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1 - INTRODUCTION

e development of hydropower in the Susitna Basin has been unoer cons1derat1on
er the Tast 30 years It is therefore essential ‘that the Task 6 design

| development consider important f1nd1ngs of these past studies, Hence the first
~ subtask has been to review these past studies from civil, geotechnical,-

hydreiogicaT, environmental, hydropower, planning and-economic viewpoihts.

The objective of this Subtask as stated i the Plan of Study was to "Assemble

and review all available engineering d7 ¢, siting, and economic studies relating
to the Sus1tna hydropower development and *o alternative potential sites”.

A]ternatlve potential sites has been taken to include cnly sites above Gold
Creek in the Upper Susitna Basin.

Other,siteseand developments bonh in the lower Susitna basin and other r:vers
are included in Subtask 6.33 - Hydroelectric Generation RESQUFCBS.‘”LcllECﬁtﬁn
of geotechnical and hydrological data is the subject of Subtasks 3.01 and 5. 01,
respect.ve]y, however, those parameters as related to specific developments are
included briefly herewith. |

This report represents a brief review of the previous studies and significant
findings. Section 2 is 2 summary of the report. Section 3 gives a

chronological review of the previous studies. Section 4 deals with civil,

hydrological, geotechn1ca1,.envzrnnmental, hydropower and planning parameters
associates with each of the previously identified sites. Cost comparison
between alternatives is given in Section 5. Discussions and conclusicns are

~ included in Section 6.
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2 - SUMMARY

- 2.1 - Previous Studies

The hydroelectric potential of the Upper Susitna Basin has been the subject of

several studies during the past 30 years. The major studies have included the
following: |

(a) 7Potential water resources in the Susitna River Basin, United States Bureau
~of Reclamation (USBR) - 1952 and updated in 1953;

(b) - Devil Canyon Projebﬁ - USBRV1960;

(C) An alternative to the Deyi] Canyon Project - Kaiser Engingers, i974;
(d) Interim Facility Study by the Corps of Engineers in 1975; and

(e) Supplemental Feasibility Study by the.Corps'of Engineers,in 1979.

Other studies have dealt specifically with environmental issues and geotechnical
investigations.

The,*g;é%:’ study by the USBR identified a total of 10 sites in the Susitma
Basin;above Gold Creek. Preliminary schemes of development including dam types
and heights were presented for seven of the sites. From-these studies it was
propoSed that the ultimate development consist of dams at Olson, Devil Canyon,
Watana,‘Vee and Denali with a total installed capacity of 1010 MW. |

The first stage‘of’this development was the subject of the 1960 USBR study on
the Devil Canyon Project. This studyfdeveloped a design for the Devil Canyon
Dam and the Denali Dam. Devil Canyon was to have an installed capacity of 580
MW and Denaii wouid be used only for regulation of downstream 1ow.
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The Kaiser Study suggested the construction of a dam approximately five miles
upstream of the Devil Canyon site known as Susitna I or High Devil Canyon (in
later studies). in plaze of the Devil Canyon deveIOpment., This had the advantage
that unlike the Devil Canyon Site, sufficient storage would be available for
utilization of the potential at Devil Canyon without a separate upstream
reservoir. Ultimately three other dams. would be constructed for full basin
developuent. L |

The Interim and Supplementa1 Feas1b111ty Stud1es by the Corps of Engineers
represents the most extensive work performed on developing the Upper Sus1tna

- potential. Several schemes of development were considered with dams at Watana

and Devil Canycn being selected as thé most economical deve}Opmant as well as

‘the best environmentally. It was shown that the Benefit Cost Ratio for these

developments would be approx1mate1y 1. 42 over the aiternat1ve "oal f1red ptant

raltE!u&tive.

2.2 - Design Parameters

Information has been gathered for a total of eleven sites identified in previous
studies (see Figure 1) above Gold Creek. Some of these sites are mutually
exclusive sites. Table 5 lists the s1tes aTternat1ve dam heights and which

sites are eliminated by a development at a given site. This information 15 also
given in graphic form in Figure 2.

Avq11ab1e information has ranged frow detailed layouts to merely 1dent1f1cat10n

of a potential site. Table 4 summarizes the extent of eng1neer1ng layout
information available for these sites.

Design parameters for the various developments are given in Section 4. Tables

6, 7, 8, and 10 give the civil, hydrological, environmental, and~hydropower
“design parameters which have been collected from prevvous studies.  Avai1ab]e

draw1ncs are 1nc1uded in Appendix A..

2.3 - Cost Comparisﬁg§. 

The most -extensive cost informatiru for alternative developments is found in the

1975 Corps of Engzneers Interim Feas1b111ty Repori. This is based on

‘adaustments to bwd pr1ces 1n the Pac1f1c Northwest and Canada tc 1975 ﬁrtce
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levels for Alaska labor rates, and for transportation costs to the site. Table

1L gives a cost for the alternativa developments escalated to 1980 price levels |
- using the Whitman Irndex. Cost data extracted from the Corps of Engineers 1575

report is given in Appendix C.

2.4 - Discussion and Conclusions
The following major items were identified in this review of previous studies:

{a) The Devil Canyon site appears to be one of the best sites for development;
- however, this requires upstream regulation for effective cperation.

(b) The Kaiser plan proposes a single dam located in the Devil Canyon region
~which would provide both the high head and storage required. It would
. appear this should be studiad in more detail.

(é) The economics of the proposed project is more dependent on forced
~ retirements of existing plant: than future load growth. The viability of
this assumption should be checked. |




3 - PREVIOUS STUDIES

| nydroe]ectric'potential of the Susitna River Basin has been studied by different

agencies at various times 1in the last 30 years. The first reports were general

~in nature, the ear11est of which was made by the Corps of Eng1neers in 1950,

Several potential sites for hydroelectric power deve(opment on the Susitna were |
identified as part of a survey of Cook Inlet and tributaries. The report

_identified three sites on the main‘stEm~Susitna»(DenaJi; Watana and a site 2.5

miles upstream of Portage Creek confluence), all upstream from Gold Creek. A
second study, the Bureau of Reclamation Reconnaissance Study on the Potential
Developmenu of Water Resources in Alaska was comp]eted in January 1952. This

study nuena1f1ed three a]ternatwve sites for the full development of Susitna
hydro potential. ‘

Subsequehtly; the feasibility of hydropower devélopmeht of the Susitna River has
been the subject of several more detailed studles. The most significant of
these studies are: ‘

(a) U.S. Bureau of RecTamation - 1952, 1953

(k) U.S. Bureau of Reclation - 1960

(c) Kaiser Engineers - 1974
(d) U.S. Corps of Ergineers - 1975

(e) U.S. Corps of Engineers - 1979

The final>reports of each of these general studies, as well as other reports

| dea}ing,with the geology and environmental issues at specific sites, have been

reviewed. Significant perameters extracted from these studies are included in

 Section 4.

The fert major study was completed in 1953 by the USBR. In this study a total
of ten sites were 1dent1f1ed above the ra11road crossxng at Gold Creek (see

' F1gure 1) These sites were:

]



~{d) Vee: Pool elevation

(a) Gold Creek
(b) Olson
{c) Devil Canyan

- {d) Devil Creek

(e) Watana

(f) Vee | | | | !

(g) Maclaren

- (h) Denali .

(i) Butte Creek :
(j) Tyone (on Tyone Creek)

An additional 15 dam sites were identified with the remainder of the Susitna
Basin downstream of the Gold Creek railroad crossing. A review of these sites

- will be part of Subtask 6.33 - Hydroelectric Generation Resources and has not

~been included as part of this subtask.

- Some of the sites were eliminated from detailed study solely on the basis of

field'examination. For example, Butte Creek site was eliminated becauca Denali
was considered to be better and was only a short distance downstream. The plan
of ultimate development was selected based on the criteria that the maximum
energy output be obtained‘at least cost. This plan included the development of
the following sites: ”

(a) Olsen: " Pool elevation 920 ft Installed capacity = 50 M
(b) Devil Canyon: Pool elevation = 1,417 ft Installed capacity‘= 390 MW
(c) Watana: Pool elevation = 1,900 ft Installed capacity = 310 MW
2,330 ft  Installed capacity = 260 MW
2,590 ft  No power generation facilities

H]

(e) Denali: Pool elevation

The‘first stage of development was to consist of a dam at Devil Canyon with the

initial installation of 195 MW of capacity. To meet further increases in

demand, the dam at Denali would.be built. This would provide sufficient
regulation to allow douinng the capacity at Devils Canyon to 390 MK.

It should be emphasized that this USBR study was very preliminary in nature. At

the time of the study only two or three years of hydro}ogita] records were

”éVéiTébTe,fprfthe Susitna River.



In 1960 a more deta11ed feas1b111ty study was completed dea]1ng spec1f1cal]y

with the Devil Canyon-Denali Development. It was recommended that a five-stage

- construct1on scheme be used to match the load growth curve. The first stage
~ would consist of a 635 ft high arch dam constructed at Devil Canyon. Initially,

three 72.5 W units wouid be installed for a capacity of 217.5 MW. The secend

~ stage would be to build an earthfill dam and reservoir at Denali and thereby

increase the dependable energy available at Devil_Canyan. Stages 3,4 and 5
would involve adding two units, two units and one unit respectively to the Devil

-Canyon powerhouse giving a tetal installed capacity of 580 MW.

The increase in installed capacity over the previous study is due to several
reasons. The level of detail in which the development at Devi].Canyon was
studied wasAsignifiéantly greater than the previous study. The full pool
elevation of‘the Devil Canyon Reservoir was increased by 33 feet;td'l 450 feet.

* Flow records were available for approximately 10 years as opposed to two years

ava11ab1e for the prev10us study.

A study completed in 1974‘by‘Kaiser Engineers suggested an alternative to the
USBR scheme of development. It was proposed that the initial development |
consist of a single dam known as Susitna I located at a site approximately five

- miles upstream of the USBR Devil Canyon site. A 810 ft high rockfill dam at

this site with a maximum pool elevation of 1,750 feet would provide sufficient
storage for a 600 MW'of dependab1e Capacity without an additional npstreami
reservoir. Cne of the factors favoring this development was the quest1onabie
foundat1cn cond1t10ns at Denali.

Kaiser suggested an ultimate develcpment consisting of Susitna II located
downstream at approximately the USBR Olson Site and Susitna III located upstream
at the end of the Susitna I reservoir. The Susitna III site was identified only
as a point at which a head of 600 feet could be obtained. Informat?dn;a?ailable
for Susitna II or Susitna‘IIIiis limited essentially to an estimate of energy
available at these sites. The future addition of Denali, if foundation

‘conditions proved to be adequate wou]d increase the energy generation potent1a1'

the other fhree sztes.'



The most comprehen33ve study of the hydroelectr1c potent1a1 of the Upper Susitna
Basin was completed in 1975 by the Corps of Engineers. In this study several

schemes of develcopment were considered 1nc1ud1ng comb1nat10ns of dams of various
heights at the foliow1ng sites:

(a) Olson;

(b) Devil Canyon;

(c) High Devil Canyon (Susitna I from the Kaiser Plan);
(d) Watana; - -

(e) Vee; and

(f) Denali.

A total of 23 aiternatﬁvevdeve]Opmeﬁts were identified and evaluated using a
_ scoping type economic analysis. The results of this analysis are shown in
Table I. Alternatives were selected for final evaluation based on "maximizing
net benefits consistant with'engineer?ng judgement". The most promising of
these alternatives are listed in Table 2 with firm annual energy, dependable
~capacity, and reasons for or against further study.

+ n P T e

Four possib1e alternatives were se?ected for meeting the future power needs of
‘the Railbeil Area. These were:

(a) Coal {considered to be the "without" condition);
(b) Devil Canyon - Watana (2200);

(c) Devil Canyon - Watana (2200) - Denali; and

(d) Devil Canyon - Watana (1905) - Vee - Cenali.

Each of these alternatives were evaluated in light of:

{a) Technical criteria;

~(b) National economic development criteria;
(c) Environmental quality criteria; and
(d) Social well-being and regional~deve]opment consideration.

~ These cr1ter1a are 11stea 1n Appandix B. Table'BAgives a summary comparison of
the four a1ternat1ves. | R |
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'The selected Devil Canyon - Watana alternative was selected by the Corps as that

which maximizes the National Economic Development and also minimizes
environmental effects. This scheme involves the initial construction of an
eartﬁfi?i dam at the Watana site with a height of 810 feet. This woqu result
in a full pool elevation of 2200 feet. Three 264 MW units would be dinstalled
giving a total capacity of 792 MW. At Devil Canyon, a 635 foot high thin arch

~ dam (pool elevation = 1450) would be constructed as the Toad growth requires.
The. Devi] Canyon site would have an installed capacity of 776 MW. Fimm annual

energy would be 3.1 X 109 kW-hr and 3.0 x 109 xW-hr at Watana and Devil

Canyon, respectively. This development had a benefit-cost ratio of 1.3 w1th
power benafits based on the cost of the coal alternative.

In 1979 the‘Corps of Engineers issued theirvsuppYementaI Feasibility Report
which primarily answered quesgions raised by the Office of Management and Budget
(OMB) on the 1975 report. High'ights of this study included:

(a) Substitution of a gravity dam at the Devil Canyon site in place of the thin
arch dam previously propQSed. Thic was to provide a more conservative i
basis for benefit-cost calculations in the event that the arch dam became
technically infeasible during final design. This was not nécessariTy
indicating that the Corps considered an arch dam infeasible.

(b) Results of a geotechnical exploration progran at the Watana site performed
ir, 1978 were included.

(¢) An increase in the total construction period to more nearly reflect
historical construction rates.

(d) iNew cost estimates were completed on the basis of the gravity dam at Devil
Canyon and exp]oratony work at Watana. The new benefit-cost ratio was
found to have increased to 1.4 bacause the value of power had 1ncreased

faster than construct1on costs plus design cnanges.

(e) A sen51t1V1ty ana1y515 to the rate of load growth showed that this rate
~ would have to fall below 0. 8 percent annually before costs exceed benefwts. ks
This was due to the large number of fossil-fuel plants with p}anred “et1rd- -
~ments close to the on-iine date for the Susitna aevelopment. i

P veamety



4 - DESIGN PARAMETERS

4.1 - General

Information has been gathered and placed in tabular form for each of the eleven
sites mentioned aboveo;iFﬁgure'l'shows the Tocations of those sites. Dams of
various heights have been studied for several of the sites. Since the
alternative damsites have been studied at different levels of details for
certain sites, some of the parameters are unavailable. For example, the Susitna
I1I site was identified simply as a point upstream of the Susitna [ (High Devil
Canyon) reservoir where a hgad~of1600 feet might be obtained. Table 4 Tists

‘layout and topographical information available for each site and the source of

such information.

