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WATANA AIRSTRIP FEASIBILITY STUDY

PHASE I

A. IRTRODUCTION

During the performance of exploration activities associated with the
FY 83 Winter Geotechnical Program, it became apparent that a
fixed-wing airstrip at the Watana Camp Site could significantly cut

the logistical costs of site programs.

In accordance with Alaska Power Authority guidance and direction,
culminating with a meeting on March 19, 1983, a two-phase Watana

Airport Study Plan was proposed and approved for implementation.

The basic sc@@eﬂmf the Phase I Feasibility Study presented in this
report was to determine the cost benefits of constructing an
airstrip at the Watana Site this summer. The cost benefit analyses
were performed by evaluating permitting, site specific scils
conditions ol the upper materials along the proposed airstrip

centerline, airstrip vsage and eccnomics.
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Based upcn APA review and concurrence with the Phase I Feasibility
conclusions and recommendations, as stated herein, the scope of
Phase II of the study will include planning and preparation

activities.

Planning activities will encompass an in depth field study of
topography and drainage, eguipment mobilization plans und schedules,
detailed preparation of cost estimates and the filing of regquired

permit applications.

Preparation activities will encompass the develcpment of a contract
package, provide preparation management, cost and schedule control,
guality control and the development of a set of as-built drawings
and details. Keeping these goals in mind, the conclusions and

recommendations of the Task 39 Study Team now follow.
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*B.  CONCLUSLONS AND RECOMMENDATIONS

As a result of the performance of the Feasibility Study discussed

herein, the following conclusions and recommendations have been

reachad:
CONCLUSIONS
i.
2.
3.
@ ®

The construction of a temporary airstrip at the Watana

Cawnp this & wmer is both feasible and cost effective.

The topography at the Qatana site in the vicinity of
the proposed zirstrip naturally favors a 2,300 foot
long runway with expansion potential to 4,000 fest and
6,000 feet lengths reguiring additional sarthwork

act lvity.

The natura’ existing foundation materials are silty
sande with small amounts of gravel overlain by a thin

section of peat and organics.

Due to the high silt content of the structural
foundation materials, these materials are classified as
poorly d-azining. This property of the foundation has
been heavily considered in the planning, preparation

and maintanence of the airstrip.

¥
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Two types of airgtrips have been proposed; a winter
strip and a year round strip. Both strips will reguire

the mobilization of additional sguipment to the site.

The winter strip is a 2,300 foot long runway withoot
surfacing. The use of the airstrip will be limited to
periods when the foundation materials remain frogen
{possibly November to May) and will reguire the
strategic location of snow fences and large guantities
of grader maintenance during pericds of breakup and
freeze. The total order of magnitude cost estimate for
this strip is $200.000 and it will take approximately

one month to prepare.

i

The year round strip places a stabilized soil surfacing
on top of the proposed winter strip for a total ozrder
of magnitude cost of $400,000 and an additicnal 20 days

of prepavation.

Results of the economic analyses indicats that the cos:

b4y
¥

of airstrip preparation can be offset in total through

f

savings in fixed-wing support to site activities.
Considering an active two Season site sunloration

£

program and strategicell lanned fuel hauls:

bag
o
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al The winter strip will £r1ly pay for itself after
11 months of use, with a potential savings o
§275,000 esach vyear, theveafter. The winter strip
will reguire a significantly greater amount of
maintenance than the surfaced, year round strip.

B} The vear round strip will pay for itself after 17

months of use, wi*™ a potential savings of

$360,000 per year, thersafter.

I% has therefore bsern concluded that the vear round surfaced strip
affords the greatest savings per year of operation after break even.
ant provides the highest degree of reliability of the cases

evaluated.

RECOMMENDATIONS

i As a result of the above stated conclusions, znd taking
into consideration budgstary restrictions for the
upcoming FY 84, it is the Joint Venture's
recommendation to proceed with the preparation of a
wincer strip this suvmmer in July, 1983. Hext vear with
the advent and start up of an active summer exploration
program, the stabilized soil surfacing could be

installed on the winter strip prior to peak denmand on

[¥R

the alirstrip.
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By advocating this two stap preparation scheme, partial
benefits will be realized during the first half of
FY 84, with full benefits during the second half of the

2. Following this approach, after formal Alaska Power
Authority review and approval of the Fessibility
Results, the Phase II - Planning and Preparation

Activities will begin.

The Phase II Activitiy will be divided into two subtasks. The first
subtask will include planning activities such as a detailed field
topographic study, thz development of a mobilization plan and
gchedule, a detailed preparation cost estimate and permit
application. The second subtask will include preparation activities
such as the development of a contract package of preparation
details, preparation management, schedule and cost control, guality

control and the development of a package of as built details.

The estimated cost of providing the planning subtask activity
described above is $42,000., with a work duraticon of approximately 3
weeks. During this time, the estimated cost and schedulr for the

actuzl airstrip preparaticon will be developed.

As stated before, preparation activities can not begin until all

reguired permits and authorizations are grantsd.
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C. PERMITTING

A feasibility permitti.g review was performed on the proposed
airstrip in Section 27 (28), T 32N, RS5E, SM. Included in this
reviaw were requiremeunts for permits, approvals, and land use

authorizations. The results of this review are presented in Table A.

In reviewing each of the eleven euthorizations presented in the
table, attention mueg: be given to Authorization No. 7, Corp of
Engineers Section 404 Permit, to discharsye dredge or £fill materials

to wetlands.

The reguirements of thic permit applicaticn are directly dependent
upon the results of Authorization No. &, Wetland Determination by
the Corp. To minimize possille delays in oreparaticqa, due to the
estimated minimur 390 day approval cycle, the Joint Venture will
implement a reguest for Authorization No. 6 as soon as Phase II

Activities are approved by the Alaska Power Authority.

~d
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D. SITE INVESTIGATIONS

As part of the Phase I Feasibility Study, 2 site investigetion wasg
~erformed to determine soil properties and foundation requirements,
borrow metarial sources along the proposed airstrip alianment,

bearing cepaciiy. drainage, preperation eguipment reguirements, and

schedules .¢ preparation costs.

This gecticon of ths report presents the resulte of the site
investigation and laboratory testing program completed in early
April 1983 at the Watana Camp 8ite as they relate to the conceptual
planning activities for the proposed airstrip. It is .nt the
detailed plan that is reguired for preparation of che airstrip. The
Catailed plan for the alrstrip will be developed in Phase II of the
program upon review and approval of this report. A temporary
airstrip of 2300 feet will be the emphasis of this report with
mention of exterding the airstrip length to 4,000 and 6,000 feet s

deemed nelesSsSary.

