitna
River.

Some of the salmon for recrea
tional fisheries use the Susitna
River for migration, spawning
and rearing. The Susitna salmon
inhabit an area as far south as
Deep Creek on the Kenai Penin
sula and as far north as Portage
Creek, which is a short distance
below the Devil Canyon site.

Resident fish species, such as
grayling and rainbow trout, also
contribute to recreational
fisheries throughout the
Susitna system, from its mouth
to its headwaters.

The value of these fisheries to
the State of Alaska requires that
the potential for hydro impacts
on resident and anadromous
fish (such as salmon) be
assessed.

The Alaska Power Authority has
budgeted about 3 million dollars
for the study of the fisheries of
the Susitna River.

Field data on the fish popula
tions and habitat of the Susitna
River will be collected by
biologists of the Alaska Depart
ment of Fish and Game

(ADF&G). Utilizing data supplied
by ADF&G, existing fisheries in·
formation, and past experience,
the private consulting firm of
Terrestrial Environmental
Specialists (TES) will assess the
positive or negative impacts of
development and operation of
the proposed hydroelectric pro
ject and suggest measures to
avoid, minimize, or compensate
for possible adverse affects.
'Comparisons will be made to
similar systems found in other
cold regions of the world (for in
stance, Sweden and Russia).

TES will be assisted by noted
specialists from the University
of Washington, Dr. Clinton
Atkinson and Dr. Milo Bell. Clint
Atkinson has extensive ex
perience with Alaska salmon
fisheries, including those in the
Susitna basin, while Milo Bell
has 50 years of experience
working on related engineering
problems throughout North
America on hydropower
projects.

The Department of Fish and
Games' responsibility during
the field studies will be to deter·
mine existing fisheries condi
tions in the Susitna River. This
includes identifying the
distribution and abundance of
salmon and resident fishes in
the system as well as the
seasonal importance of the river
to their migration, spawning,
and rearing.

Initial field work for these

studies will begin late in 1980
and continues for 15 months. If
the project goes to the Federal
government for license ape
proval, studies will continue
through the post license
application period.

A major question in the
fisheries study is what would
happen to the Susitna River
fisheries if the dams were built.
For example, will important fish
habitats for migration, spawn
ing, and rearing be favorably or
unfavorably altered? If the im
pacts are negative, can they be
minimized or offset in some
manner such as by hatchery pro
pagation of fish or through a
scheme of regulation of river
flows and discharge through the
dams?

Tom Trent, one of the study
coordinators from the Depart·
ment of Fish and Game, em
phasizes that study efforts of
those conducting river
hydrology and water quality
studies must be closely coor
dinated.

Mr. Trent also noted that, "The
Department of Fish and Game
conducted very limited assess
ment work during the years 1973
to 1978, but the intensity and
design for the next fifteen
months and beyond will be aim
ed at collecting information
enabling the State to make ob
jective judgements of probable
project impacts on the Susitna
River fishery resources."

Environmental
studies use
Alaska experts

Terrestial Environmental
Specialists (TES), the con
sulting firm retained by Acres
American, Inc., to conduct the
environmental studies on the
proposed Susitna project, has
contracted with the University
of Alaska on a number of the
studies.

They include: furbearers, birds

and small mammals, land use
and recreation, cultural
resources, and plant ecology.

"We chose the university
because experts there are
familiar with environmental
conditions in Alaska," Jeffrey
O. Barnes, TES president, said.
TES is headquartered in
Phoenix, New York.

Drilling program
completes
first year

Deep drilling (over 700 feet per
hole) into the areas around the
proposed dam sites determines
the types of rock, the rock struc
ture, its strength, and the

stability of the bedrock on
which dams would sit or
through which a tunnel would
pass. Core samples are then
retrieved and studied by
geologists.

R & M Consultants is the sub
contractor conducting the drill
ing program at the Watana and
Devil Canyon sites.

Keys to upper Susitna prehistory may be found
"Before any land-disturbance
activities may take place on
federal or state lands, an inven
tory of cultural resource sites
must be made and recommen
dations developed to lessen or
avoid the impact of the project
on them," George Smith, an
archaeologist with the Univer
sity of Alaska Museum in
Fairbanks, noted last summer.