Table 5 gives a list of alternative sites and pool eiavatious with the head that
could be developed at that,site. Also listed for each site are upstream sites
which would be flooded by the dam and downstream sites which, if developed,
would prevent development at that site. Figure 2 also gives this information in
graphic form. |

Table 5 Tists information available for each site.

o
&

4.2 - Civil

Pre11m7nary 1ayout drawings are ava11able for the fo110w1ng alternative
deve]opments:

~ Site | - Pool Elevation Dam Type
'~ Devil Canyon 1417 Arch
Devil Canyor 1450 , Thin Arch
Devil Canyon 1450 Concrete Gravity
Susitna 1 (High Dev11 | | ~
Canyon) o 1750 o Concrete Faced Rockfill
Watana 2200  Earthfill
Vee : S ~ ’1;23502' o Earthfill

enali 4835 Earthfill
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These drawings have been in¢1uded aS‘Appendix A.

LFor ther s1tes and developments, 1nfarmat10n is lTimited to descrupt1ons

‘available in the text of 1'he reports.

Civil parametérs for each site, including dam type, height, length,
1ength—to-height ratio, reservoir area, gross storage, spillway type, and
whether or not a Tow level outlet is provided are given in Table 6.

The following is a brief description of the civil aspects of each of the dam

~ sites identified in the Upper Susitna Basin:

4.2.1 - Gold Creek

An earthfill dam 135 feet high constructed at this stie would back water up
to the Olson site. A spillway and power plant could be constructed a]Ong
either abutment. Diversion of the Chulitna River through two tunnels and
the‘Indian River wou1d considerably increase the energy generating '
potential of this site. |

. .4'2‘2; - 0]30"
A concrete gravity dam at the Olson site would raise the water level 50
feet without invading the High Devil Canvdn site. The spiliway would be a

 gated overfiow section in the center of the dam.

- 4.2.3 - Devil Canyon

At the Devil Canyon site, three dam designs have been proposed ihvpr&vious .

studies. Each of these designs has had a full pool elevation of 1,450 feet |
with a dam height of approxzmately 650 feet. These designs have each
consisted of: | |

(a) ‘A main cgncrete section;

{b) An earthfﬁ]1 section 200 feet h1gh and 950 feet Tang at the south end ;’ |
 of the main dam. o
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4.2.5 - Devil Creek

OriQina]ly as proposed by the USBR, the main concrete section was to be an
arch-type dam. In 1975, the Corps of Engineers proposed a douole curved

~ thin arch design. Concern over possible sejsmic problems that might be

encountered during final design led to the calculation of the economic
feasibility of the project based on a concrete gravity section for the 1979
study. It should be emphasized that this was not a decision that the arch
dam could not be constructed but rather a more conservative cost approach.

- Plans and typical sections for all three of these dam types are included in

Appendix A.

The USBR'designkinc]uded a funnel spf11way through the north abutment. The
thin arch'dam design had a chute~type spillway with a fiip bucket Tocated
on the south canyon wall. The gravity dam design had a spillway
incorporated in the center of the dam.

4,2.4 - High’Devil Canyon (Susitna I)

An 810 foot high concrete-faced rockfill dam was oroposed for the High
Devil Canyon -ite. The crest elevation is 1755 feet giving a full pool-
elevation of 1,750 feet. Upstream and downstream slopes of the rock¥ill
dam were proposed to be 1.4 and 1.3 to 1 respectively. It is likely that

these slopes would require to be flattened during final design.

The spillway would be located on the south aSutment and wuld be a channel
type with a series of steps excavated in rock. Plans and sections are

o

included in Appendix A. ST |

Located just below the mouth of Devil Creek, the Devil Creek site is
favorable for.a‘Tow dam. The maXimum;height would be Timited to 350 feet
by the right abutment. No layouts are available for this site.
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‘this is not shown on the p?an.

4,2.6 - Watana |

Rockfill dams of various heights have been proposed at the Watana site.

The mest receint Watana Dam design presented in the Corps of Engineers 1979

report proposed a2 rockfill dam with a crest elevation of 2,195 feet and a
maximum pool elevation of 2,189 feet. This was essentially the same dam as
proposed in,1975*with a pool elevation of 2,200 feet. The discrepancy was

- due to correétions'in topcgraphy made during field investigations.'The dam
~ would be 810 feet high and have a sloping impervious core.

A saddle spiliway would be provided across the left abutment and into the
Tsusena Creek. Twin diversion tunnels would also be Tocated in the left
abutment. Thesa tunnexs would be converted to a high and Tow ]evel outlet
before completion of the prOJect. The powerhouse would be Tocated
underground,beIQW‘the right abutment. PYans and typ7ca] sections are
provided in.Appendix B. | e

4.2.7 - Susitna III

- The Susitna site was defined by Kaiser as a point above the heac: uters of

Susitna I reswrvozr where a head of 600 feet could be obtaxned - This is
the only c1v11 1nformat1on ava1iable at this s1te.

40208 - ll_e_‘;‘a-

At the Vee site, any structure higher than 350 feet will”%eqUire afsadd}e

dam. A height over 480 feet would be prohibited as water would spill out
into the Copper River Basin. The USBR originaily proposed a arch-gravity

~ structure with a crest elevation of 2,340 feet. Further work by the USBR,

as well as the Corps of Engineers, including come site investigation,
resulted in the consideration of an earthfill dam With a height of 410 feet
and a full pool elevation of 2,300 feét. A layout for the proposed earth-
£i17 dam‘is,inc1uded1in Appendix A. No reference has beea found datailing

~ the rationale for this design. A geotechnical investigation report for the

Vee Canyon site refers to a tunneT t0 be used for the 5p111way, however,



4.2.9,-;Mac1aren

An earth and concrete dam with a height of not more than 100 feet was
considered by the USBR in the initial studies. s concrete river section
would include an overflow spillway. ‘ "

4.2.10 - Denali

The primary purpose of the Denali reservoir would be to provide storage for
regulated releases for downstream power generation. Since there would be

several months with nc water releases, it has not been considered feasible

to install a powerhouse a: this site. This may be reconsidered. A 260

- foot high earthfill dam has been proposed at the Denali site. T 2 spillway
~ would be a 19 foot diameter Glory Hole type with a conduit through the
~ embankment. Plans of the general arrangement are included in Appendix A. -

4.2.11 - Butte Creek
A dam at the Butte Creek site was considered by the USBR. Field

examination led to the rejection of this site in favor of the Denali S1te
with better foundation cond1t1ons. ‘

4.2.12 - Tyone

An earth dam with a height of 35 feet was corsidered on the Tyone River at
the outlet of a series of three large lakes. Like Denali, this was to be

used for regulation and a power plant was not proposed at this dam.

Hydrologlcal parameters have been determined from f]ow records avallabie from o
the f0110w1ng gaging stations: |

: e : . : : " -. ' - 1 : : v, ]
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§§§§igg R . Records Available
Gold Creek >  o 1949 - preseﬁt .
Vee 0 | 1961 - 1972
Denali . 1957 - present
Maclaren 1958 - present
Taikeetna L S | | 1964 - present

OEViQQSTy, the earlier studies were based on very limited flow records. In
particular, the initial USBR studies had at most two years of record.

The most cnmpfehensive Study in which hydrological parameters are given for the
various site is the 1975 Corps of Engineers report. Flow data for the Devil
Canyon and Watana sites were generally prorated fr-n the Gold Creek. Table 7

gives a Tist of pert1nent hydrolog1ca1 parameters for each of the sites above
Gold Creek. |

Detailed hydrological information is to be gathered unde% Subtask 3.01 - Review
of Available Hydrology Material.

4;4~- Geatechnica]

A varied dégree'Of geotechhical investigations have been ccmp1eted at the

various sites. Investigations have ranged from a fly over for some sites to

drilling programs at Watana, Devil Canycn, Vee and Denali. Available geological

and geotechnical information will be gathered and reported in Subtask 5.01 -
Data Collection and ReView. The fo110w1ng is a brief review of geotechn1ca?

considerations for each site.

4.4.1 - Gold Creek

‘L1m.ted information is ava11ab1e, however, it 1S .. 10Wn that a very GEEp cut,.

,;voff wall will be requ1red and construct10n mater1a1 su1tab1e for *he earth—
vfwll “dam may be difficult to obtain. | o
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4.4.2 - Olson

N et

Very‘good~abutments'consist of a rounded, hard, sound graywacke formation.

4,4.3 - Devil‘Canyon

Exploration berformed by the Bureau of Reclamation in 1957 consisted of 22

borings, 19 trenches and test pits and geologic mapping. The forps of
Engineers did a limited amount of additional seismic work in 1979. The
significant features include:

(4)
(b)

(o)
(d)

(e)

(F)
(q)

(h)

About 35 feet of «lluvium ovmrlying bedrock in the channel;

The abutments will require extensive denta] works

The foundation will require grouting;

Shear zones exist in both abutments; . |

A buried stream channel or shear zone exists near the saddle dam
locaticn; o )

The Maximum Credible Earthquake is 8.5 Rlchter magn1tude at 40 miles
or 7.0 at 10 miles; |

Materials for a concrete dam are available in sufficient quantxty but
the aggregate shows marginal freeze-thaw resistance; and

Sporadic permafrost may exist in the left (south) abutment.

Exploration at Watana occurred in several stages:

Agency | ~ Time | ~ Scope

Bureau of Reclamation 1950 - 1953 | Reconnaissance

uses 1974 | R6conn3135ance and mapping
Corps of Engineers 1975 ‘ Reconnaissance

‘Dames and Moiore - 9' 1975 L Right abutment se1sm1c
Corps of Engineers | 1378 s | 28 bor1ngs, 27 test pits,

18 auger holes

,Shannon'&uWi1$on' 1978 - Seismic
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The significant features'iBCXUde:

_(a) Overburden thxcknesses of 40 feet to 80 faet in the va]ley bottom and

10 feet to 20 feet on the abutments. |

(b) River‘channel‘alluvium 48 feet'tc 78 feet thick.

- (e) A buried stream channel near the spillway location with one aquifer

under an artesian head.
(d) A possible siide block in the right abutment.
(e) The Finms andytheAFingeb buster_shear zones.
(f) Deep permafrost in the left abutment.

(g) Sufficient borrow materials availab]e but fine-grained materials are
very water content sensitive.

(h) "Warm" permafrost in the reservoir may siump after thawing.

(i) A possible fault, tentatively named the Susitna fault, is about 2.5
miles west of the site. -

4.4,5 - Susitna III

The locatien of this sita has not been f1rm1y fixed and therefore no
geotechnical 1nformat1on is ava11ab1e.

4.4.6 - Vee

Inviistigations consisting of thirteen borings and 16 dozer trenches. were

performed by the US3BR in 1960 - 1962. Deposits in the river bottom are

approxamate]y 125 feet deep. A buried streambed in the iocation of the
~ saddle dam is expected to be deeper than the present Susitna River channel.
_Consxderable amounts of talus and loose rock must be removed from abutment ,

~ areas to expose good quaixty rock.‘ Permafrost is presenf at the sadd]e dam
; 10cat10n. . ‘ '



4.4.7 - Maclaren |

Bedrock outcrops indicate a good dam site.

4.4.8 - Denali

In 1958~ 1959 the USBR performed 1nvest1gat1ons cons1st1ng of five borings
and 14 test pits. S1gn1f1cant features include:

(a)

(b)

(c)

(d)
(e)

(f)

{g)

Deep permafrost in both abutments;
Pervious sand and gravel in right abutment;

Low density, potentia11y liquifiable, fine grained sands ir river
section; | '

’Layers of compressible silt in both abutments,

Maximum Credible Earthquake at 8.5 at 40 miles;

A deep cutoff excavation and excessive foundation treatment will be
required; and | o | |
Impervious materials may be difficult to obtain..

4.4.9 - Butte Crgek

Limited information is available. G]acialvsiTts on the right abutment'wi11
require removal.

404010 - T!G!le

‘No available information.

4.5\-'Environmenta1

In our assessment of the various Upper Susitna potent1a1 sites bp1ng cons1dered
(F1gure 8), ‘the folloW1ng approach has been taken to incorporate env1ronmenta;

‘factors.



. - - .
[ o

4.5.1 - Task 1

Tnrough review of existing information, a data base for the Upper Susitna

~ Basin has been prepared. Much of the information contained in this data

base is preliminary in nature, however, certain key areas of concern have
been identified which will aid in the assessment of the various sites.

4.,5.2 - Task 2

‘Using the information acquired under Task 1, potential impucts associated

with development in various sections of the river upstream of Talkeetna
will be outlined. Only information that is deemed pertinent to site
selection‘will be included. For information relating to the broader
impacts associated with the deve]bpment of any of the Susitna schemes, the

V‘ original reports will need to be consulted.

4,.5,3 - Task 3

- Following site(s) selection, it will be necessary to assess various

potential development schemes associated with these sites. As part of this
process, envirenmental areas of concern will be outlined under the headings

- of:

(a)r Area of inundation;
(b) Dam site;

(c) Downstream; and

(d) Regional and state wide.

I 2

Although this approach covers more than-Subtask 6.01,’the current status of

the Task 6‘work is contained within and is as foilows:

4.5.3.1 - Task 1

- The majority of basé]ine‘environmentaT informatior for the Upper
Susitne River was acquired from U.S. Corps of Engineers "Final

'EnvirOnmenta1 Impact Statement ~~Upper Susitna River BaSin,
‘Southcentral Railbelt Area, Alaska, 1977; and .



"The Upper Susitna River - Alaska - An Inventory and Evaluation of the
environmental, aesthetic and recreational resources” performed by
Jones and Jones in March, 1975,

The 1nformat1on contained in thuse reports has been “eeez#ed and
summarized in Teble 8. Only information that can be directly utilized

in site selection has been incorporated.

4,5.3.2 -~ Task 2

Potential environmental impacts and concerns are outlined for sections
of the Susitna River upstream of Talkeetna. In addition these
sections are rated relative to each other under the headings of
biological, social and physical concerns (Table 9).