The airstrip location is as described by R & M Consultants in their
Cotober 1980 report, attachsd a. Appendix A. This lacation has been
chosen based on prevailing wind data that has been collected 2¢ the
Watana Site. The prevailing winds are out of the northeast such
that sn orientation of north 0% east will provide good win“d

coverage under most weather conditions.
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The airstrip is located on Cook Inlet native corporations land
F8ection 27 {28), T32N, R3E, 8.M.] rather than BLM land for the
purpose of reducing the permit reguirements. The natural topography
in the general vicinity of the airstrip is relatively flat thus
providing a site with a potential for the preparation of a cost

efficient airstrip.

Presented below is a discussion on the site investigation and

laboratory testing programs:

i. SCLuS INVESTIGATION

The soils investigation of the airstrip was accomplished in

conjunction with the Winter Geotechnical Program. The winter

Fad

investigation avoided excessive cost and ground disturbance that
S YT - - ;£ ; I N - ' = : 1 am PR
would have oc ed if a spring (break-up) program was implemented.

The drill rig used was a Mcbile 24 mounted cn a self-propelled flex

track ri

[t}

. A four inch drill bit was attached to a 3 3/4"
continuous flight auger, thus providing a means of sample recovery

and field determinatiocn of soil identification.
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A total of fifty-five auger holes were drilled along the airstrip
alignment to an average depth of five feet, as shown in Figure

No. 1. The Boring Logs of these holes are presented in Appendix B.
The £light auger procedure of drilling provided a very disturbed
sample, affecting identification and classification, and is limited

o recovering material no greater than 1' - 1 1/2" in size.

Samples were recovered and placed in plastic bags for laboratory
identification, sealed in jars for moisture content, and saved in

cloth bags for proctor compaction testing later on.

The soil boring results of the drill program, as shown in Figures 2
and 3, have determined that an organic scil layer of 0-=2 feet in
deptn covers most of the airstrip. An area of deep organics is
locat.d just north of centerline at station 36+00; and a very wet
and deep organic area is located between staticon 41450 and station
47+400. A minor pocket of frozen ground was located just north of

station 36+00 at a depth of 3=5 feet.

Underlying the organic material is a silty sand material with smalys
amounts of gravel. This material will be the airstrip structural

foundation material.

F
©



[
£
A i

e ﬂg

&

T &
L

I

Figure 2 shows the main strip boring profile along the centerline of
the airstrip alcag with the true scale ground elevation exhibiting
the natural slope. For the sake of presenting detailed boring log

data, this profile and others, have been exaggerated in scale.

The airstrip has been divided into three main segments. The main
strip is 2,500 feet long with the possibility of expansions to the
east and west of 1,500 feet and 2,000 feet, respectively. The main
gtrip is differentiated from the east and west extensions by major
topographic features. Each of the three airstrip segments reguires
relatively small amounts of earthwork if treated by itself, but when
combined into a single strip, major earthwork will be reguired at
each end of the 2,500 foot strip. Thus, for the present time,
considering camploading and budget, emphasis will be placed on ths

initial strip only.

The centerline grade cf the p.oposed strip shown on Figure 2 has

been held as close to 2 ¥ as possille to utilize natural topoyraphy,

-

remove unstable materials ar” to minimize cut and £ill guantities.

Profile "D=D" shows the depth and limits of peat 75 feet north of

o

he runway between station 34+0C -nd 37+00. A minimum of two feet
of the peat will be removed. \ stabilizing feb.ic will be placed
cver the .ompleted excavatic and natura!l! silty sands backfill will

be placed to grade,



Figure 3 shows the soil profile for the east and west extension of
the initial main airstrip. The west extension may be used to
increase the runway to a total length of 4,000 feet and the east

y

extension in copbination with the west extension can increass the

o~ runway length to the total length of to 6,000 feet. The west
i extension will reguire regrading of the initial temporary airstrip
g“ when prepared The east extension will reguire substantial
8 8
earthwork and engineering activities due to topography and
%j foundation conditions. This area has a 300 foot long sectiom of
o runway that is very wet and consists of peat to depths of five
§§ feet. Below the peat is a wet and soft silty sand. Large

%

earthmoving eguipment and & borrow source for szand and gravel will
be reguired for extending the airstrip to &,000 feet through this

ared.

2
L 2. LARORATORY TESTING

e

Laboratory testing was performed by Harding-Lawson and Assoclates

personnel located at the Watana Site scil laboratory and in the

e

6 ¥
anchorage laboratorv. The types of tests performed were sievw

%

i analysis, moisture content, specific gravity, Atterberg limits,
minus 200 wash sieves, organic content, hydrometer analysis, proct

{

% s - 2o < N - . -
compaction and soll stabilization tests. The results of all rests

; {excluding the soil stabilization progran, are sumparized in Table

&
and presented in Appendiz C.

i

i

{
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The rvesults of the sieve analysis tests indicate that the typical
natural existing soil, to be used in the preparation of the
airstrip, is a silty sand with a small amounts of gravel. Generally
there is 30% sand with 30-40% silt and 5-20% gravel. The gravel is
subangular and subrounded. Figure 4 shows a group of gradation
curves compiled from typical samples. The material is classified

as 8M under the Unified Soil Classification System.

HMoisture contents were performed on samples at various depths and
locations. Generally, the soils within four feet of the surface
have aclsture contents of 153-20% and the lower soils have moisture
contents of 8 to 12%. Specific gravity tests were performed with
the results ranging between 2.72 and 2.75, the general range for

s0ils with this classification.

Due to the high sand content in most of the samples only three
Atterberg limit tests were performed. The samples were located in
the area of the west extension. The results of the tests indicate

soils with low plasticity. All other sa

=]

ples from the foundation
axamined were found £o be nonplastic. As an extension of the sieve
analysis and Atterberg limit data, hydrometer tests were perfcrmed.
These tests indicate that the Clay content of the fines portion of
the samples tested is generally less than 53%. As an additional
means of determining the amount of fines in the samples, minus 200

sieve tests were performed. This test

[ie}

ave guick results for



Crganic content tests were performed to evaluate the heavy organic
content of the top layer. Proctor compaction tests were performed
at various locations along the airstrip. The results indicated a
paximum dry density ranging between 128-133 pcf at an optium

moisture content of 8%.