In other words, before the con
struction of a hydroelectric pro
ject in the Susitna River basin
may begin, there must be an
archaeological survey to locate
sites within the area.

Last summer archaeologists ex
amined 55 sampling sites, deter
mining that 33 of them were of
archaeological importance.
Next summer the museum will
send several crews into the field
to systematically test and
analyze a portion of each site in
order to evaluate its
significance and to then make
recommendations to minimize
possible adverse effects. Sites

that might be adversely im
pacted by project construction
will be excavated if the decision
to construct the hydroelectric
project is made.

During the extensive testing
scheduled for 1981, each site
will be divided into a checker
board of squares one meter in
size. Artifacts found in the
sampled squares will be
catalogued and become a part
of the University of Alaska
Museum's archeological collec
tion, where they will be available
for display and research,

Although it may be premature to
assess the significance of arti
facts before their analysis is
complete, Dixon and Smith are
excited about the results of the
survey. They have discovered
several sites which will help
unravel the poorly understood
prehistory of this area of the
state and which will provide im
portant information about the
way people lived in the upper
Susitna thousands of years ago.

",-',-~,

University of Alaska·Fairbanks Photograph

Dr. E. James Dixon and Mr. George S. Smith of the University
Museum head a team of scientists who will investigate the area
for evidence of human activity which, they say, may extend back
10,000 years. Shown above are Les Baxter and George Smith.
They are looking at buried animal bone fragments.
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University survey seeks public
comment on recreation potential
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If the Susitna project is built,
the areas surrounding it may be
developed for recreational use.
What kind of use is the subject
of a questionnaire being sent
this fall to residents of
Anchorage, Fairbanks, and the
smaller communities along the
railbelt (Talkeetna, Palmer,
Wasilla, Willow). More than
2,000 people, randomly selected
in these locations, will be asked
by the University of Alaska,
Fairbanks, to describe the kind
of facilities they would like to
see developed. From their
answers, Dr. Alan Jubenville
and Ms. J. K. Feyhl at the
university will determine which
of five concept plans presented
to the respondents is most
acceptable.

In May, the Alaska Power
Authority tentatively will hold
community meetings and
recreation will be one of the
topics. Comments from both
the meetings and from the ques
tionnaire will be analyzed by
the University of Alaska and a
second survey on the subject
will follow. A report will be made
to the Alaska Power Authority in
1981, even though at that time
the question of whether to
develop the project will not have
been decided.

In brief, people are being asked
if they would prefer minimum or
maximum recreation develop
ment (or something in between)
in the areas of the two proposed
damsites.

One concept plan calls for
minimal development and
management. It assumes that
public access by road into the
reservoir areas is restricted or
not permitted. Development
would be limited to a visitor in
formation center on the Parks
Highway. However, access by
float plane would be possible on
the reservoirs and access by
canoe and kayak on the upper
rivers would continue as it does
at the present.

Another plan suggests that ac
cess by road to both reservoirs
is possible. As a result,
primitive campgrounds and sim
ple boat ramps would be con
structed at the damsites. A tour
boat service of the reservoir
would be offered at the Devil
Canyon site.

A third approach calls for exten
sive development at the Watana
damsite and only minimal
development at the Devil
Canyon location. Simple back
country campsites would be
provided at selected locations
around Watana. Additional ser
vices would include a boat ramp
and docking facility, store and
service station and float plane
tie-downs.

In a fourth concept plan,
the development would be at
reversed locations, with highly
developed facilities provided at
the Devil Canyon reservoir and
damsite and only minimal
facilities at Watana.

In the fifth concept plan, both
damsites would be extensively
developed to include complete
visitor facilities with back
country boat-in campsites built
at five locations. Facilities, in
addition to those suggested as
extensive development in the
third and fourth plans, would in
clude lodging, such as motels,
and restaurants with minimal or
full service.

"The surveys we are making are
more thorough than any made
previously in regard to recrea
tion plans associated with the
development of a hydroelectric
project," Jubenville said. He
noted there were no good plans
at the federal level to assist him.

"We are surveying the people
who live in the area where the
dams are proposed to be built
as well as those who live in the
urban areas both north and
south, and we are surveying
more than once."
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The goal is to identify species
that occur, their abundance, and
what habitats the birds utilize.
Answers will enable the scien·
tists to predict the impact that
construction of the Susitna
hydroelectric project would
have on the existing bird life.