(a) River Séction'A - TaTkeetna to Devil Canyon

Under ex’sting conditions, salmon migrate as far as Devil Canyon,

utilizing Portage Creek and Indian River for spawning. The

development of any dam downstream of Devil's Canyon would thus

‘result in a direct Toss of salmon habitat. The development of

‘any site in this area is not recommended. In fact, governmeht

approval for such a scheme would be difficult if not impassible
 to acquire. T

‘b) River Section B - Devil Canyon to Watana

The concerns associated with development in this szction of the
river relate mainly to the inundation of Devil Canyon,‘a unique
scenic and white water reach of the river, and safety aspects
associated with the occurrence of major geological faults. In

| add1txon the Nelch1na caribou heard has a general m1grat1on
crossing in the area of Fog Creek. |
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(c) River Section C - Watana to Vee 

~ Minor concerns in this area relate to the loss of some moose
habitat and the inundation of sections of Deadman River and
Kosina Creek. Of more significance is the effect on caribou
crossing in the Jay Creek area, the potential for extensive
shoreiine erosion and the occurrence of major geoiogical faults.

(d) River Section D - Vee to Maclaren

Inundation of moose winter range, waterfowl breeding areas. the
scenic Vee Canyon and the downstream portions of the Oshetna and
Tyane Rivers are all potent1a1 environmental impacts assoc1ated
with this reach of the river. In addition, caribou crossxng
occurs in the area of the Oshetna River. The area surrounding
this section of the river is relatively 1naccessab]e and
development would open large areas to hunters.

(e) River Section E - Maclaren to Denali

Environmentaily, thic area appears to be more sensiti.e than
Sections B and C. Inundation could affect Grizzly bear denning
areas, moose habitat, waterfowl breeding areas and moist alpine

- tundra vegetation. Improved access would open large Qi1dernessb
areas to hunters and unstable slopes could result in extensive
shoreline erosion. |

(f) River Section F - Upstream of Denali

~ This area is similar to Section E with the excaption of Grizzly
bear denning areas.' Access to this area would not be as critical

| as in Section D and F, however, due to the prox1m1ty to the
Denali h1ghway, the 1nf10w of pe0p1e could be greater.

4.5.3.3 - T’ask 3

In progress.



4.6 - Hydropower

The hydroelectric potential at a given site is not only dependent upon the site
characteristics but also upon upstream regulation. As a result, the hydropower |

- parameters are related to the scheme of development.

The Devil uanyon site has the highest degree of dependency on upstream
regulation. With a full pool elevation of 1,450 feet, there is almost no
storage at the Devil Canyon site. As a result, Devil Canyon has been proposed
“or developmént with either Denali or Watana either of which would give the
requisite upstream regulation.

Table 10 g1ves hydropower parameters which are ava1lab1e for each of the sites

as well as the parameters for the combinations of 51tes by the Corp° of
Eng1neers in 1975

A T LD Y
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A substanf1a1 port1on of each of the previous stud*es has been devoted to
p}annwng studies and how the Susitna development would fit in with the system
10ad gmwth° The initial USBR report showed that Susitna power would be
required to meet load growti in the 1960°s. As the Susitna projectfwas delayed,
fossil fuel plants were built tc mee: the demand. This together with a lower
than expected rate of growth delayed considerably the rate of load growth.

In 1979 the Ccfpsydf Engineers showed the need for Watana in 1924 followed by
Devil Canyon in 1998. Figures 3 and 4 give the med1um and Tow range expected
Toad growth rates respectively.

It should be noted that the mid-range 1980 ISER expected load growth rate is
tower than the low range rated predicted in the 1979 Corps of Engineers Report.
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As can ba 's‘é(eh from these figures, it is as much or more dapendent upon pl anned
‘retir‘ement of the 'exist'i ng plants as it is on future growth. For this reason,
the Corps found that for load growth rates as Tow as <0.8‘.pefcent annually, the
Susitna q,eveiopment would still be economical Preliminary calculations

indicate that without the planned retirement, the benefit-cost ratio for the low -
‘range growth curve would reduce to .75 as opposed to /Y2 with the planned
retircment. " |



5 - COST COMPARISGN

5.lr-.Av§i1abTe Data

The most recent cost estimates for development of the susitna were performed in
October 1978’by the Corps of Engineers. Detailed engineering type estimates are
given for the Watana (2200) and the Devil Canyon Concrete Gravity alternative
only. | |

A more significant amount of cost information is found in the 1975 Corps of

Engineers report. This includes detailed quanity take-off and unit costs for
the Watana (2200) and Devil Canyon thin arch alternative. Also included are

cost estimates with the same basis for the foliowing developments:

(a) 01son (1020) Constructed Second1

(b) Devil Canyon (1450) Constructed First
{c) High Devil Canyon (1750)2 Constructed First
(d) Low Watana (1905) Constructed First
(e) - Low Watana (1905) Constructed Second
(f) Mid Watana (2050) Constructed First
(g) Mid Watana (2050) Constructed Second
(h) High Watana (2200) Constructed Second
(i) Vee (23G0) Constructed Second

(i) Vee (2350) Constructed Second!

(k) Denali (2535) Constructed Second

These costs are given as summary costs for the individual accounts such as
Reservoir, Dams, Power Plant, Roads, etc.

Since the 1975 data has the most alternatives compared in the same base year
costs, this information is inciuded in Appendix C. For information the summar,’
sheets for the 1978 estimates are also included. |

‘T)Reconnaissance Grads Estimate
zySusitna 1 |
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Somérlimited cost infbrmation is available fdr—developmenté at other sites.
This is based on crude estimates. performed between 1953 and 1968 and therefore
even with escalatTOn facters should not be usnn for comparison.

502 - Basi S

Both the 1975 and,1978 Corps,of'Engineers estihates use unit prices derived from

‘bid prices of other major hydroelectric projects in the Pacific Northwest and

Canada.‘ These bid prices were adjusted to reflect the following:
(a) January 1975 price Tevels;

(b) Alaska labor costs; and
(c) Transportation costs for materaa1 and equipment to the sﬂ'e°

Costs have‘been cnnvérted to eQuivalent1980rco§ts using5the'whitman Index.

5.3 = Ranking of Sites

Table 11 gives costs for the various alternative developments as weTT as the"

year of the estimate. All estimates are brought to 1980 basis using the Whitman
‘Index for comparison and: approx1mate costs per kilowatt and costs per kw]nwatt

hou. are calculated.

System studies of the Anchorage-Fairbanks power grid have shown -that ¢apac§ty
benefits are approximtely 2.5 times eliergy benefits from the selected plan.

- Thus for rough comparison purposes only, a ranking of sites may be based on a

cest per kilowatt of dependable capacity. For the initiai deve}ophent,"the
following is a ranking of single dams on a cost of dependable capacity basis:

(a) High Watana (2200)
(b) Mid Watana (2050)
{c) High Devil Canyon (1750)

~ (d) Low Watana (1905)

(e) Dev11 Canyon;(1450)

The rank1ng of dams for subsequent developments on the same bas1s would be as
fo]]ows' |

L
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(a)

(b)
(¢)

(d)

(e}

Devil Canyon (1450)

High”Watana (2200)
Mid Watana (2050°

Vee (2300)

Low Watana (1905‘

Of course a true comparison of alternatxves must be on a cost- beneflt basws wwth
adequate cons1derat10n of load growth forecasts and nnv1ronmenta1 concerns.
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6 - DISCUSSION AND CONCLUSIONS

All prevwous stud1es recommend the construction of a dam in Devil Canyon as part.

~ of the 1n1t1a1 deve]opment., One d1sadvantage of the Devil Canyon site 1s its
»1ack,of storage»capaclty. Consequently, most schemes have relied on a

.~’simu1taneads deVe1opmeht of one of the unstream sites. In1t1a11y, the Denal1

site was selecte s to provide the storage requ1red for contro]]ed release for
power. generat1on at ‘the Dev11 Canyon site.

The concern over foundation cohditions‘at Denali led to the selection of the .

Watana site to érOVide the storage required for release to Deyil Canyon. This

results in a,s1gn1f1cant1y Targer generat1on capac1ty for the 3n1t1a1

_deveiopment and thus Iarger cap1tal costs.‘

The one excéption'to the two dam conypntyfor‘initiaT deveiopment is the Kaiser
p]an in which only the H1gh DeV11 Canyon Dam is constructea. yne High Devil

Canyon (Sus1tna 1) development wou]d have sufficient storage so that the firm
-annual energy at that site would be approxzmate?y equa] to that obtained from

the Devil Canyon site with upstream regulat1on. In the Corps of Engineers

-comparxson of full basin development ‘the Vee Canyon development was used rather
 ;than the °uswtna III site proposed by Ka1ser.» ThTS plan would appear to have

s1gn1f1cant advantages and therefare should be investigated furtner.
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Table 1
~ CORPS OF ENGINEERS

SCOPING -ECOMMIC ARALYSIS

Total Avezage . Total Avetage

_ 'System of Dﬁe‘lomt ' 3 Annual Costs B Annual Benefits N SENEFIT
o . | o {$1,000) (§1,000) S (31,000}
Devil Cznyom, Denalf, Vee (2300), Watana (1905) - o 102,491 109,461 | | &,570
Devil Cnnyon. Denalf, Vee {2350) , Watena (1905) ' 104,445 ' - 112,407 7,962
Righ D. C.,"Olaon, Densli, Vee (2300) | 139,984 113,654 o - 2%,3%0
Devil Canyon, Watana (2200), Denali . ‘ 110,091 ‘ 133,188 33,091

Devil Canyon, Watana {2050), Denali 99,094 118,615 19,521
Devil Canyon, Watana (1905), Denalf | 88,150 98,727 : 19,577
Devil Canyon, Watana (2250) e 104,336 126,262 | 21,926

Devil Canyon, Watana (2200) , 96,500 126,188 o 29,588 ’
‘Devil Canyon, Watanz (2050) - : : 85,604 103,193 17,589
Devil Canyon, Watana (1905) : 74,660 78,222 3,562
Vatana (2250), Devli Cenyon ' : 106,372 / 127,147 ' 28,768
Vatzna (2200), Devil Canyon V . 101,776 = | 126,523 | 24, 747
Wi ana (2050), Devil Canyon ‘ 86,834 | 102,547 5,70
Watana (1905), Devil Canyon ' » 72,034 ‘ : 77,168 , | $,134
Devil Canyoa, Denali | | 69,651 ‘ 63,858 - $,793
~ Devil Canyon C v o 51,561 f 29,644 - .am
Righ D. €. ) e e , 90,651 | ‘ 67,397 - 23,254
Watena (2200) : - . 78,046 73,029 - 8,03
Watana (2050) ' , . : R o 63,104 - 58,7241 - 3,383
- 16,730

Watana (1905) o | | 48,304 L 31,574

1. TFumber in ynrenthesis repretenu the normal maximix pool elevnt:ion of the. p-r:oject. :
2. Project svagiug in sequence as shown and each. project was cssumed to have a five-year construction time. :
3. Six year Watana construction ard mc based on annual expendltures would luve resulted in an Annual Cest of $103,920, ,000 (See frn‘ ‘30;) .

3
A2
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Jable 2

' CORPS OF ENGINEERS
 PROMISING SUSITNA DEVELOPMENTS

| F.A. E. . D.C. | CORPS OF ENGINEERS COMMENTS
Devil Canyon ' 0.9 x 109 gu-hr - 205 | Not éCGnomic‘by itself
High Devil Canyon 2.6 xvlﬂg‘kw-hr | o | Not economic‘by itself
Hatana - 3.1 x 10° kW-hr 706 Economic, hoWever, same envirommmntal
| | | o : impact as project twice its sfize
Devil Canyon - Denali | 2.5 x 109 kW-hr | 5711 - Not economically fezsible
| Devil Canyon-Watana* 6.1 xllog'kw-hr~ - 1,568 " Economic - should be studied fugrther
Devil Canyon - Denali* | 6.8 x 109 kW-hr 1,578 Economic - environmental affects
greater than Devil Canyon - Watana
Devil Canyon - Yatana - . ' — P
Vee -~ Denali 6.1 x 109 kW-hy 1,570 95 percent of full basin potentiail

High Devil Canyon - | o | | o o
Olson - Vee - Denali 5.2 x 109 kW-hr Develops less than basin potentia} -
| | 3 Not economically justified