Through evaluation of the data discussed above, the following

considerations are presented:

The ideal material for the airstrip foundation would be a gravelly
sand which would allow for a well ccompacted base along with a free
draining material thus providing for low maintenance. The silty
sand foundation at the Watana Site is a material with an assumed

permeability of 1073

cm/sec and which is classified as a poor
drainage material. Therefore, discussions will follow later in the

report concerning the preparation of a surface treatment.

Follow ng the completion of the site investigation and laboratory
test program, and taking these factors into consideration,
Feasibility Study activities were initrated. The details of the

study are presented in report Section E, to follow,

14
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E. FEASIBILITY CONSIDERATIONS

Utilizing the data obtained from the site investigation programs,
Feasibility Study activities were initiated. These activities
included, conceptual planning, construction consideraticns, soil
cement surfacing, runway expansion cost and schedule consider-~

ations. The details of each of these activities follows:

i. CONCEPTUAL PLANNING

The natural topography where the proposed airstrip is located is
generally £lat with minor sloping depressions and hills. To aid in
the preparation of the airstrip the proposed runway grade has been
selected to follow the natural topography allowing for strippi: as
required. A major consideration in preparation of the airstrip is
the availability of equipment. Presently at the site there is a D=7
bulldozer and a one cubic vard front end loader. Due to the
limitations of available site eguipment to prepare the airstrip, and
the desire to disturb the least amount of land possible, the
airstrip has been proposed to be fifty feet wide with ten foot

shoulders.

Figure 5 shows a proposed typical airstrip section. The soil

stabilized surfacing is an option discussed later in the report.

15



Drainage ditches will run along both sides of the runway and
discharge flow at convenient low points in the natural topography.
The ditches are planned to allow for quick drainage of the airstrip
surface 50 that the surface can be used as soon as possible after a
rain storm. The airstrip surface is to be crowned at 2% in the

transverge direction to create rapid drainage of free surface water.
In the area where the soft material can not be removed without
creating a large excavation, filter fabric will be used to stabilize

the foundation.

2. PREPARATION CONSIDERATIONS

To prepare the 2,500 foot initial airstrip this summer, extra
congideration must be given to the existing topography and eguipment
availability. A small grader and a small roller must be mobilized
to the site to complete the preparation of the strip. Earthwork and
grading on the runway will be limited to the capability of the D=7
dozer and a grader to push material and move swmall quantities of
spoil material with the front-end loader. Compaction of material
will be accomplished by track walking with the bulldozer, a small
webble wheel roller, and the front end loader. Expected compaction
will be about 85%. This will generate an insitu compacted dens:.y

cf approximately 110 pcf.

15
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Tre method of preparation will be to load and blade the organic
material to the sides of the airstrip and push and blade usable
materials along the axis of the runway. The total cut volume is
approximately 11,500 cubic yards of which 5,35C cubic yards is spoil
and 4,620 is to be used for £ill. The remaining 1,465 cubic yards
of usable fill is cut between stations 12+00 to 34+00 and can be
used as £ill between stations 35400 to 37+00 where the deep peat

layer exist.

3. S0IL STABILIZATION

As stated earlier in the report, the runway foundation materials are
& silty sand with smell amounts of gravel. These materials are a
poor drainage material which will prevent airstrip use during
break-up and wet periods (May through October). Laboratory and
field experience gained during the past twenty years in the
construction industry has shown conclusively that soils can be
hardened adequately by the addition of relatively small quantities
of portland cement. The stabilirecd scil mixture results in a
strong, durable surfacing material providing additional longevity to

the runway and reducing maintenance costs.
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Preparing a soil cement surfacing in the first foot of depth at the
proposed Watana airstrip would provide a hard surface and with a 2%
crown will provide very good drainage characteristics. Due to frost
heaving, settling and loading, the stabilized socil will eventually
break-up into a gravel type material that could be regraded as
required during normal maintenance of the airstrip and recemented if

desired.

One of the key factore that account for successful application of
soil~cement as a surfacing layver is careful predetermination of
engineering control factors in the laboratory and their application

throughout preparation.

To determine the amount of cement required, a laboratory program is
currently in progress at Harding and Lawson's Anchorage laboratory.
Site goils, representative of the airstrip foundation materials were
brought to the laboratory for visual examination and evaluation.

The s0il was then classified by the AASHO system so that the
Industry Standard empirical graphs and charts made by Portland
Cement Association can be used for the short cut method. The short
cut method is based on standard soils and provides trial mix
recommendations to help reduce the time needed to perform various

tests.



After determiring the theoretical scil cement ratio from grain size
characteristics, soil cement cylinders are then prepared in four
inch models for wet-dry tests, freeze~thaw tests and comprensive

strength breaks at 7 days, 28 days, and 60 days.

Due to the time required for the completion of this phase of the
testing the results of soil stabilization test program will be
presented, as a supplementary report as soon as the results are

available.

4. RUNWAY EXPANSION

The 2500 foot airstrip described above is considered to be a
temporary facility., A major expansion may be required before
construction of the dam begins. To expand the airstrip to four
thousand feet would require regrading the temporary airstrip from
station 0+00 to station 40+00. The scil between station 0+00 and
14+00 will require remedial treatment of a soft foundation area and
would reguire the minor use of maejor earth moving eguipment to

excavate and regrade a constant slope airstrip.

If a still longer airstrip is required to support the camp

operations and site construction activities, the east extension can
be used, thus producing a runway of six thousand feet. This area of
expansion would require major earthwork to take care of the very wet

and soft area between station 41+50 and station 47+00. Also needed
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would be a borrow source of sand and gravel so that the airstrip can
be adequately built to provide a gocd landing surface with free

drainage.

5. COST AND SCHEDULE

Based upon the conceptual planning details previocously discussed,
preliminary cost and schedule estimates were developed. Estimates
were . based upon the preparation of two types of preliminary
airstrip, both of which are 2,500 fcot by 70 foot. The def.nition

of each of these types of strips are defined below:

A, WINTER STRIP

The winter strip is proposed to be prepared to the standard
dimensions without a runway surfacing. Preparation is based upon
the availability of a D~7 Dozer, a cne-vyvard frontend loader, a small
motor grader and a small roller. The dczer and loader 3re already
at the site. A small motor grader and roller will have to be

mobilized by helicopter to the site prior to the start of

preparation.