Kessel began a field study last
summer, observing birds by
sight and sound, and by using
aerial surveys to search for
evidence of the larger nesters.
Bird habitats will be visited on a
regular basis throughout the
migration and summer periods
over the course of the two-year
period.

Zip[[[[]]

Two year
study on
birds underway

A number of bird species use
the upper Susitna River basin
during the summer and during
migration. They include large
birds such as eagles, hawks,
and swans, and a number of
smaller species.

Dr. Brina Kessel of the Universi
ty of Alaska, Fairbanks, is pro
ject leader for a group of scien
tists studying bird life within
the Susitna River basin.

mammal, its abundance, and
habits. Here, McDonald baits a
mouse trap in an effort to deter
mine the kinds and numbers of
mice present in the different
habitats of the study area. Since
mice and other small mammals
are part of the natural "food
chain," their numbers and con
dition are of crucial importance
in determining the health of the
project area ecosystem.

Stephen O. McDonald, Univer·
sity of Alaska biologist, is direc
ting a two-year study of small
mammals that live within the
project area. Among the small
mammals under observation at
present are mice, shrews, red
squirrels, snowshoe hares, arc
tic ground squirrels, por
cupines, and hoary marmots.
The scientists set up sampling
lines to aid them in collecting
such information as the type of

Mice important in food chain
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How YOU
can be
involved...

COMMUNITY MEETINGS are
held prior to important study
decisions at four locations
throughout the railbelt area.
Meetings review the progress of
studies and provide people with
an opportunity to make com
ments and have questions
answered.

WORKSHOPS are held as
needed in individual railbelt
communities. Workshops are
narrower in scope than com
munity meetings and serve as a
forum for presenting in-depth in
formation on a limited number
of subjects.

NEWSLETIERS are widely
distributed to the public and
report factual information about
the studies. This newsletter is
the first of several. To receive
future newsletters, clip and mail
the coupon on page 7.

The ACTION SYSTEM is a
means of suggesting changes
to the plan of study. Send
comments to the Public Par
ticipation Office for review and
comment by Acres and Power
Authority staff.

the susitna hydro studies/november 1980

Community meetings (like this one in Anchorage in April) will be held in spring 1981. They are ten
tatively scheduled for Fairbanks, Talkeetna, Kenai/Soldotna, and Anchorage. Another set of
meetings will be held in spring 1982, just prior to the decision on Susitna.

The study will begin in 1981, and
As a result of this comment and will be coordinated with Frank
similar comments from other Orth's work on the identification
residents of the Talkeetna area, and analysis of socio-economic
the AlasKa Power Au!hor:it¥ con- conditions.

Public concerns
bring changes
in study plan

For about a year, individuals and
agencies have had a number of
opportunities to comment on
the adequacy of the Susitna
study plan. Their comments
have steadily improved the
document. For instance, the
1980 legislature appropriated an
additional $1,365,000 to add
more resources and take more
time in conducting the energy
alternatives study. An indepen
dent firm was also hired to
conduct the study.

Another example began with a
concern expressed last spring.
One person from Talkeetna
articulated a concern for an
ticipated impacts on life style
with the following comment:

"When this plan speaks of
social or human impacts, it con
sistently labels this 'socio
economic.' When it speaks of
cu.ltural impact, it does so in
terms of archaeology and

historical investigation.

"I feel that it is desirable and
timely that the plan recognize
the existence of that concept
which is socio-cultural, in a con
temporary sense. The Plan of
Study is deficient in that it does
not."

cluded that an additional look
should be made on the subject
to which the comment spoke:
how would the construction of
the Susitna project affect the
current life style of the people
who live in the immediate dam
site vicinity?

T.his is the first of several ne,ws/eUers published by the A/aska
PowerAuthority for citizens at the raifbett. Thepurp0se is to pre
senfbbjectlve1nformatlon on the progress of the SlJsitna
hydroelectric feasibility studies so tha t readers may make theit
own conclus}&'n$, based on accurate' Information.

Eric P~ Yould\<:Executlve Director
Nancy alunck, Director of Public Participation

Alaska P'ower At:lthority
333 W. 4th· Suite 3'\1

Anchorage, Alaska 99501
phone(907)276~OO1
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