*Selected for further study

X i
\\



Table 3 | |
CORPS OF ENGINEERS - EVALUATION OF ALTERNATIVES

* k nae A AN » - PLAN € a8 3 J
i TATIOMAL ESONCHIC BEVELIPNENT (NED) '
) ITHOUT COLOLTION ENVIASININGAL QEALISY (10) ,,‘A_f, ! MAZDVN 206LK SLILLIEAINT 7rax ILIOLILY RECSMIENTLD PLAN i
- L .
Canventional £3al Tarmal Plane . Davil Canyon-¥szand Jams Saell Tanysarviseti=Tenaly Seas BSEX Tour-Dim Systare i
X A, BN SESTRIATION Non-Feceral “inapcing of & J00-mecaal. | Federsl financing of e tatal Systin This glas 1t Sastcally the sime 3g v $3hc o5 tne syeRsm araggsed Sy tne i
- fired qererating plant 4t Healy and to taclude & ENin-1£28 dim ehd-undars Plan 3, Sut wisn tae ddiition af e Buresy af Teclarazton in itz 1352 ~ésork
: o +200-m e2al-fipgd alant at Selugs, §round dewerglant 4T 3hi-fevdl Canyan Beralt raject wruld “4va =0 at-site 6a hydrocower resdurces 3f the Dager H
. : The clants vauid nave 3S-sear service site, dnd an earshf {11 dem and uncer. pe Jraerition and wauld Je utea saly JSusfere Slwer asin. Federal firanging,
. . Tives, Project would teclude g3sts for graund cowernlent 4% the ¥Witana fite. or faw flcw susrentazion of the 30 lof tae s2tal syztem %0 incluce 4 :
c3al alaing and yeparace Fealy-ta- 862n 3rofecis would 2rdvide atasite downgtreae 3rojects, thisegezn dan and Jowarglane at 5he
. Faleseaks and Zelega-ta-inchorsie iranss | Sower jenerstion, datime wauld orovide Caril Cinyon ztte. 1 iow Megd sarin.
2933100 tysiang, 4ne seazdmal clorage Yor the Sysles, 1511 2am an® 2omersting at tre <aiama
12140 vould 2i¢s incluge Srintaission . $ide, an exesaltll 130 te2 Zowerz®amy
. © O ArStN T€lween Jroleqis and i tag 188 212 ied taze, 1% 2 fl3w uitentae ;
: Anerarage 10 Faredamt Tged Sewsers, Lan sisarvasr 3% the Temile gise .
. Plis weuld a7t Tmelnde tranizigiion ]
. dystem Jedugar Jrijests ded 2o ne g
: . - . . w3 3oad Tenters, . i
T, Gam weigns ° %o Bums Lo deviV Sangon » 535 faqt {1, Gevit Cinyon = 635 Zhet §. Cevil Caspon - 515 feee >
, 2. Wazxpa - 310 feey 2. Yatans - A1 Teel 2, - Yatsne - 315 Feed . E
. 3 Dearli ~ 253 *ees 3. Tee « 485 Tesy .
4, Sendti < 333 fexs
o Y 2. Oepemcable fasacaty 1,500,000 ¥4lowazt 1,394,000 ¥41omatts . 1,552,998 sffouetss 1208398 K1towanss ;
‘ - 8. SIGNIFICANT {epacTs tinclud-z aa 2elseionship 2¢ four {lacluded in Aelationship to Four ({ncluded in detatiunship ta Four (Incluted In Relattonship ts Foue
Accounts) . Accounts) J Aegounts) Accounte} :
€. PLAR EVALUAT{ON . i ' - o . :
V. Centribution o Planning Gbjective - ‘ : . i
4 Flrm Anoual Energy 5,800.063,500 kfSwdvt-dours 8,10 ¢ 0,500 rilowitt-haursy 5,800,320.300 4ilowattshours 5. 155,000,000 tilowats-naury f
3. Averdge Annuil £aergy §,910,000,000 xilowazzenours - §.310. 100,360 WS lowettnours §310,006,500 tilswetz-nours 53320500, 80 Kflowastencurs i
€. ~Ferzent of Jasin Potestial xot dolicanle 363 1 ¥se !
d. System Jegendabilizy No grid I5tersis uf major lead tantars, | Provides 3. 4¢ intertie of major loid Pravices 3674 fatectyy of walor ipia Providey grid mtérsie af aslor ‘gad f
Reduted detendintlity. centers, centers. centers, : H
. B - - .
3. Ralstionenip 3 Four Aecaunts i o :
&, Natfonel Teoncaic Sevalcomenz {NED) , L :
NET NED JENEFITS b $33.855.061 - $3%.811,000 REL795,000 i
AENEFIT-TI-CO8T ATIO : 1.0 13 . 1.3 .
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* vhich could be pursued te wmeet vanegy for comatrmetien of both peojeces. | stocage control prejece ac bm.nd‘ : %e. 1 Adetsionel wxploretion of abutment
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) ‘Tutire,” 1t Is the most flexible plan | uf predent terpnology.. Lemsc flexidle this :;mq:n :nu.h tecoren "1 cowld e revoemerdad for the stroctur
. : | in teros of increwental development and | of alternatives to changes In posjected | Huze [lexthie then Piaa 8, MAZHE weited above, Host flemible ..
B s 1 opersifon petenciale. : ) pever demacd, : ' ef dydrs altoonattves.
: ' : anerEy SULHUY 6€ & Provides adequate povar to mactaty Provides adéquate povar 1o satisly Prdellen sdequate pxat ta settaly
€. Complatenass :?::: :ﬁ:-::: me'ﬂ uttc'ﬂz as :l’au‘ projected demynd grovth untll m{d-1990"s] crejected devand groueh uncil Wid-1990"0f gy fectnd desand grove) unetl mid«1330
‘souree g available, ) -~ | Lictle pocesicizl for expamafon. Devwnd | LECEl® potmeial for expansion. Desand liirtle patential for expansfon. Deman
‘ ) beyoed: the praject capability vill have § bayond the profeut cepsbitity VIlE heve [heyond tha project capability will hev:
- : .| ta b %t by othec development. t9 be vt by other devalopment. X0, be ?t By other development,
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e Table 4

’ AVAILABLE LAYOUT INFORMATION

SITE {Pool E1.) ~ TOPD MAPPING LAYOUTS DRILLING ~AERTAL PHOTOS
Gold Creek |
Olson {920 -
OTson (1020) . ? - COE (1975) .
Dev1} Canyon (1450} 7 - COE Y - COE {1975) Y - USBR ~1:30,000 B2H
? - USBR Y - COE (1979)* ' : :
o | Y - APAd (1974) IR
-High Devil Canyon Y - Ka (19/74) 1'30 ODO‘B&N
V {1750) | ? - COE (1975) | ‘
- Devil Creek | ri . | LT 1:30, 000 BAW
Low Watana (1905) Y - COE* ~ 7 - COE_(1975) ~ Y - COE 1:30.000 BAN
- Mid Watana (2050) Y - COE* 7 - COE (1975) Y - COE _ —1: 35’*06 0 B&NW
High Watana Y - COE* Y - COE (1975) Y - COE 1:30,000 BaW
| o o Y - COE (1979)* L ]
~Susitna TIl No No _No
Vee (2300) ? - COE B Y - COE (1975) Y - USBR
Vee (2350) - ? - COE 7 - COE (197%) - T
Maclaren SRR | R .
Denali (2535) ? -C0E Y - COE (1975) Y - USBR
| Y - USBR i N
=Dena11 (2552) | S | , Y - USBR
Denali (2590) o ‘ Y - USBR
Butte Creek IR | |
Tyone

NO: No 1nformdt1on is available |
?2:  This /nformation may be available, however we do not have it 1n Buffalo
Y: = Information available in Buffalo '
APPd: Alaska Power Authority Adm1n1strat1on
COE: Corps of Engineers :
USBR: United Stetes Bureau of Rec]amut1on
- Kar Ka1>er‘§nglnegrs B
*: Reprodutible drawings

4
it
|
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DAM SITES ABOVE GOLD CREEK

Table 5

Site (Pool ET1.)

Head

Upstream

_Sites Flooded

Downstream Sites Which
Drown Out this Site

Gold Creek (870)
OIson-(QZG)
O01son (1020)

Devil Canyon (1450)

High Devil Canyon
(1750) |

Devil Creek

Low Watana (1905)

- Mid Watana‘(ZOSO) -

High Watana (2200)
Susitna III

Vee (2300)

Vee (2350)

| Mac]aren (2395

)
Denali (2535) )
Denali (2552) %

- Denali (2590)

Butte Creek

Tyone

190 ft
45 ft
145 ft
570 ft

720 ft

(approx)

425 ft
570 ft
720 ft
~600 ft
- 375 ft
425 ft

No
Power |
Generation

None
None ‘
Devil Canyon

High Devil Canyon

~ Devil Creek

DéviT,Creek
Watana

None

Vee

Vee

Vee

None
Maclaren -

None

Butte Creek

Butte Creek
Butte Creek

None

None

None

None
Olson (1020)
Devil Canyon (1450)

Devil Canyon
High Devil Canyon

High Devil Canyon

" High Devil Canyon

High Devil Canyon |
Low,-Mid & High Watana
Watana (2050 & 2200)
Watana (2050 & 2200)

Vee (2350)

None
None
None

Denali

None
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Table 6 o
CIVIL DESIGN PARAMETERS
Gross ' Tow
. - » R Length Reservoir Stgrage x Spﬂlway Level
Site (Pool El.) Dam Type Height  Length  Teig Area Ac-ft Type Butlet.
(ft) (ft) (acres) “
Gold Creek Earthfill 135 4,900 36 - 7.3 - -
Olson (920) Concrete Gravity 50 400 7 - .01 Overflow Sectiam
A 4 of Dam —_—
O01son (1020)' Concrete Gravity 145 - -— -— - - -
Devil Canyon (1450) Thin Acch ) 74 | 635 1,370 2 7,550 1.1 Chute w/Flip
- Thrust Block) Alternative 110 "155 1.4 - —— Bucket Yes
Earthfill 200 950 4.2 — - < - -
Gravity & ) 79 650 1,590 2.4 7,550 1.1 Center Sectiom: :
| Earthfill ) Alternative  ~ 200 720 3.6 - — of Dam Yes
High Devil Canyon (1750) Concrete-faced Rockfill 810 3,050 3.8 24,260 4.7 Channel Cut Inkm  —-
. ' | Scuth Abutment:
Devil Creek Concrete 350 Max - - - 2.5 - -
Low Watana (1905) Earthfill 515 1,650 3.2 - 5.2 Chennel Cut I o
' , ‘ ' Saddle Into
Tsusena Creek
Mid Watana (2050) Earthfill 660 2,600 3.9 - 9.4 CR -
High Watana (2200) Earthfill 810 3,450 4.3 43,000 2.1 moomw -
Susitna IIT - — - - i " o -
Vee ' (2300)  Earthfili 455 — — - 3.4 - -
Vee (2350) Earthfill -- - - - a- -~ -
Maclaren (2395) Earth & Concrete 100 2,300 23 - 0.2 | - -
Denali (2535) Earthfill 260 - - - 3.9 ' Dia. Glory -
R A Hole w/Conduit
: ‘ R o ‘ ‘ - Through Embankment
- Denali (2552) Earthfill 219% 2,608 9.4 51,000 5.4 - —
" Denali (2590) Earthfill 205¢ 1,90 9.3 - 5.7 - -
Butte Creek i | 100 500 5 ‘- - — -
Tyone | _Earthfill & Concrete 35 14 - - -~
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 Isble 7

HYDROLOGICAL DESIGN PARAMETERS

Spillway

\ i Min. Avg. Max. Avg. Avg. Reg. ‘ S _
: Years of Mean Annual = Monthly - Monthly Flow - Design Reservoir Stucvage
Site (Pool El.) Record Flow _Flow (March) Flow (June) March June Flood ‘Gross_ Net —____ Remarks
) ' o Ac-Tt/year (cfs) (cfs} o (cfs)  (Ae-ft) (Rc-ft) ' '
(cfe) | B
‘Gold Creek 29 6,967,000 713 50,580 N/A  N/A A N/A - N/A at Gaging Station
(9616) ~
Olson (920) (29) 6,819,727 698 49,510 N/A N/A A 6,600 NIL 1)
' o (9413) : o ,
Olson (1020) (29) 6,819,727 698 47,510 N/ZA N/A A N/A N/A (1)
(9413) ~ | \ |
‘Devil Canyon (1450) (25) 61717,?00 610 48,120 9,020 8,324 228,000 1,050,000 280,000 (1) .
9280 “
High D.C. (1750)  (25) 6,639,000 662 47,561 Avg = 6,000 A 5,760,000 3,930,000 (1) |
S (9,170) 3
Devil Creek (25) . 6,639,000 662 47,561 N/A N/A A N/A N/A Assumed same as .
, | (9,170) , High Devil Tanyon
Watana (1905) (25) 5,905,000 579 43,031 N/A N/A A 2,480,000 2,310,000
- -~ (8,180)
Watana (2050) (25) 5,905,000 579 43,031 N/A N/A A 5,300,000 4,575,000
(8,160) v |
 Watana (2200) (25) 5,905,000 579 43,031 8,883 5,528 165,000 9,624,000 3,100,000 (1)
(8,160) ‘ ’ ' ' :
Susitna III {25) 4,484,000 429 34,630 “N/A N/A A - 820,€90 Assumed lovcation at
- (6,194) | | | Vee Canyon as below
Vee (2300) (25) 4,484,000 429 34,630 N/A  N/A A - 820,000  at Gaging Station
(6,154) ~ o | ‘ ,
Vee (2350) (25) 4,484,000 429 34,630 N/A O N/A A Eo N/A " W u
: ; Lo (6,19[‘) _ ’ " - ‘
 Maclaren (2) 2,910,000 N/A N/A NA O NA A 210,000  N/A USBR Report 1953 :

(4,019)

B



Table 7 (Coni'd)
HYDROLOGICAL DESIGN PARAMETERS

~Hin. Avg. “Mex;*Avg,r — Avg. Reg. ; Spillwayl~_ —— i

Years of Mean Annual Monthly Morthly Flow Design  Neservoir Storage
Site (Pocl E1.) Record  Flow Flow (March) Flow (June) March June  Flood Gross” Net — Remarks
' ~ Ac-ft/year {cfs) — (cfs) (efs)  (Ac-ft) “[Ac-ft) ;
(cfs) ' | S Lo 3 :
Denaii (2535) (25) 2,386,000 " 98 14,109 NA N/A A N/A 3,770,000  Corps of Engineers -
, (3,292) o ‘ _ 1975
Denali (2552) (10) ‘2@42%2?0 N/A N/A CN/A N/A A 5,400,000 - 5,300,000  USBR (196%)
- , ’ N N
Denali (2590) (2) : 1,650,000 - N/A N/A N/A N/A A NA -~ 5,400,000 USBR (19533)
_ (2,280) ‘ |
Butte Creek 198 - 2,064,200 44 ' 12,600 N/A N/A ( A N/A. B ' Assumed DA 1000
| (2,849) L : , L , X sqg. mi. prorated
\ o S : ﬁ.‘ﬁm Denaly gage up-
v o to-date Penali gage
Tyone (2385) = (2) 2229000 N/A - N/A N/A N/A A 700,000 ’N/A' USBR '
NOTES
)

fold Creek flow records prorated. ,

Years of record in parenthesis indicate number of years of record used for correlation.
A ~Figure to be estimated after regional flood flow analysis (Subtask 3.05(i)) is complete.
B -Prorated from Denali gaging -station. : ‘



- TABLE 8

“ .