Preparation activities will emphasize closing up the surface of the

runway and drainage features. It is esnvisioned that with adequately
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placed snow fences and continued maintenance of the runway, service
may be considered reliable from November through May of each year.
Air service to the Watana Camp during the remaining months of June
through October, is to be -upplied through helicopter services when

the alrstrip can not be used.

The order of magnitude cost for the preparation of this type of
strip is estimated to be $200,000. This estimate is based upon a
7-man construction team on each shift, twe shifts per day.

Utilizing standard production rates for tnc required equipment, a
duration of thirty days is calculated for preparation. Eguipment
mobilization, the cost of materials, and logistical support are alsc

included in this estimate cost.

It must be noted at this time that airstrip preparation activicies

cannot be started until permitting requirements are fulfilled.

B. YEAR ROUND STRIP

The year round strip is proposed to be prepared to the standard
dimensions discussed above with the addition cf a one foot thick
stabilized soil runway surfacing. Preparation is based upon the
completion of the winter strip described zbove with the additicn of

the stabilized soil surfacing.

21
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Tre preparation of the surfacing will reguire the additional
mobilization of a large dlsc, pump and piping system and cement.
The prepacation of . :» surfacing will require an additional twenty
days to complete at an ailditi nal estimated cost of $20,000. ihe
total cost of the soil stabilizaticn, year round strip is thereiore,

estimated to be $£400,000,

The cost-benefit ratios for € ~n of the twe types of strips are

presented in Section F, Economic Analysis, which follows.
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The economic analyses performed as part of this feasibility study

wags basically divided into two subtasks. The first, was to

o

formulate the total costs of eguipment wobilization and airstrip

3

preparation. The results of this subtask have been presented in

Section E of this report.

i

wing service as well. The cost savings of fixed-wing service to

fute

proposed airst

¥

ip vs. helicopter service for the camp was then
caleoulated considering activities such as fuel hauls,
transport, eguipment and grocery deliveries, and maintenance. Bas
on the assumed duration of future esploration programs, fixed-wing

costs to the

1. PIXED-WING VERSUS ROTARY WING SERVICE
In order to accomplish the economic analyses and cost comparisons
described above f[wo basic study cases were defiped.

CASE 1 Considers the construction of 2,300 foot by 70 font
airstrip at trhe katana camp, suitable for light aircraft up o0 a
CASA 212 or 2 Twin Otter. Ul is case is further divided as {ollows

23

The second subtask involved establishin

winter strip and to the year round strip were compare

rate structure for fixed-winy service of all types, and for rotary

the
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CASE 1A Considers the use of the winter strip from
b vember lst to April 30th; with heavy maintenance and chancy usage
from May lst to October 3Yst. Fuel hauls are planned in April and

November. The total cost of construction is $200,000.

CASE 1B Considers tne use of the year round strip with
nermal mpaintenance and fuel hauls are planned in February and July.

The total cost of construction is $400,000.

CASE 2 Considers the use of rotary wing helicopter service
to the Watana Site, Winter traffic of personnel and light freight
are planned into Miller Lake on skis. Summer traffic is planned to
Ta.keetna by fixed-wing and then by helicopter to Watana. Fuel

lifts are made by helicopter from the Chulitna siding to the site in

February and Julv.

2. USAGE PLAN

Followin

(18]

the definition of the study cases above, the following

usage plan was established as a pase for the comparative cost

ot
bty

ANALYEES .
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CASE 1A ASSUMPTIONS (WINTER STRIP)

o Winter Seasgon

o Break

Four fixed-wing trips per week from Anchorage to

Watana with personnel and luggage.

One trip per week from Anchorage to Watana with

supplies and freight.

Two fuel lifts of 100,000 gallons (April &

November).

Up and Summer

Chancy usage with high meintenance factor.

40% of flights are able to use the strip. The

remainder use helicopter service.

Two fixed-wing trips per week from Anchorage to
Watana with personnel, luggage and supplies (as

possible).

Remainder of flights are fixed-wing to Talkeetna,
rotary to Watana as described in detail in Case 2

below.

[ge]
(W3]



o Local Watana helicopter support of field activities
will be equal in all cases and is therefore not

considered in the cost comparison.

e} Use of 1983 costs-unescalated.

CASE 1B ASSUMPTIONS (YEAR ROUND STRIP)

o Four fixed-wing trips per week from Anchorage to Watana

with personnel and luggage.

o One trip per week from Anchorage to Watana with

supplies and freight.

o Two fuel 1ifts of 100,00 gallons each.

o] Local Watana helicopter support of field activities

will be equal in all cases and is therefore not

considered in the cost comparison.

o Use 1983 costs-unescalated



%

(1

CREE 2 ASSUMPTION (ROTARY WING CHLY )

helicopter transport to Watana; from May through
December.

o One trip per week as described above for supplies and
freight - all year round.

o Four fixed-wing trips per week from Anchorage to Watana

with personnel and luggage to Miller Lake on skis: {rom

December to May.

o Two fuel hauls of 100,000 gallons each in February and
July by helicopter from the Chulitna siding to Watans,
c Local Watana helicopter support of field activites will

be egual in all cases and .3

P

herefore not considered

in the cost comparison.

3

< Use 1983 costz-unescalsa

e

¥

f
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Urilizing the
folliowing ¢
CASE 14

jail

bove defined study cases and usage plans, the

o8ty were developed.

{WINTER STRIP)

O

§ 42,000 cost of preparation of plans

$200,000 constraction cost

$ 26,600 per guarter - transport costs {strip

open)

$ 40,600 per guarter - transport costs (strip

partially closed)

$ 18,000 per guarter - winter mainten

[$)]
f
m
n
s}
P
(s

{strip open)

F.

$ 30,000 pur guarter - summer maintenance cost

# N “ AN
istolp parts ]

Chs

1ly close

4]



O

CASE_1B

$32,400 per guarter - work hcur cost for travel

{(strip open)

(YEAR ROUND STRIP)

sl

:ﬁ-_i?r{
O

ey

ClLSi

$ 63,000 cost of preparation of plans

$400,000 construction ~ost

$ 2€,600 per guarter transport costs

$ 75,000 fuel lift costs

$ 32,400 per quarter - work hour cost for travel

(ROTARY WING ONLY)

Zerc construction cost

$ 50,600 per guarter transport costs

$171,000 fuel haul costs.

68,409 per guarter - work hovr cost feor travel

[

The accumulated cost: of each of the three study cases are proserted

in Figure 6.

29



An analysis of these relationships indicates that the potential
earned savings from fixed~-wing service to the camp will fully eqgual
the $200,000 construction cost of the winter strip after 11 months

of assumed usage. In the same way, the break even point for the

} $400,000, year round strip is found to be 17 months.

Once the break even point is reached, the winter strip accrues
savings over the helicopter case at an average rate of $23,000 per
month. The yve2ar round strip accrues savings over the helicopter
case at an average rate of 330,000 per month taking all these

factors into consideration. If the strip is built this July 1983,

the total savings accrued to April 1986 by the construction of the

winter strip is approximately $477,400 while the total savings

accrued by the yvear round strip is also approximately $467,000.

At this time., emphasis must be given to the chancy nature of the

winter strip during break up and freeze cycles. Slight changes in
weather from the assumed usage pattern could weigh heavily to the
helicopter usage case thus increasing the costs significantly. The
year round strip provides a much higher level of reliability with an

larger overall cost savings as well.

The accunulated cost of ech of these three cases described above are

presented in the table which follows.

e}
[




17783

10785

4/84

/84

0/84

1./85

. 4/85

CASE 1A (Winter Strip)

$ 40§6Q§
75,000
39 8@@

g0

”“?%ﬁ“aﬂs

$ 40,600
30,000
48,600

§ 903,600

s 26,600
75,000
18,000
32,400

$1.055,600

$ 26,600
18,000
32,400

$1,132,600

$ 40,600
75,000
30,000
48,600

57,936,800

Design Cost

Cost of Strip

Strip Operation
Maintensnce (summer)
s ur Cost-Travel
Cumulative Costs

“rip Operation

Cuntulative Costs

Strip Operation
Maintenance (winter)
Workhour Cost-Travel
Cumttlative Costs

Strip Operation

Fuel Haul
Maintenance (summer)
Workhour Cost-Travel
Cumulative Costs

Strip Operation
Maintenance {summer)
Workhour Cost-Travel
Cumulative Costs

Strip Operation
Fuel Haul
Maintenance (winter)
Workhour Cost~Travel
Cumulative Costs

Strip Operation
Miantenance {winter)
Workhour Cost-Travel
Cumulative Costs

Strip Operation

Fuel Haul
Maintenance (summer)
Workhour Cosr~Travel
Cumulative Costs

AIRSTRIP STUDY COSTS

CASE 1B (Year Round,

$ 63,000
400,000
26,600
18,000
32,400

§ 540,000

$ 26,600
75,000
18,000
32,400

§ 692,000

5 26,600
18,000
32,400

8 ?0? GO0

¥
S BRI e

iLAJ Lt I
{5

<
0
]
3
o

$1,150,000

$ 26,600
18,000
37 409

227 CDQ

$ 26,600
75,000
18,000
32,400

$1,379,000

Fage 1 of 2

CASE 2 (Helicoprer}

-0~
$ 50,600

o

e o
64,800
§ 115,400

$ 50,600
171,060
-0
64,800
§ 401,800

$ 50,600
-0

64,300

5 517,200

$ 50,600
171,000
0O
64,800
§ 803, 600

$ 50,600
~0-

58,800

$ 973,000

$ 50,600
171,000
e
68,800
$1,7213,400

$ 50,600
~0-

68,800
1,332,300

5 50,600
171,000
o o

63,800

51,623,200




Cask iA (Winter Strip)

$ 40,600

73,000
18,000
$1,598,000

Strip Operation
Maintenance (summer)
Workhour Cost~Travel
Cumulative Costs

Strip Operation
Fuel Haul
Maintenance {winter)

Workhour Cost-Travel

Cumulative Costs

Strip Operation
Maintenance (winter)
Workhour Cost~Travel
Comulative Costs

ATRSTRIP STUDY COSTS

CASE 1B (Year Round)

$ 26,600
18,000
32,400

§ 1,456,000

§ 26,600
75,000
18,000

$ 32,400

$ 1,608,000

$ 26,600
18,000
32,400

ROV, 196 Pirnc: %
$ 1,685,000

TOTAL COST SUMMARY

Winter Strxip- from 7/83 to 4/86
Year Round Strip~ from 7/83 to 4/86
Present Helicopter Usage~ from 7/83 to 4/86

DIFFERENTIAL COST SUMMARY

$ 1,675,000
$ 1,685,000
$ 2,152,400

Using the existing helicopter usage plan as a base:

[~}

Page 2 of 2

CASE 2 (Helicopter)

$ 50,600
e
68,800
$1,742,600
$ 50,600
171,000
68,800
$2,033,000
$ 50,600
O
68,800
§2,152,400
BREAK EVEN

The winter strip breaks even in cost in 11 months (6/84), and accumulates savings
at the rate of § 275,000 each year thereafter. By 4/86, the total accumulated savings
will amount to $ 477,400,

° The year round strip breaks even in cost In 17 months (12/84), and accumulates
savings at the rate of § 360,000 each year thereafter. By 4/86, the total aceumulated
savings will amount to § 467,000,

°The construction of either fixed wing airstrip at the Watana Site this summer will
provide significant cost savings (§ 470,000) compares tc helicopter use during the
planned site investigation programs through April 1986.
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Authorization

Agency

1.

ILand Use
Section 27

Section 28 CIRL

Talkeetna
Special Use
Permit

Material
Acquisition

Notice of FAA
Intent to
Establish an
Airport Landing

Aren

Uperating

Certificate FAA

Wetland
Determination CCE

TABLE A

Watana Base Camp-Proposed Airstrip
Permits and Land Use Authorizations

Knikatnu, Inc.

{Rnik
select)

Matanuska~Susitna Special Use
Borough

Description Lead Time

APA Agreement In effect

APA Agreement In effect

est. 30 days
Permit

Purchase

Form 7480-1  21-3C days

Form 5280-1 up to 30 days

Request to
determine if
CCE permit
reguired

10 days

Comments

Will require
extension
(Expires
1/1/84)

Will require
extension

(expires
1/1/84)

Dependent
upon Native
definiticn of
subsurface
borrow, or
surface use.