UPPER SUSITNA ENVIRONMENTAL DATA BASE FOR INPUT INTO THE SELECTION UF DEVELBPMENT SITES
(Includes only 1nfntmatlon that varies among sites) o

erosion

Talkeetna Dzvil Canyon ““Watana Vee Maclaren Upsreanm
to Devii Canyon  to Watana to Vee to Maclaren to Denali of Benseli
(Section A (Section B) - (Secticn C) (Section D) (Section E}  (SecHson F)
Biological '
Fisheries ~ Resident & miqratory - No anadromous fish - Inundatlon of part - Inundation of part
salmon 7 of Deadman River of Oshetna and
- Provides salmon access & Kosina Creek Tyone River
to Portage Creek and :
Indian River
Wildlife -~ Moose habitat in river - Nelchina Caribou herd Caribou - Inundation of - Brown Grizzly = Watexfowl
valley dawnstream of - Summer range north of - Calving area south  posible moose bear denning nesking aresa
Portage Creek Susitna River -of Susitna River winter range ad jacent . to - Goed moose
: - Summer & winter range in the area of - Medium waterfowl reservoir area habritat
south of Susitna Kosina Creek density ~ Good moose - Mediam
River - Migration in the - Caribou migratioan  habitat watarfonl
- Migration in the area Jay Creek ares’ in the area of - Medium water- deqssity
of Fog Creek ~ Ranges as stated Oshetna River fowl density -
: o for Section B
Vegetation - Mainly upland or - Some mocse habitat - Fragile 'moist - Fn&gile
lowland spruce- Watana Creek & alpine mmxﬁt & al-
hardweod forest tundra pige tundra
Sacial
Aesthetic - Unique Devil Canyon - Modsratelv unique
' Vee Canyon
Recreation ~ Yhite water
kayaking
Class IV
Devil Canyon
Access - Present access - Access road would -~ Access road would - Access road would - Access road - Raservoir
from lower open moderate open moderate ‘ open large areas . would open could have
river area of wilderness area of wilderness of wilderness large areas of access from
presently wilderness the Denali
inaccessible presently “Highway
: ineccessible
Physical = Oceurrence of major -~ Unstable slopes - - Occurrence of - Unstable slopes - Unstable
geological faults for potential major geological potential slopes -
- - Potential for for earthquake ~ faults - shoreline potential
earthquake S shoreline

erosion



| ‘Table 9
INITIAL RATING OF ENVIRONMENTAL CONCERNS

Biologﬁcal

River Section Fish ~ Wildlife Social Physical

A X | M | L L

H
M
H
M
L

11 ™ {ow ] O o]
— — — ~
= = T = X
= = s o :x:‘ os

Initial Rating of Environmental Concern:

Low
: Medium

High
Unacceptable
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Table 10

HYDROPOWER PARAMETERS

High Wetana

" Mean , ' Average . R » ol
Site Annual - Installed Dependable Annual Firm Secondary River -
(Ppol~El.) Head mquw Capacity Capacity Energy Energy - Energy Potential (1) Remarks
| (fi) {cfs) {Mw) (MW) (x107 kWh) (x109 kWh) k(x109'kWh) | A
Sold Creek 190 9,616 260 1.139 ~17% With U/S Regulstiop |
Clsor (920) 45 - 9,413 _
Glsca (1020) 145 9,613 187 0.915 0.821 13% With U/S Regudation
Dévxl Canyon(1450) 570 9,280 772 206 1.48% 0.900 0.750 21% |
‘High D.C. (1750) 720 9,170 700 609 3.350 2,628 0.600 47% Data from Coxgss - 1975
Devil Cféek 9,170
Low Watana (1905) 425 8,160 420 252 1.550 1;1&4 © 750 22%
Mid Watana (2050) 570 8,160 500 457 2.601 1997 O.SSD 36%
High Watana {2200) 720 8,160 792 686 3.346 3.004 0.250 47%
Susitna III 600 5,194 445 7.840 ~28%
Vee (2300) 375 6,194 300 1.450 1.310 20% With U/S Regg}@tjnﬁ
Vee (2350) 425 6,194
Maciaren
Denali i - NO POWER GENERATIOl, - —-
Butte Creek ’
Tyone ’ ,
Devil Canyon - N/A N/A 571 3.300 2.500 0.700 45%
Denali : | : |
Devil Canyon N/A N/A 731 - 4.685 3,200 1.270 62%
Low Watena ’ ‘
D.vil Canyon N/A N/A - 1,062 5,730 4.650 - 1.000 78%
Mid Watana : : | N SR
Devil Canyon N/A  N/A 4,427 6.850  6.250  0.550 séz
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Teble 10 (Cont'd)
HYDROPOWER PARAMETERS

w

0 gl .
? ‘
b

. .

: , “Fean = o Average ~ B of
Site ) . Annual Installed Bependable Annual Firm Secondary River .
{Pcol E1.) Head Flow - Capacity Capacity Energy Energy Enerqgy Potential {1) Remarks
ft)  (cfs) (M) (M) (x107 khh)  (x107 kHh)  (x107 Kin)

Devil Canyon N/A  R/A 1,552 6.9 6.800 8.1 96%

tiigh Watana ’

Denali

Susitna I N/A N/A 1,308 6.309 - BR%

Susitna 11

Susitna III

Devil Canyon N/A N/A 1,427 6.881 6.252 4.629 96%

Watana :

Vee .
Denali

Olson N/A N/A 1,341 6,511 5.900 0.611 91%

High Devil Canyon

Vee

Denali

Devil Canyon 7.181+ 6.552 100%

Watana

Vee ,

Denali

Clsan

(1) Percent of Maximum Averege Annual Energy with Devil Cunyon, Watansa, Vee, Denali; Olson sssumed to be 100%

[
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- Table 11

- COST CLMPARISON

, Fscalation , , Avg. 'Cast/kw-th
Site Estimated  Year of Fsctor (Whitman 1980 Dependable  Cost/ Annual  15% Annuel
(Pcol El.) : Cast (1) Estimate = Index) 7 Cost Capacity k¥ Energy Charge Notes
$ x 108 éx106 W a8 ihe Mills
Gold Creek 338 1968 550/210 : e85 - 260 (4) 3,404 1.°22 2} 117 {3)(6)
Olson (920) ; , | ; ; ,
Gison (1020) ' 380 1975 550/377 | 554 187 2,964 915 N *(3)(6)
Devil Canyon Arch B A1 1975 550/377 1,042 206 5,656 1,489 105  ®(2)
- {1450) 432 1975 556/377 630 594 1,062 3,235 : 29  *(3){6) witi . Watana
Devil Cenyon Sravity ' - B ‘ ‘ , B k‘” o
{1450) - 823 1978 550/495 914 594 1,539 3,235 4z (})(Q) with: ., Watana
High Devil Canyon (1758) 1,266 1975 550/377 1,846 600 3,078 3,350 83 %(2)
Devil Creek , ’
Low Watane (1905) 668 1975 550/377 975 252 3,868 1,530 94 *#(2)
420 1975 550/3177 613 252 2,431 1,350 3 *(3)
Mid Watana (2650) ' 677 1975 550/377 1,279 457 2,200 2,601 7 *(2)
628 1975 550/377 916 457 2,004 2,601 53 *(3)
High Watarna {2200j 1,088 - 1975 - 550/377 1,587 686 2,313 3,346 7 *(2)
' 837 1975 550/377 1, 221 686 1, 1780 3,346 55 *(3)
1,765 » {978 550/455 1, 961 686 Z 859 3,345 88 *{2) Revised £3 txmate
Vee (2300) - 477 1975 550/377 696 300 2,320 1,450 ; 72 *(3)
Vee (2350) ’ 527 1975 - 550/377 - 769 , *(3)
Maclaren ; |
Denali "2335) 340 1975 - 550/377 496 None None *(3)
Denali (2552) SR 134 1960  554/170- - 433 None ‘ None
‘Denali (2590) 8o 1953 550/122 331 None Mone
drite Creek | | |
Tyune'
* ;’ butimated in same v s year therefore best for comparison
1) Generally includes cantingencies but not IDC
2) Constructed first {(i.e. includes maln access road and transw ssion llna)
3§ Later development
4)  Installed C8ﬂ801t§
(3) 'F“rm en Prﬁz =
63 - With U/E qulaflen

oo *
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Coal | - o
Devil Canyon-Watana Dams = |
- Devil Canyon-Watana-Denalj Dams
Devil Saryon-Watana-Vee-Denali Dams.

FVALUATION OF ALTERNATIVESi | — s

Selectxon of the best plan from among the alternatives involves

evaluation of their comparative performance in meeting the study
Oagect1ves as measuresd against a set of evaluation criteria.

" These criteria derive from law, regulations, and‘po37c1es‘governing
water resource pianning and development. The following criteria were -
adopted for evaluating the alternatives.

Technical Criteria: .

The growth in electrical power demand will be as
‘projected by the Alaska Power Adm1n1strat1on

That‘power'generat1on~development, from any source
or sources will proceed to satisfy the projected needs.

. A plan to be ccnsxdereu for initial deve]opment must .
be technically feaswb]e.

National Economic Development C%iteria:
) T3n91b1é benefits must exceed project economic costs.

Each separable un1t of work or purpose must prOV1de ‘
benef1ts at least equal to its cost.

: | The scope of the work is such as to provxde the
maxwmum net benefits.

. The bénefits and costs are expressed in comparabie
i~ quantitative economic terms to the fullest extent poss1b1e
Annual costs are based on a 100-year amortization period
an_interest rate of 6-1/8 percent, and January 1975 price
~ levels. The annual charges include interest; amortization;
‘and operation, maintenance, and replacement costs.

Power benefits are based on the costs of providing the

energy output of any plan by conventional coal-fired thermal
generat10n .
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lnvxronmercai Qua]1ty Criteria:

'

Lonservatacn of esthet1cs, natural values and other

desirable environmental effects or features.

- The use of a systematic approach to insure integration
of the natural and social sciences and environmental
design arts in planning and utilization.

The applicﬂtion of overail system assessment of
operational effects as well as censideration of the

“local project area.

ihe study and development of recommended alternatwve
course- of action %o any proposal which involved conf11cts
concer aing uses of availabie resources.

‘tvaluation of the envwrounenta1 impacts of any
proposed action, including effects which cannot be
avoided, alternatives to proposed actions, the relation-
ship of local short-term uses and of long-term producti-
vity. and a determination of any 1rrevers1b]e and

irretrievable resource commxtment

Avoidance of detrxmental env1ronmenta1 effects,

but where these are unavoidable, the 1nc1uswon of

practicable m1t1gat1ng features.
Social Well-Bewng and Regnonal Deve10pment Considerations:

in addataon to the basic p\ann1ng crlterxa con-
s1derat1en was given to: ;

The possibility of enhancing or creating recrea-
tional values for the public; |

The effects, both locally and regionally, on such
items as income, employment, population, and business;

‘j;§‘ The effects on educational and cultural cpportunities;

Ve ape

The conservation of nonrenewable respurces.
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| - CORPS OF ENGINEERS
COST Dl "‘\ FROM 1975 INTERIM FEASIBILITY REPORT



ACCOUNT

- NO.

01
03
04

07

08
14
19
20
30
31

Table B-1
Appendix 1

8-20

SUMMARY COST ESTIMATE
JANUARY 1975 PRICE LEVEL

WATANA DAM AND RESERVOIR
2200 FEET NORMAL POOL ELEVATION
- (FIRST-ADDED)

Turbines and Generators 50,649

Accessory Electrical and
Powerplant Equipment 11,121

Tailrace 47,287

Switchyard 15,717

T.ansmission Facilities 219,600

Construction Facilities 27,635
ROADS AND BRIDGES
RECREATIONAL FACILITIES |
BUILDINGS, GROUNDS, AND UTILITIES
PERMANENT OPERATING EQUIPMENT
ENGINEERING AND DESIGN :
SUPERVISION AND ADMINISTRATION

TOTAL PROJECT COST

FEATURE
- COST

($1,000)

16,392
9,180
479,775

ITEM

LANDS AND DAMAGES

RESERVOIR

‘DAMS | ‘ |
Main Dam . 194,172
Spillway 57,663
Qutliet Works | 44 ,544
Power Intake 123,298
Construction Fac111txes 60,086 -

POWERPLANT |
Powerhouse 67,229

439,238 -

39
3,565
1,800

39,638
43,498

1,088,000




l‘5§3‘~. © SUMMARY COST ESTIMATE
&= - . JANUARY 1975 PRICE LEVEL

~ DEVIL CAWYGN DAM AND RESERVOIR
SR . 1450 FEET NORMAL POOL ELEVATION
I SR ~ (SECOND-ADDED)

L : R Lo  FEATURE
ACCOUNT L e | | ~ COST
NO- _— ' o ‘ mﬁ ' g { ] QGGG

o ~ LANDS | | 12444
: 33 ~ RESERVOIRS o , - 3,456
04 DAS 219,543

o : Main Dam | 140,971
i Spiliway | 19,792
4 o A Power Intakes 42,136
: ' o ' Auxiliary Dam - 3,897
. ~ - Construction Fac111t1es 12,747 N
! » 07 - POWERPLANT . ST 147,877
- o G _ .~ Powerhouse == - 42,702
;l' o - Turbines and Generatar: ,808
al
i

Accessory Electrical and =

Powerplant Equipment 10,475
Tailrace 13,921
Switchyard 19,518
- Construction Facilities 3.553 |
ll 08  ROADS AND BRIDGES . 8,528
- 14 ~ RECREATIONAL FACILITIES | 512
O | 19 . BUILDINGS, GROUNDS, AND UTILITIES 2,519
ill IS 20 PERMANENT OPERATING EQUIPMENT 1,800

- 30 - ENGINEERING AND DESIGN

- 26,982
31 | | SUPERVISION ARD ADMINISTRATION 19,259

432,000

i,y Saav s 10

TOTAL PROJECT COST

s K, KB 44 Tl b By -‘J jecuinie
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Table B-3
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SUMMARY COST ESTIMATE
- JANUARY 1975 PRICE LEVEL
~ WATANA DAM AND RESERVOIR ‘
2200 FEET NORMAL POOL ELEVATION
~ (SECOND-ADDED)

- ITEM

LANDS AND DAMAGES

RESERVOIR -

DAMS o
Main Dam Ny 194,172
Spiliway | - B7,665
Qutlet Works 44,544

- Power Intake 123,298
Construction Facilities 60,096

POWERPLANT : | i

| Powerhouse 67,229

Turbines and Generators - 50,649

Accessory Electrical and

Powerplant Equipment 11,121

 Tailrace - 47,287
Switchyard 18,717
Transmission Facilities 12,667

Construction Facilities 27,635
ROADS AND BRIDGES

RECREATIONAL FACILITIES

BUILDINGS, GROUNDS, AND UTILITIES
PERMANENT ODERATING EQUIPMENT
ENGINEERING AND DESIGN
SUPERVISION AND ADMINISTRATION

TOTAL PRGJECT COST

 FEATURE

COST
(81,005

16,392
9,180
479,775

232,305

26,137
39
3,565
1,800
30,142
37 » 565

537,000




ACCOUNT
NO.