Alrstrip
inspection
required



TAHLE A
Watana Base Camp-Proposed Airstrip
Permits and Land Use Authorizations

Authorization Agency Description Lead Time Comments

7. Permit to

discharge

dredged or

£i1l materials

to wetlands CCE Section 404 est. minimum
Permit 90 days

8. Certificate of

Reasonable

Assvrance ADEC Review of COE est. 30 days
with respect
to maintaining
State water

quality standards

2. Determination
of Consistency

with Coastal

Mgt. Program  ADPDP Review of COE  est. 30
Parmit with days
respect to

maintaining State
water quality
standards

10. Aviation
Radio Beacon FCC - none Watana Base Camp
has a signal
issued to
CIR-HEN 7/29/80

11. Archaeological

Clearance AINE-LP - None Surveyed 1280
and archae-
olcgical
clearance
recommended .
However, should
any cultural
resources be
uncovered lwring
construction or
use of the
alrstrip, the
project
archaeclotist
must e
contacted so
necessary action
can be taken,

33



TABLF B
= §s§ PARYICLE SIZE ANALYS $ ' ATTEZBERG | moist |REMARKS
= ¥ £ " i F
AERED 254 SIEVE ANALYSIS (%e) g o« UMITS  (CONTEN
%: §§ §§ % ffg COBBLY | GRAVEL | SAMD 5>LT}CLAY% £ :‘Z’ L PLL P W
[ R R [P s -%_5;420—
AS1 0~1 ; L
! L O5FRBAE 17,2
1~ 5 ;
AS1 3 | __ ! Frgenie 5 o
AS1 1-3 43,4
35 3~4 sM 9.4 '83.9] 36.7
ASZ O=1 48.9 : :
EESRALE 75.a
AS2 1~3 50.7
AS2 3~4.5 1,411
AS3 2,5-3 &M 6.4 | 64.3] 29.3
AS3 -4 25.7
| o (C.K em: 4.5
AB3 5=7 .
i e CERRLE 1.7
H
as3l | 8-9.5 su 3.1 | se.6) 292
. 1
254 55 18.9 »
§ gEganac ., o
ASS] 3.5~4 5 84.7 | cresmmi
. COREBAE 895
2S5 5.5-d.5 44.5
AS5 =12 M 6.9 | 55.4] 237.7 H
257 1.3~3.5 sM 9.4 | 48.2| 42.:
AS7 10.0f &M 14.61 45.7{ 39.7 12.7
259 1.5-7.5 SM 9.9 | ©7.3] 233.8
§
asib | 3.5-4.5 s 0 57.61 42.41 vyes
§
Remarks:
LAB TEST SUMMARY MR B o
WATANA AIRSTRIP STUDY AIRAR)
SLUSITHA

Susitna Hydroelectric Project 3




TABLE B

) §é£ ! PARTICLE SIZE ANALYSIS ATTERBERG | MOIST REMARKS
SHTEN 855?» SIEVE ANALYSIS (%0) S o LIMITS ~ JCONTEN
EiZe| Eu | £2Z [COBae |GRAv.. | SAND [si/clav| 85w [Li] ru] 21| w (%
i< e M FANES > S
0§ o [ Pot =2 U= L =
n512 «5=1.0] & 7.4 162.1 | 30.5 Fmﬁangg -
ORES
2513 710 M 8.0 54.7 { 37.3 | ves 2222
AS13 13-15 1 &M 25.8 45,0 | 29.2
nS813 15-17.5 SM 17.1 149.0 | 33.%
Organic
%Sld 5~7.5 Content 11.2
¥
hs1a =10 | M e ds12 340
114 12.5-15 S 12,0 153.5 | 34.5
hsie|  5-7.5 | an | 34,1 138.5 | 27.3
nS17 -7 .5 | SM 0 52.2 | 47.8 | ves 18.4 16.5 2.3
A817 7.5-10] SM 3.9 i52.6 | 43.5 20,8 47.1 3.7
AB19 57 8M 13 52.2 34.8 11.5
A521 i &M $.2 151.3 | 34.5
M523 35 SM 7.2 158.8 | 34.0
LS24 1.5-2.p SM 10.2 {53.5 | 36.3 13.3
PAS25 1-2.5 | oM 4.6 153.3 42.1
ABZ6 (1~2.5 SM 4.2 148.7 | 47.1 26.4
L5226 2 Bdd M 46,6 53.4 yes Gg=2.75
W26 7.5-9 1 M 40.7 130.2 | 29.1 T
o
1527 3-5 5 16.4 152.4 28,2
L ;
| Remarks:
LAB TEST SUMMARY ffm T B
. FUN A LA
ATANA ATRSTRIP STUDY

gelectric Projec

SUSITNA JOINT vENT




TABLE P
= §g‘i‘,i‘-’ PARTICLE SIZE ANALYSIS ATTERBERG | MOIST. REMARKS
Olw | __ |gE2 STV ANALYSTS (a1 T LIMITS  [CONTENT
eSS 5% £ 2% [COBSLE [ GRAVEL | SAND [SILT/CLAY §§E tleclen [w (v
Qi | O b W e T &=
AS28 1.5-245 &M 10.8 158.8 | 30.4
AS2E 2.5-10.0 o 16.5 152.1 | 31.5
AS29 1-2.5 SM 9.8 154.6 | 35.6
AS29 6~7.5 &M 20.0 [52.1 27.9
AS30 1-2.5 SM 5.4 54.4 39.7 ves 23.5
AS30 2.5-5 M 8.5 52.0 39.5
AS31 2,5=3 16.8
AS32 25=2 .0 uog?g%g -
AS33 25=2.5 17.3
AS33 2.5-5 M 8.7 56.2 35.1 12.3
AS34 5=2.C 86.3 85%%%%% 0.1
AS3S 0-2.5 &M 19.8 1 51.0 29.2 10.6
AS30 0-2.5 M 21.4 158.7 19.4
AS37 1-2.5] M 10.5 |64.7 | 24.3
7537 2.5-4J5 37.1
AS38 1-2.51 sM 13.2 |63.2 | 23.8
AS38 2.5-4 41.3
AS40 1-2.5| M §.5 |55.2 | 36.5
AS4 L 24 &M 3.3 48.3 42 .4
Hemarks:
LAB TEST SUMMARY L’//]? [E 7 M BT R s
op UIAde g T IS Al

WATAMA ALRSTRIP STUDY | ’
SUSITNA JOINT wENTL eF

Susitna Hydroelectric Project



TABLE B
% gad PARTICLE SIZE ANALYS'S ATTERBERG | MOIST |REMARKS
© oL SIEVE AMALYSIS (o) < LIMITS  lCONTENT
HER S5 5@% COBBLE | GRAVEL | SAND [SIT/CLAY| B % [LL ] PL] Bl | W (%)
|8z 8L | 55E TE
AS4 2 1-2.5 ] SM 11.5 |51.1 | 37.4 26.6 B
AS42 2.5-51 8M 22.3 {57.7 | 20.0 9.9 | Gg=2.67
AS43 1-2 19.8
AS44 «5=2.Q 26.4
AS44 2-4 M 15.6 (62.8 | 31.6 4.3
AS45 1-2.5} &M 3.0 i51.7 3 21.3
AS4E 3-5 8M 5.8 [57.6 | cu.b 11.0
AS4E RTINS 10.3 160.6 | 29.1
ASLY 2 3 37.6
AS49 2-2.5) SM o 147.5 | 45,2
ASA9 5-7.51 M 0 31.1 | 48.9 | yes
AS4D 5-—7,5‘ 20.1 15.414.8 | Gg=2.72
s Rs ] oy 13.4
TSN I=-2.5{ &M 10.2 168.3 | 20.5
hss1 3-5 sM 6.9 |50.1 | 43.0
ASS2 1-2.5 46.1
AS54 1-2 S| 5.4 (50.4 | 44.2 13.0
AS54 8.5-91 sM 6.2 (61l.4 | 32.4 5.6
Remarks:
LAB TEST SUMMARY f}{@ j B )jg r,.}} um
WATANA i

SUSITRA JOINT VENTURE

Susitna Hyaroelectric Project
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TABLE B

= §$§f PARTICLE SIZE ANALYS!S ATTERBERG | MOIST. REMARKS

O nES SIEVE ANALYSIS (%s) L LIMITS  [CONTENT,

ﬁ"‘ g E:: ““uc‘gw s o W P p W (%)

2iE® ) Ew | E£IF | COBBLE | GRAVEL | SAND [SILT/CLAY| O oin ftL | PL PL | W (%

;% SC B= S50 I E-
ML 2-2.5 22.7
MCL 3-3.5 20.8
iéfﬁi Ga""leS %g;@g%g 127 |
2=-2.5 &M 8.7 05,9 1 30.4 20.2
HG ] 2.5-3.0 &M 0.0 162.8 § 37.2
4 2=2.51 &M 2.1 166.4 | 31.5
MCS 2=2.51 &M 7.2 155.5 { 37.3

Cr i

OB 1-1.5 L

o) 3-5 &M 6.6 4,1 9.7
M7 J=2.5 A6.0
MCE 1-2 SM 52.6 147.4
MCS 1-2 27.9

| |
Hemarks:
LAB TE SUMMARN oy e @8 @
=t HARZA-EBASCD

WATAMA AIRSTRIP STUDY
WALANA ALl SUSITHNA JOINT VENTURE

.

Susitna Mydroelactric Project
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A.  INTRODUCTION

This Study was done as an integral part of the larger Susitna
Hydroelectric Project studies. The Susitna Hydroelectric Project
includes proposals for one or more iarge hydroelectric dams on the
upper Susitna River between the Parks Highway near Talkeetna
and the Denali Highway. Site locations for two major dams are
being studied. The site identified as "Watana Dam" is the further-
est upstream site. Winter access is possible on the North side of
the river near the Watana site. )

During the winter of 1979/80 a torty man base camp was moved in
using a “Roligon" train from the Denali Highway. This camp is
lecated on relatively level terrain North of the Susitna River a
short distance upstream from the Watana site. Crews have been
working dut of this camp since the early spring of 1980 and con-
tinuous field operations are expected well into 13882 znd beyond.
The camp has been labeled "Watana Camp".

Access to Watana Camp at this time is possible by helicopter on a
year round basis and by Roligen during winter months. It is
difficult to anticipate supply requirements with sufficient accuracy
to aliow resuppiy by Roligen on an annual basis. Resupply by
helicopter is difficult ond mu more costly than if fixed wing
aircraft could be used. In addition personne! access could be

provided much more economically by fixed wing aircraft.

A determination has been mace that adeguate landing facilities for
fixed wing aircraft should be provided near Watana Camp. The
purpose of this location study is to deteine the best location for
a runway capable of handling fixed wing aircraft up to and in-
cun{ding the Twin Otter.
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4.

in order to reduce the permit requirements Watana Camp was
located on Cook inlet Regional Corporation fand rather than
BLM land. [t was feit that, if possible, the runway for the
Twin Otter should aiso be confined to Cook inlet Regional

Corporation land.

The orientation of a runway should always be determined, as
much as possible, by the prevailing winds. Wind data was
available from the camp weather station.

Wet land encrdéhment is always a consideration from an
enginear’ng viewpoint. Construction on wet areas is gen-
erally more complex and expensive than on well drained soils.
it is obviously desirabie to choose an alignment with a mini-
mum of water problems.

Avasilable soils data has been included as a2 parsmeter. 5oil
logs from barrow pit exploration were aveilabie and were
considered. The location of available material sources and the
suitability of native materials for construction have deﬁnéte

impacts on project costs.

While not specified FAA criteria for a General Transport
runway is assumed to controi. Basic démensions are shown in
Table 1. Maximum runway grades are not to exceed 2%.

Exhibit 4 shows the primary cross-sectional requirements.
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TABLE I

DIMENSIONAL STANDARDS, BASIC AND GENERAT, PRANSPOPRT. ATRPORTS

NON-PRECISION RUNWA™S PRECISICN RUNWAY
/1 BASTC TRANSPORT GENERAL FOR BASIC CR
ITEM DI A2 B TRANSPORT | GENERAL TRANSPORT
Runway‘bength ) A | See Figures 5, § As vequiredAs required by
and 7 by eritical{critical airplane
airplane
Width-Runway B - 75¢ 100¢ 100°¢ 150!
~Taxiwaey - C 40" /3 4Q1/3 401/3 40¢/3
» -Runway Safety | :
Ares D 150¢ 300° 300 500
: Runway, Centeriine to
-Taxiway Center- A
fine E 200¢ 200° 300 406G°
-Airplane Parking .
Area F 2757 3007 475° 6507
-Parallel Runway | G As Pey Current FAA Criterip
Taxivay Centarline to -
-Airplane Parking
Area H 75¢ 100 175° 2500
~Fixed or Movable '
Obstacle 1 50! 75¢ 100¢ 200"
-Parallel Taxiway{ J 150¢ 1501 200" 300!
B:ilding Restriction
Line to
-Ranway Center- . .
line K 250°¢ 300°¢ 350°¢ . 750
-Taxiway Center-
iine . L 50°¢ 75°¢ 100° © 200t

/1 Letters are keyad to those shown as dimensions on Figure 3.