01
03
04

07

08
14
19
20
30
31

SUMMARY COST ESTIMATE
JANUARY 1675 PRICE LEVEL

DEVIL CAMYON DAM AND RESERVOIR .
1450 FEET NORMAL POOL ELEVATION -

(FIRST~ADDED)
_ ITEM
LANDS
RESERVOIRS
DAMS | |
Main Dam 140,971
Spiliway | , 19,792
Power Intakes - 42,136
Auxiliary Bam 3,897
| Construction Facilities 28,932
" POWERPLANT.
Powerhouse 42,702
- Turbines and Gﬂnerators 57,208
 Accessory Electrical and |
Powerplant Equipment 10,475
Tailrace - 13,821
- Switchyard | 19,518

Trensmission Facilities 206,933

Construction Facilities = 8,343
ROADS AND BRIDGES
RECREATIOMAL FACILITIES

- BUILDINGS, GROUNDS, AND UTILITIES

PERMANENT OPERATING EQUIPMENT
ENGINEERING AND DESIGN

suveavxsxeu AND ADMINISERATIONA
TOTAL PROJECT cosT

FEATURE’

1,484
3,456
236,728

359,700

31,266
512
2,519
1,800 .

44,548

- 31,927

714,000

,Tab1h B-d_,‘ 
Appendix I
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'DETAILED COST ESTIMATE
WATANA DAM AND RESERVOIR ELEVATION 2200

JANUARY 1975 PRICE LEVEL

(FIRST-ADDED)
Cont
Account , , Unit Total
Number Description or Item Unit Quant. Cost Cost
| E | ($) - ($1,000)
01 LANDS AND DAMAGES = e
"~ Regervoir . : : ~ . :
 Public domain AC ~ 18,600 323.00 (6,008)
Private land AC 30,000 ~317.00 9,510
Sfte and other AC 1,080 - 500.00 540
Access road ~AC . 780 615.00 480
Transmission facilities » ‘
Public domain AC 4,400  300.00  (1,320)
Private land AC - 3,795 620.00 2,352
'3 Reecreation S aC 90 - 500.00 45
i ~ Subtotal 20,255
2 Cantingencies 20% - : 4,051
i’ | - Government administrative costs : . N f 880
L " TOTAL LANDS AND DAMAGES | - (25,188)
! | ‘ Construction cost 16,392
3 Economic cost ) | (8,794)
. 03 RESERVOIR -
i Clearing o AC 5,100 1,500.00 7,830
$7 Contingencies 207 | 1,530
; ; TOTAL, RESERVOIR ‘ 7 ; 9,180
iy 04 DAMS
;' 04, 1 MAIN DAM
- Mobilization and . | |
I preparatory work LS | 23,000
l | Clearing | T AC 866 1,500.00 1,290
| ~ Poundation preparation SY 105,000 | © 10.00 1,050
i Fxcavation - ~ V
) Foundation A CY 1,800,000 - 3.50 6,300
ll Borrow and quarry areas LS : 3,000
i Embankment . | |
- _Gravel fill CY - 39,200,000 1.65 64,680
l‘ ‘Sand filter . CY . 1,100,000 . 8.00 8,800
A ) Sccond filter CY 1,000,000 4.00 4,000
‘ Impervious core CY 9,250,000 3.75 34,688
l | Riprap cY 28C_000 10.00 2,800
-  Select drain ' 1,800,000 4,00 7,200
- Table B-5 A | » -
i - Appendix I
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Cast

Account

Number

G4
04.1

04.7

TABLE B*: --DETAILED COST ESTIHAIE-~CentinueJ

o WATANA DAM AND RESERVOIR

Description or Item

DAMS
‘MATH DAM (Cont d)

Drilling and grouting

" Drainage system
~Right abutment |feepage

control

Subtotal '
Contingencles 202 

TOTAL, MAIN DAM

SPILLWAY
Clearing and stripping

Foundation preparation

Excavation
Concrote
Mass _
Structural
Cement
Reinforcing sceel
Anchor bars
Drililng and grouting
Drainage system
Tainter gates (3),
complete
Stoeplogs (1 set)
Electrical and
mechanical work

 Subtotal

NG, 3

- Contingencies 20%

TOTAL,;SPILLWAY

OQUTLET WORKS
Intake structure
Excavation rock

Foundation preparaxion

Coricrete
Mass ,
Structural
Cement '
- Reinforcing steel

Unit Quant
LF 145,000
LS
Ls
AC 150
CY 8,500 .
-~ CY 10,530,000
cY 97, 00Q
CY 5,100
Cwt 240,000
Lbs 1,310,000
Lbs 37,000
LF 6,200
LS
LS
LS
LS
cY 41,000
SY 8,000'
cY 20, 400
Cwt 82,000

Unit
Cost

($)

18.75

~ 1,560.00

16.00
-3.00

50.00
325.00
4,00

. 60
1.25

© 21.50

- 15.00
10,00

325.00
. 60

Total

- Cost
©(§1,000)

2,719
283

2,000

32,362

194,172

225
136
31,59¢C

4,850
4,908
960
906
48
133
250

3,250
300
500

9,611

57,665

615
80

1,020
6,013
328
1,833

Appendix 1
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| TABLE B-5 -DETAILED COST ESTIMATE--Coutinued

WATANA DAM AND RESERVOIR s - ~ @
" Cost _ .
Account. ' : Unit Total
Number Description or Item - Unit Quant Cost Cost
S B (%) ($1,000)
04 DpaMs
- 04,3 OUTLET WORKS (Cont'd}
Electrical and
mechanical work Ls ~ | 100
Gate bonnets EA 4 133,000.00 - 532
Cate frames EA & 130,000.00C 520
Cates (slide) EA 4 285,000.00 1,140 .
Trash racks EA 4 . 96,000.00 - 384
" Tainter gates _EA 4 395,000.00  1,58C
Excavation
Tunnels T ' - CY - 95,300 : 125.00 11,913
Concrete , CcY 21,700 - 300.00 6,510
Cement ~ Cwt 100,000 4.00 400
"Reinforcing steel Lbs 4,790,000 ' .60 2,874
Elevator | LS 1 ‘ 200
Stairs | LS 1 | 100
Steel sets & lagging Lbs 349,000 1.00 349
Rock bolts : EA 3,7C0 - 170.00 629
Subtotal | S 37,120
Contingencies 207% ' 7,424
'TOTAL, OUTLET WORKS | | | 44,544
4.4 POWER INTAKE WORKS
Intake structure 7 -
Excavation | S CY 222,000 15.00 3,330
Foundation preparation SY 3,700 110.00 - 37
Masas concrete CY 39;500 SGaQO : 1,975
Structural concrete cY 69,200 325.00 22,480
Cement Cwt 376,000 4,00 - 1,304
Resteel : Lbs 4,839,000 - .60 2,904
Emb. metal _Lbs 35,000 - 3.00 105
Trash rack LS 1 - - 2,000
Stairs | LS 1 o | 375
Elevator ’ - LS 1 | | | 200
Bulkhead gates LS 1 1,500
Stoplogs ‘ | LS 1 1,500
Eleetrical and , ;
. mechanical work LS 1 1,600
- Truck zrane L LS 1 : 225 :
 Bridge e s 1 2,500 -
Trash boom _ R LS k 1 R 300 e
Tunnel excavation GY 79,000 - 125.00 9,875 @.

 Appendix I
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{ost
AAvcumnt 

Number Descript!dn or Item Unit

04 DANS |
04,4 POWER INTAKE WORKS (Cont'd)
o ~ Concrete SR
Cement
Resteel
Stcel liner
Bonnetted gates
Elecctrical and
mechanical work

B o i | Subtotal
l - | Contingencies 202

' TOTAL POMER INTAKE WORKS
l TOTAL DAMS

07 POWERPLANT
07.1 - PCWERHOUSE
Mobilization and
preparatory work
Excavation, rock
Concrete
Cement
Reinforcing steel
Architectural features
Elevwator
Mechanical and
electrical work
Structural steel
- Miscellaneous metalwork
I ~ Draft tube bulkhead
R ~ gates |
o ; | Rock holts
' i - Steel sets
o o Subtotal
l - Centingencies 2074

TOTAL, POWERHOUSE

<Y

Cwt
Lbs
Lbs
LS

LS

LS
CcY
CY
Cuwt
Lbs
LS

LS -

LS
Lbs
.bs

LS
EA
Lbs

TABLE B-5 --DETAILED COST ESTIMATE--Continued

o , Unit

Quant Cost

($)
16, 650 ©300.00
84,000 4. 00
3,745,000 .60
21,000,000 2.00
202,000 110.00
57,600 1325.00
261,000 4.00
5,228,000 .60
1,250,000 1.50
150,000 3.00
| 563 --170.00
102,000 - 1.00

o

WATANA DAM AND RESERVOIR

| Total'~ 
Cost
(31,000)

4,995
338
232&?'

42,000

900 -

150

102,748

20,550

123,293

419,679

3,500
122,220
18,720
1,044
3,137
1,900
200

3,300
1,875
450
380
96

102

56,024

11,205

67,229

~ Appendix I
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o o . TABLE B-5 --DETAILED COST ESTRMATE--Continued | e

WATARA DAM AND RESERVOIR

 1Aa§endix I
"B-28

i Cost : | 7
Account | Unit Total
Number , Description or Item Unit Quant Cost Cost

‘ | | ($) ($1,000)
07 - POWERPLANT (Cont'd)

k 07.2 TURBINES AMND GENERATORS : : ) '

: Turbines o LS : - 20,608

Governors LS | 765

I Gonerators LS 20,834
Subtotal e R ' | 42,207

l . Contingencies 20% ‘ » ; ' 8,442

_ ~ TOTAL, TURBINES AND GENERATORS e 50,649

lj © 07.3  ACCESSORY ELECTRICAL EQUIPMENT

Accessory Electrical , ' |
: Equipment LS - ‘ , \ 4,065

l Contingencias 20% | , , | 813

l TOTAL, ACCESSCRY Ef..fECTRICA"L EQUiPHBIT , 4,878
07.4 M1SCELLANEOUS POWI"PLANT EQUIPMENT
S Miscellancous Pcwerplant _

Equipment ' LS _ , , 5,202
Contingencies ; ' 1,041
TOTAL, MISCELLANEOUS POWERPLANT EQUIPMENT 6,243
02.5 TAILRACE ‘
| Excavation, tailrace | | B
l tunnel CY 223,000 125.00 27,875
Concrete, tailrace tunnel L
lining . cY 21,000 - 300.00 &,300
! Ceient : Cwt 104,000 ’ .00 - 4186
' ' Reinforcing steel Lbs 5,202,000 .60 3,122
L Rock bolts EA 3,400 170.00 578
l ~ sceel sets | Lbs 1,115,000 o100 1,115
| -Subtotal S L 39,406
“ ‘ Contingencies 202 B ~ : o 7,181
TOTAL, TAILRACE °~ , L 47,287
! - 07.6 SWITCHYARD . .. 3 it s
, - --Transformers | ~Ls , o - 5,826
| Insulated cables s , 1,030



LSt
CAccount

Numbor

07
07.6

6‘7-' 8 .

08

‘ABZY‘B°5 ~-DLTAELED CQS- EﬁTIﬁATL‘~Continu¢d'

WATANA DﬁM AND RESERVOIR

- Description or Item Unit

- POWERPLANT

SWITCHYARD (Cont'd)
Switchyard . L8

Subtotal

Contingencies 20% 

TOTAL, SWITCHYARD

TRANSMISSION FACILITIES

Transnission Facilities LS .

Contingencles 207

"OTAl., TRANSIISSION FACILITIES

TOTAL, POWERPLANT

ROADS AND BRIDGES

Poermanent Access Road - 27 miles
(Hipghway No. 3 to Devil Canyoa)

Clearing , AC
Excavation cY
Fmbankmaent CY
Riprap ' CY
Road surfacing (crushed) CY
Bridges LS
Culverts and guardrail LS

Permangnt Access Road ~ 37 miles

(Devil Canyon to Watan.)

Clearing AC
Excavation CY
Embankment cY
Riprap CY
- Road surflacing (crushed) (09
Bridges LS

Culverts and guardrail Ls

Permanent on-site roads
Power plant access

tunnel ‘ ~ LS

Power plant access road LS
Dam crest road - LS

Quant

135
210, 000
885,000

2,700
216,000

1

195
360,000

1,244,000

3,800
304,000

: lv

el o

Undt Total
Cost o Cost
($) ($1,000)

183,000
36,600

219,600

411,603

1,500.00 203
0.20 1,302
2.00 1,770

30.00 81

12.00 2,592
10,000
3,000

1,500.00 293
6.20° 2,232
2.00 2,488

30.00 S 114
12.00 3,648
3,700
1,585

5,096
1,515
80

Appendix I
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Cont
Account
Number

08

14

19

~ Appendix I
~B-30

WATANA DAM AND RESERVOIR

Description or Item

ROADS AND BRIDGES (Cont'd)

Spillway access road

Switch yard access road

Road to operating
facility

Power intake structure

access road

Subtotal
Contingencies 20%

TOTAL, ROADS AND BRIDGES

RECREATION FACILITIES
Site D ‘ :
Camp units (tent camp)
Vault toilets

Subtoeal .
Contingencies 152
Total Site D

Site E

Trail system
Contingencies 152
Total Site E

Unit

LS
LS

LS

LS

P

MI

TOTAL, RECREATION FACILITIES

BUILDINGS, GROUNDS, AND UTILITIES

Living quarters and-
0&M facilities,

Visitor facilities
Visitor bullding
Parking area

. Boat ctamp

Vault teilets
Runway facility

Subtotal ,
Contingencies 20Z

LS

LS
SF
LS
EA
LS

" Quant

b b

12

12,000

i

‘TOTAL, BUILDINGS, GROUNDS, AND UTILITIES

" TABLE B-5 --DETAILED COST ESTIMATE--Continued

Unit
Cost
($)

1,800.00
2,000.00

1,000.00

3.00

2,000.00

Total
Cost
($1,000)

380
200
200
250

40,729
8,146

48,875

1,631

100

36
200
1,000

2,971
594

3,565



§ TABLE B~5 ~~DETAILED COST ESTIMATE-~-Continued
N WATANA DAM AND RESERVOIR
"_‘ ' ‘:‘;”"L
Lo Account ‘ Unit ~ Total
f‘f Numbor Description or Item Unit - Quarnt Cost - Cost ;
i (%) | (§1,000)
. S 20 'PERMANENT OPERATING EQUIPMENT
1 Operating Equipment , » ; .
; and Facilities LS 1 1,500
" Contingencies 20%Z- | - 300
i | TOTAL, PERMANENT OPERATING EQUIPMENT 1,800
i 50 CONSTRUCTION FACILITIES
L y Diversion tunnels | , | R
g1 Excavation o CY 281,000 .115.00 32,315
L Conerete ' Y 48,750 275.00 13,407
) 20 ' ;Cfgmont» s ) : Cwt 244,000 ZL.OG 976
’ ' Resteel ‘ V Lbs 11,544,000 .80 6,927
il Steel sets and lagging  Lbs  1,404,n00 1.00 1,404
§; ' Rock bolts EA 7,800 170.00 1,326
- Diversion outlet works ‘ ,
‘?d' Excavation : CY - 14,000 15.00 210
i Concrete CY 7,500 325.00 2,438
] Cement | , 7 Cuwt 30,000 4.00 120
= Resteel Lbs 1,500,000 . 60 900
”§ Anchors LS 1 500
N 3 Diversion inlet works V |
- Excasation CY - 43,000 15.00 645
i Concrete ; S & 16,500 325.00 5,363
% Cement Cwt 58,000 4.00 232
l Resteel - - Lbs 2,475,000 60 1,485
i ' Gate frames and gates LS 1 - 861
s bDiversion tunnel plug LS 1 3,000
g‘ Care of water LS 1 1,000
B Subtotal 73,109
;’ Contingencies 207 14,622
3 . ‘ i
. ‘ |
.i TOTAL,‘CGNSTRUCTION FACILITIES 87 731
, % { TOTAL CONSTRUCTION COST 998 864
| i‘ N yy  ENGINEERING AND DESIGN 39,638
it | | - i o o
- B SUPTRVISTON AND ADMINISTRATION 49,498
TOTAL PROJECT COST f1,0>53;,coo,
WATANA DAM AND R;smvom o |

LLEVATION 2200
(First=Added)

170 ce. 1 : . g »
h" ~ m'!. _p:
v
cpbife 1
Rt § AR
Rl ¢

ogegix




" DETAILED COST ESTIMATE
DEVIL CANYON DAM AND RESERVOIR, ELEVATION 1450

~ JANUARY 1975 PRICE LEVEL

~ (SECOND-ADDED)
Cost B
Account ! Unit "Total
Numbor Deseription or Item - Unit . Quant - Cost Cost
- | | ($) ($1,000)
01 LANDS AND DAMAGES
: Rescervolr : ' :
Public domain ' AC 8,350 300.08 (2,505)
Private land ; AC 850 300.00 255
Site and other AC 250 600.00 150
Recreation - AC 740 600.00 440
Subtotal : , 3,350
Contingencies 20% T . ‘ 670
Government administrative cost . - 430
TOTAL, LANDS AND DAMAGES , ‘ = (4,450)
Construction cost : 1,444
Feconomic cost | | (3,006)
07 RESERVOIR ,
Clearing ' AC 1,920 1,500.00 2,880
Cont Ingencles 207 , . 376
TOTAL, RESERVOIR ’ 3,456
04 DPAMS
04,1 MAIN DAM :
R Mobilizatlon and | v
preparatory work LS ; 24,300
Prevention of water
pollution - L8 o 500
Scalling of canyon walls CY 21,000 75.00 1,575
Fxeavation ,
Exploratory tunnels  CY 3,500 190.00 - 665
Nam CcY 327,000 15.00 4,905
Foundation treatment CY - 3,000 60.00 -~ 180
Brilling 1ine holes for ’ :
rock oxcavation LF 34,000 - 4.60 156
Drilling and grouting LF 64,000 22.00 1,468
Drainage holes LF 29,570 - 15.30 452
Concrate | | ~ .
I Dam ’ CY- 994,000 - 50.00 49,700
Thrust block | - CY - 25,600 ~860.00 1,536
Il L : Foundation treatment cY 3,000 125.00 375
e ﬁr'Table B-6 | | : :

' Appendix I
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 TABLE B~§ ~-DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESERVOIR

Cost ‘
Account : NS RN Total
Jumbeor Description or Item Unit Quant . ISt Cost:
| | (%) ($1,000)
ol 04 ~ DAMS
2 04,1 MAIN DAM (Cont'd) o : :
. B Foundation, mass CY 15,250 530.00 763
» - Structural cY 10,240 325.00 3,328
g _ Ccoling concrete Ls o 2,000
b ] g Contraction juint and I
- cooling system
5. ' grouting LS ‘ 1,135
i | Cement " Cwt 3,779,000 - 4,00 15,11%
. Pazzelan Cwt 922,000 3.00 2,786
A 7 Reinforeing steel Lbs 1,200,000 .60 720
B | Gates ' e : =
S Slide gates, frames, |
T ~ guides, and operators EA 4 345,000.00 - 1,380
i Miscellaneous
; . ligh strength steel
Eu - strands Lbs 290,000 2.00 580
B | . Larthquake anchorages LS . 500
‘ Gantry cranc ‘ LS . 385
» _Cantry crane rails - Lbs 39,000 1.00 39
3 Elevators LS 280
“i ' Stairways Lbs 105,500 5.20 849
- “}; Instrumentation LS | 115
3 Rock bolts , LF - 50,000 10.7C 535
2 Chain-Jink fence LF 1,535 15.00 23
- . lectrical and
i mechanical work LS ] 1,000
a Miscel laneous metalwork LS 170,000 3.00 510
v F Subtotal 117,476
,i ) Contingenciecs 20% 23,495
| " TOTAL, MAIN DAM 140,971
| 1. 04,2 SP1LLWAY | , | |
. Excavaticn, all classes CY 239,000 15.00 3,585
: - Foundation preparation  SY 7,520 10.00 75
U Priiling and grouting L 8,000 25.00 200
‘ _Anchor bars ~LF 48,000 - 1.25 60
- -~ Drainage system LS 1 500
g Concrete ' | e
| l . Mass o CcY 37,000 50.00 1,850
| Structural CcY 12,000 325.00 3,900
5 t l o Cement Cwt 152,000 4.00 - 608
@ Appendix I
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TABLE B-6 ~~DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESERVOIR

Gost o : ' :
Account o Unit Total
Numbor Description or Item Unit Quant Cost Cost
| | ($) ($1,000)
04 NAMS
04,2 SPILLWAY {(Cont'd) - 5 :
Reinforeing steel Lbs 1,191,000 .6N 715
Tainter gates and )
hoists, complete EA 2 2,000,000.00 4,000
Stoplogs, . complete Set 1 500
Miscellaneous |
Flectrical and 4 ,
mechanical work LS . : - 500
Subtetal _ , ' 16,493
Cont {ngencies 207 | | 3,299
TOTAL, SPILLWAY 19,792
04, 4 POWER INTAKE WORKS
‘ Excavation ; ‘
Oipen cut CY 7,200 - 15.00 108
Tunnels CY 34,400 125.00 4,300
Concrete : : -
Mass cY 7,300 55.00 ° &02
Structural and backfill <CY 10,430 325.00 3,390
Coment Cwt 74,000 4,00 296
Reinforcing steel Lbs 1,070,000 , .60 8&2
Ponstocks Lbs 8,175,000 2.00 16,350
Bonnetted gates and ' |
“controls “EA 5 1,375,000.00 6,875
Stoplogs, complete LS ~ 914
Trashracks " Lbs . 1,224,000 1.50 1,838
Subtotal 35,113
Contingencies 20% ' 7,023
TOTAL, POWER INTAKE WORKS ~ 42,136
04,5 AUXILIARY DAM (EARTH FILL}
Excavation o
NDam {oundation cY 110,000 3.50 385
Foundation preparation LS 1 o 40
Dam empbankment CcY 760,000 2.25 1,710
- brlilling and zrouting LF 8,800 - 46.80 410
Concrete » ' |

CY 5,400 120.00 648

L Appendix 1
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Gont
Account
NMimber

S
4.5

07
07.1

07,2

o

" TABLE B-f ~--DETAILED COST ESTIMATE--Continued

DEVIL CANYON DAM AND RESERVOIR

Cont Ingencies 207

TOTAL, TURBINES AND GENERATORS

1 -

‘ncécrfption or Item Unit Quant
DAMS el
AUXILIARY DAM (EARTH FILL) Cont'd)
Coment - - Cwt 13,500
Subtotal
Contingencics 20Z
TOTAL, AUXTLIARY DAM
TOTAL, DAMS
POWERPLANT
© POWERHOUSE |
Mobilization and
preparatory work LS |
‘Excavation, rock CY 120,000
Concrete cY - 20,000
Cement Cwt 100,000
Reinforeing steel Lbs 4,600,000
Architectural featureg LB
Flevator N ‘ LS
Mechanical and
cleoatrical work LS
Structural steel Lbs 1,200,000
Misceliancous metalwerk  Lbs 150,000
Subtotal |
Contingencies 20%
TOTAL, POWERHOUSE
TURBINES AND GENERATORS
Turbines LS
Governors ‘ LS
Cenerators LS
Subtotal

Unit
Cost

(5}

4.00

Total
($1,000)

54

3,247
650

3,897

206,796

110.00
325.00
4.00
.60

5,000
13,200
6,500
400
2,760
1,000
75

4,400
1,800
450

35,585
7,117

42,702
22,575
2,546
23,052

48,173
9,635

57,808

Apben@ix 1
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Number
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07,4
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f,?ABLE‘B-ﬁ,;gbﬁiAiLED COsT ESTiﬁATE--Continued

DEVTL CANYON DAM AND RESERVOIR

Unit

Descrintion or'Item Unit Quant Cost
| | R
POWERPLANT - ‘
ACCESSORY ELECTRICAL EQUIPMENT
~ Accessory Electrical :
FEquipment , LS
Cont ingencies 20%
TOTAL, ACCESSORY ELECTRICAL EQUIPMENT
* MISCELLANEOUS POWERPLANT EQUIPMENT
Miscellaneous Powerplant
Equipnient ~ LS
Contingencies 20% ‘
TOTAL, MISCELLANEOUS POWERPALNT EQUIPMENT
TAILRACE , ,
Excavation tunnel R # 1 - 37,000 125.00
Concrete CY - 13,800 300.00
Coment o , Cwt 69,000 4.00
Resteel | - ~ lbs 3,163,000 | .60
Draft tube bulkhead -
gates i LS 1
’Draft,tube stoplogs LS 1
Subtotal

Contingencies 207%
TOTAL, TAILRACE

SWITCHYARD

Transformers ‘_‘P LS

Ingsulated cables - LS

Switchyard | LS
Subtoctal

Contingencies 207%

TOTAL, SWITCHYARD
TOTAL, POWERPLANT

ROADS AND BRIDGES

On~gite road
- Clearing and earthwork Mile 2.3 200,000.00
- Paving | ~ Mile 2.3 72,000.00

Appendix I

" B-36

“Tbtal
- Cost
($1,000)

6,600
1,320

7,520

2,179
426

2,555

4,625
4,140

276
1,898

378
284

11,601
2,320

13,921
5,967
1,372
8,926

16,265
13,253

19,518
144,424

460
166
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 TABLE B-6 F-»DETAILED cosT ESWMATE-—-Ccnt inued

DEVIL CANYON DAM AND RESERVOIR

Account . | ” ‘ | Unit . Total
Number Deseription or Item  ynit Quant Cost Cost
08 ROADS AND BRIDGES (Cont dy o |
Culverts | LF - 850 35.00 33
Tunnel ‘ LF 2,100 2,975.00 6,248
Road to operating ) w7 e -
facility . Mile 2 100,000.00 200
Subtotal : ‘ , ' | ' 7,107 l
Contingencies 20% Lo - BN 1,421
TDTALV-ROADS~AND BRIDGES | R 8,528
14 RECREATION FACILITIES
Site A
(Boat access only) | | |
‘Boat dock . iA‘ 1 25,000.00 25
Camp1ngrunits _ ° EA 10 - 1,800.00 18
Two-vault toilets EA 2 2,000.00 4
‘Subtotal | | 47
Contingenciss 15% : » ‘ R
Total Site A o . | 54
Site 8 | | | ,
Access road - , Mile ‘ C.5  100,000.00 50
Overnight camps EA 50 2,500.00 125
Comfurt stations EA 2 35,000.60 - 70
- Power : LS - 25,000.00 . ‘2%
Sewe rage N LS , » 50 2 000. 00 50
Subtotal j, ~ 320
Contingencies 15% | : ' : ~ 48
Total Site B | | 368
Site C
Trallhead picnic area 4 R s
acecess road - Mile 0.2 - 100,000.00 20
- Pieaic units w/parking EA 12 2,000.00 24
Trail system . Mile - 30 - 1,000.00 30
Two-vault toilats ~ EA 2 2,000. -00 4
Subtotal i | , S L | fv78 ~
~Gontingencics 15% - | \ , S 12 .
~Total Site C , : e : I | ; : 80
TOTAL, RECREATION FACILITTES R R 512




TABLE B-6 —~DETAILED COST ESTIMATEn-Continugd

DEVIL CANYON DAM AND RESERVOIR

Cast : o , - ;
Account o | : _ Unit Total
Number Description or Item - Unit Quant Cost Cost
: | - | ($) ($1,000)
19 BUILDINGS, GROUNDS, AND UTILITIES
Living quarters and ,
0&M facilities | LS : o 1,760
- Visitor facilities _ ‘ : _
Visitor building LS , 200
Parking arca : SF 15,000 3.00 45
Boat ramp LS | : \ 150
Vault toilets ‘ EA 2 2,000.00 4
Subtotal ‘ : : ; 2,099
Contingencies 20% ‘ : . - 420
TOTAL, BUILDINGS, GROUNDS, AND UTILITIES ' 2,519
: | 20 PERMANENT OPERATING EQUIPMENT
o - Operating Equipment | S
-5 and Facllitles LS : 1 1,500
- Contingencies 20% | | 300
2 TOTAL, PERMANENT OPERATING EQUIPMENT = - 1,800
B 50  CONSTRUCTION FACILITIES
Z Coffer dams .
& - Sheet pile , Ton 1,024 1,000.00 1,024
!l | Earthfill ooy 38,000 5.00 190
: Diversion works | ‘ |
=Y Tunnel L
‘ . Excavation ; cYy 32,000 115.00 3,680
i Concrete - cY 5,750 275.00 1,582
i Cement Cwt 29,000 4,00 116
' Resteel Lbs 1,323,000 .60 794
\?»‘ Steel sets Lbs 157,000 - 1.25 187
3 ' Rock boults EA 1,150 170.00 196
‘ Diversion intake structure R -
1 Rock excavation cY 6,800 "15.00 102
i Structural concrete CY - 3,800 325.00 1,235
' Cement Cwt 150,000 4.00 80
1 Resteel Lbs 750,000 .60 450
i Gates and frames LS 1 ~ | 860
Y Diversion outlet structure e ) |
l ' Rock excavation - CY 6,800 . '15.00 102
g Concrete oY 3,800 325.00 1,235
il Cement |  Cwt 15,000 4.00 60
i Appendix 1 . e .
l | B-38 | o |
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Coast
Account
Number