/2 Basic Transport Column A {s to be used only at those low activity sites
where an existing utility runway, having no anticipated need for an
instrument approach procedure of any kind, is extended for business jets,
For all other basic transport airperts use Column B.

/3 Make straighc taxiway s-ctions 50 feet whan airplanes with a wheel tread
over 25 feet will use the aivrport. A width of 50 feet will be required ¢
for airplanes with tread over 35 feez. Make curved sections conform to
Figure 8,

Taken from FAR AC 150/530C0-6
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C. APPROACH

Work began in late August 1980, with a detailed analysis of wind
data accumulated by the weather stations at Watana Camp. The
prevailing winds are out of the North East such that an orientation
of North 60° East will provide good wind coverage under most
weather conditions. The wind data is shown on Exhibit 8.

With the prevailing winds documented and the controling grades
and dimensions chose from FAA Advisory Circuigrs the selection of
alternative locations could be made. Contour mapping ge  ~rated
by the Corps of Engineers on a scale of 1"=200° with 5 tour
intervals was used. Two potential runway sites were ide.... ed on
the contour mapping quite close to Watana Camp. Alternate A is
Scuth of camp as close as dimensions in Table 1 will allow.
Alternate B is on a low ridge North of camp at about the same
distance. There were no other locations apparent that were close
to Watana Camp. ’

Each alternative was reviewed to determine how well each control-
ling parameter was satisfied. Alternative A appears to be the
preferred i{ocation from this review. A field trip was made to
review each alterpative. Alternative A was flagged in the field for
review by the Archeological team. The Archeoclugical review team
cleared the Alternative A location.

0. ANALYSIS
In many respect both alternatives were essentially equal.

Both alternatives were selected to fit FAA criteria in an effort to
provide the safest possibie facility.
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Soils are essentially identical. Both locations lay within an area
which has been identified as a potential material source far the
dam. Aiternate-A is located aiong the edge of the berrow area
and would have less impact on use of the barrow area than would
alternate B.

There is only minor differences in the amounts of wet land that
will be effected by either alternative if extended to dimensions
required for the C-130. A portion of alternste A can be developad
to handle the Twin Otter without significant encrocachment on
cbhvious wet lands or a need for drainage provisions other than
careful surface grading.

Alternate A can be developed entirely on Cook inlet Regionai
Corporation land. This is true not eniy for the first stage Twin
Otter capability but for the C-130 capability also if iength can be
held to 5500 feet. Alternate B on the other hand is located
largely on BLM {and.

Alternate A is positioned so close to Watana Camp that an aircraft
parking and fueling creas can be provided adjacent to the existing
fuel storage area and the camp warehouse. This wili provide for
easy servicing and unicading of aircraft.

Grades are such that if alternate B were selected an access road
of approximately one-half mile would be necessary to move fuel to
planes or perscnne! and freight from planes. From a logistic stand

point alternate A has a2 major advantage over alternate B.

The principal advantage of aliernate B over alternate A deals with
the clear zone surface on the Westerly apprcach. This approach is
over the North end of the Watana Dam. The approach to alternate
B provides a very comfortable clearance of several hundred feet
over what may be a wvery active construction area if the dam is

buitt. Alternate A provides minimum verticle clearance over the
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potential construction area. If 2 runway capable of serving C-130
aircraft is eventually buill or alternate A careful coensideration
must be given to potential conflicts between construction equipment
and the clear zone surface for the Westerly approach. An accept-
able clear zone can be maintained for alternate A in any rase.

When all parameters are considered alternate A is the more
attractive alternate for the following reasons:
1. Best access to Watana Camp;
2. Least expensive construction to serve the Otter aircraft;
3. Minima! drainage problems with the first stage of con-
stuction;
4. Minimal interference with potential material source for the
dam.

E. RECOMMENDATIONS

The preferred location of a runway to provide for Twin Otter
service to Watana Camp is fairly clearcut. It is recommended that
a 2500 foot runway be constructed using a portion of alternate A
as shown on Exhibit 2, 3, and 4. This initial runway should be
censtructed at the highest elevation consistfht with balanced earth
work in order to keep construction costs for this temporary facility
to a minimum. The finished runway and safety area should be
graded to drain to existing natural drainages. in addition, care
should be taken so as not to create any areas that will trap snow.
Organic scils should be removed from the runway prism as depths
to sound meterial are minimal. Consideration should be given to
providing a crushed aggregate surface on the runway itself.
There will be occassions when aircraft may choose to use the
facility during marginal weather conditions. For this reason ihe
use of retro-refliective runway markers is recommended. These
devises are on alternative to low intensity runway lights that do

not require power.
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F. QUANTITY ESTIMATES -~ WATANA AIRSTRIP

Item 1. Waste Excawvation

(2500 ft. x 100 fr. x ')
27 -

Uze 1.2 for contingency -~ use 22,500 c.vy.

18,519 c.vy.

Item 2. Unclassified Excavation

(320") (5') (2500°3(1.2)
(2) (27)

= 88,888 c.y. use 90,000 c.v,

item 3. Fabric for Safty Area - and Parking Area

1 N 3
Safety Area lﬂﬁ_géiﬁﬁﬁl. = 27,778 s.y.
Extended Safty Area i@.’%@% = 13,333 s.y.

Parking Area = 13000 5.y. 55,000 s.y.

item 4.  Crushed Surfacing

[ (13000 s.y. + (2500)(100)(0.5)
9)

& 1 (1.05) = 7136 cy say 7200 c.y.

ftem 5. Retro-Reflective Markers

£ 75

susid/a -8~
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G. CONSTRUCTION COST ESTIMATE

susid/a

1. 22,500 s.v. @ 3.00
2. 80,000 c.y. @ 5.04

3. 55,000 s.y. @ T 00
4. 7,200 ey, @ 160.00
5. 73 @ 53.00
8. Mo Hization L.5.
Contingency
Totat

3,750
200,009
848,250

127,238

$975, 488
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