'l‘(’

0

11

1ABLL B—s ——DETAILED cosT ESTLAéIz~~Con:1nued'

DEVIL CANYON DAI‘I AND RESERVOIR

| o L : ~Unit Total
‘Dvsvription»or Item Unit Quant "’ Cogt Cost :
| | | ($) ~ ($1,000)
CONSTRUCTION FACILITIES (Cont'd) |
Resteel Lbs 750,000 .60 450
Anchors L LS8 1 250
Carce of witer ~Ls 1 1,000:
Subtatal ; , = : f 13,583
Contingencies 202 [ _ 2,717
TOTAL, CONSTRUCTION FACILITIES 16,300
TOTAL, cONbTRUCTION COST 38.,,779
!N(‘INH'RING AND DESIGN 26,962
svvrnvzsto¢ AND ADMINISTRATION 19,259
TOTAL PROJECT COST | 432,000
DEVIL CANYON DAM AND RESERVOIR ,
ELEVATION 1450
(ShCOND-ADDED)

Appendix I
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SIMMARY COST ESTIMATES--OTHER PROJECTS STUD!ED
JARUARY 1975 PRICE LEVEL
{Zosts in $1,000)

PROJECT DENALI VEE VEE HIGH D.C.  WATAMA  WATAKA

YATANA
FULL POOL ELEV. {(Ft., m.s5.1.) 2515 2300 2350 1750 1905 1905 K 2050
CONST. SEQUENCE (Added) {Second) {Second) (Second) {First) {First) (Second) {First) _{Second) ¢
s ' v :
PROJECT , : . ; | , - AT
FEATURE , ‘ : ‘ ;
LANDS AND DAMAGES 7,000 2,550 3,455 8,400 4,381 4,381 2,050 12,050 |
RELOCATIONS 13,000 . ~ o : o |
RESERVCIR ‘ 4,800 3,165 5,160 7,650 - 5,100 5,100 2.220 7,920
DAM , 237,017 203,170 225,500 574,900 .165,058 165,058 ~  28%,229 287,229
POHERPLANT : 143,788 159,600 450,478 313,076 106,143 368,721 . 153,788
ROADS AND BRIDGES 1,500 19,968 20,748 24,510 47,587 24,849 48,231 25,493
RECREATIONAL FACILITIES' 39 39 39 3 I (" 36 39 39
BUILDINGS, GROUNDS, AND UTILITIES 3,565 3,565 3,565 1,565 3,565 3,565 3385 . 3,565
PERMANENT ommmc EQUIPMENT 1,800 1,800 1,800 1,800 1,800 1,800 B30 0 1,800
ENGINEERING AND DESIGH - , v i
SUPERVISION AND ADMINISTRATION 36,279 48,855 53,093 104,184 £2,638 44,309 18,439 60,090
CONSTRUCTION FACILITIES 35,000 50,100 54,000 80,000 64,756 64,756 26,028 76,026
TOTAL PROJECT COST - 340,000 477,000 527,000 1,266,000 666,000 420,000 822,000 628,000
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Alaska Dept. of Commerce

, Aiaské Power Adni, X

Alaska Power Authority

) Arctic Environmental
Inﬁormatlcn & Data
Center . '

"Baccn, ‘Glenn

¢ . L . .. e
- : . : E . PRI N )
R . . . . ’ . % o . L
. R f ) B L 2 X [ X . *

SUSITNA MATERIALS -COLLECTION - LOCATED IN HYDRAULICS DEPARIMENT

o SO J

'JOBS AND POWER FOR ALASKANS A PROGRAM FOR POWER & ECONOMIC 'DEVEL~ g

. ‘SUSTTNA HYDROELECTRIC PROJECT: A DETAILED PLAN OF STUDY 2 copies,  (798)

SUSTTNA HYDROELECTRIC PROJECT: PLAN OF STUDY FOR PROJECT PEASIBIL- ™
ITY AND FERC LICENSE APPLICATION | | \
. CLIMATOLOGICAL DATA o L e | (798
y S T s21.22.1 A
ARCHEOLOGY -IN THE UPPER SUSITNA RIVER BASIN SR - ({798)

v

ALASKA POWER & ECONOMIC DEVELOPMENT PROGRAM 2 Vol. (798

OPMENT 2 c0p1es

INVENTORY TYPE CAuCULATIONS FOR SOME POTENTIAL HYDROEL“GTRIC PRO« o
JECTS IN ALASKA ' :

ANCHORAGE-FATIRBANKS Taansmﬂss«om- ECONOMIC FEASIBILITY STUDY REPORT. (798) .
DRAFT. | : | o 621.22.1 nIff

FUTURE POWER REQUIREMENTS - REPORT OF THE TECHNICAL ADVISORY COMMI®~(798) - A
TEE ON ECONOMIC ANALYSIS & LOAD PROJECTIONS $21.22.3 21§

FUTURE ALASKA POWER SUPPLIES -~ REPORT OF THE TECHNICAL ADVISORY  *
"COMMITTEE ON RESCURCES & ELECTRIC POWER GENERATION

REPORT OF THE TECHNICAL ADVISORY COMMIT&VE ON ENVIRONMENTAL CONSIQER (798)
ATION & CONSUMER AFFAIRS 2 copies SO . T621.22.1

+581.57 AIN

621.22.3 A}

621.22.1 B

v ;
P, SV . : L i - e . SR N ) " . . : g o
3 ! o hJ o NEEN * . L . B R
s £ | -y B N e e |




 SU$ITNA MATERIALS continued

‘Behlke, Dr. Charlss E. -
RE INLET, ALKSKA

A HYDROLDGIG RECONNAISSnNP? OF THE SUSITNA RIVER BELOW DEVIL‘S

Bishops, Daniel M.
| o CANYON

Burrows, Robert L. SEDIMENT TRANSPORT IN THE TANANA RIVER IN THE VICINITY OF

vAIRBANKs, ALASKA

. EVALUATiON OF TEE NATIQNAL WEATHER SERVICE RIVER FORECEASE sysTEM

Carison, Robert F,
SR MODEL FOR USE 3N NORTHERN REGIONS..

~,Federa1 Power CommmsszaniﬁKLASKA POWER SURVLY

. THE 1976 ALASKA POWER SURVEY, VOL. I & II 2 copies

Gray, T.J. TIDAL POWER' (COOK INLET)

Hartman, Charles W. ENVIRONMENTAL ATLAS OF ALASKA

. Henry, J. Kaiser Co. :ﬂ& REASSESSMENT REPORT ON UPPER SUSITNA RIVER HYDROELEC‘RIC DEVELOP-

MENT FOR THE STATE OF ALASKA »

STUDY OF THE BREAKUP CHARACTERISTICS OF THE CHENA.RIVER BASIN
USING ERTS IMAGERY . :

Inst of Water Resources
Unlv, of Alaska Fa

* Jobzson, Roy W. ‘HARNESS:NG'CQOK;INLETts TIDAL ACTIVITY

\ Jonaa & Jcnes '; ,/;;M§

R . "MENTAL, (AESTHETICS & RECREATIONAL RESOURCES °
o lll}flll lil ll! llﬁ lﬂl I!l l!l

ﬁ AN INVESTIGATION OF SMALL TIDAL POWER PLANT POSSIBILITIES ON COOK‘

€

{798) ,
$21.22,3 Be

S ®21.22.1

‘1?98) |

. 621.22.1

 (798)_’ v,,'
"621‘22.3_ch

{798)
{282.41) Bi

179§5
§21.22.1 Ca

u

{7°8)
621.22.3 Gr.

{798)
§21.22.1 Ha

(798)
(282.4) Be |
(798) |

621.22;1 ;

: UPPER SUSFTNA RIVER, ALASKA: AN INVENTORY & EVALUATION oF ENV:PON» (798) oy




N ff(_}; 
Lamke, RfD.‘:.

Naske, Claus M.

(1 Project Software &

Development Inc,

salomon_Brothers
Scully, David R.
Shira, Donald-L. .

u. S ARmy Corps of
Englneers

§
I

o : ; oo : :
. .
. . .

ZSUSI”HA MATERIALS COntlnued

. COPPER KIVER & GULF COAST.

DRAFT & REVISED DRAFT ENYIK »MENTAL IMPACT STATEMENT.
- TRIC POWER DEVELOPMENT « SUSFINA RIVER BASIN, SOUTHCENTRAL RAIL

~ FLOOD CHARACTERISTICS OF ALASKAN STREAMS R R

THE POLITICS OF HYDROELECTRIC ”OWER IN ALASKA‘ RAMPART & DFVIL .
CANYON, A CASE STUDY

PROJEGT/Z: SAMPLE RUN ACTIVITY=~ON-ARROW

NORTH CAROLINA MUNICIPAL POWER AGENCY, No. 3. PROPOSAL

SURFACE WATER RECORDS OF COOK INLET BASIN, ALASKA, THROUGH SEPT.
1975 3 copies

HYDROELECTRIC POWER PLANT SITING IN GLACIAL AREAS OF ALASKA

COOK INLET & TRIBUTARIEu, HARBORS & RIVERS IN ALASKA.
REPORT ‘ 4 o )

“JRVEY
HARBORS & RIVERS IN ALASKA SD:. VEY
REPORT , |

BELT AREA

FINAL ENVERONMENTAL IMPACT STATEMENT (as abOVé)
HARBORS &'RIVERS IN ALASKA.
BASINS ’

4

HYDROELECTREC POWER & RELATED PURPOSES - INTERIM,FEASIBILITY REPQRE (?93§ 5__1;
SOUTH CENTRAL RAILBETL ‘REA, ALASKA UPPER SUSITNA RIVER BASENG%§9‘621;32;3*UQ

§21.22.3

" {282.4) sc-
$21.22.3 sh
{798) |
- §21.22.1
{798)
(HYDROELEC-

1581,57 Un'

SURVEY REPORT YUKON & KUSKOKWIN RIVER (798)

{756} sa’
{798)
£$21.22.1

{798)

{282.4) Un

621.22.1
(282 41) Ur

(798) g
621.22.1

1"

621 2¢~l U;




.M o o Lo | SUSITNA MATERIALS contlnued

(!

A'.S}_Army~éorps af INTERTM REPORT NO. 2, _COOK INLET & TRIBUTARIES, PART MO, 1 “  §798)

Engineers  HYDROELECTRIC POWER, BRADLEY LAKE, ALASKA o SR - £21.22.1
e - SRR | L : s {282.4) Un

SK NATIONAL HYDROELECTRIC X OWER RESOURCES STUDY - PRELIMINARY INVEN—, g798)
| TORY OF HYDRO POWER RFSCURCES, PACIFzC’NORTHWEST R ' $21.22.3 Un

1978 SETSMIC REFRACTION SURVEY. SUSITNA HYDROELECTRIC PROJECT, {798)
WATANA DAMSITE, DEVIL‘S CANYON DAMSITE - 8al.22.2
' ' ’ ‘ ‘ , ;%06 Un o
' REPRKT ON RAMPART CANYGN DAM‘& ILAKE YUKON RIVER BASIN {758)

 §21.22.1 Un
' REVIEW OF REPORTS: COOK/INLET & TRIBUTARIES COPPER RIVER & GULF gyga)

J
- CoAsT, TANANA .RIVER BASINS, YUKON & KUSYOKWIN BASINS, SOUTHCENTRAE521.22 3 Un !
RAXILBELT ARFA. PUBLIC HEARING - FAIRBANKS, ALASKA 1974

REVIEW OF REPORTS...aS above ANCHORAGE & FAIRBANKS PUBLIC MEETING (?§8) : w

1975 | T tw coples | | - 821.22.1
U ' o “ | e - {282.4) Un
REVIEW OF SGUTHCENTRAu ALASKA.~ HYDRO POWER POTENTIAL, ANCHORAGE  {798) |
2 copies e g - 821.22.3 Un
: chTHCENTRAL—RAILBELT'AREA, ALASKA: (HYDROELECTRIC POWER smon~'
 PUBLEC HEARING, ANCHORAGE ALASKA.) 1974 ) o
SOUTHCENTRAL RAILBEELT AREA, ALASKA UPPER SUSITNA RIVER BASIN. | {708)
INTERIMﬂFEASIBILI”Y‘REPDRT. Appendix 1 &.2. ‘ | 621.22.1
o | | , _ = (282.4) Un
2% SOUEHCENTRAL RAILBELT AREA, ALSKA,UPPER.SUSITNAARIVER BASIN.,q .“;"(798) |
ELEn Y | | P e ; wUnv, i
| SUBSUREACE GEOPHYS&CAL EXPLORATION, PROPOcED WATANA DAMSITE ON o (19B)
THE susmeA RIVER * -5 SR e S A 621‘22 o2

e i . ; ;
" : -
e W
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Py

U.S. Army Corps of
Engineers

U.S. Bureau of e
Reclamation '

U.S. Dept. of
commerce

U.S. Dept, of
- Energy

¥

u.s, Dept,'cf-ﬁﬁé
Interior -

| 5 C )
"SUSITNA MATERIAL% continuea
‘TANANA,RIVER BASIN, HARBORS & RIVERS IN ALASKA SURVEX REPORT_ - {798) |
{282.41) U
TRANSCRIPm OF COORDINATION CONFERENCE FOR SOUTHCENTaAL RAILBELT, - {798) . ]
AREA, ALASKA INVESTIGATION . RPN , 621.22.3 U
DEVIL'CANYON-PRDJEC&,_ALASKAkEEASIBILITY REPORT | (798}
| | o _ | 621.22.2
ENGINEERING GEOLOGY”EEPORT} FEASIBILITY éTAGE, DEVIL CANYON DAM ~  ©
REPORT ON THE POTENTIAL DEVELOPMENT OF WATER RESOURCE? IN THE - - {798) |
SUSITNA RIVER BASIN OF ALASKA. DISTRICT MANAGER'S RECONNAISSANGE 621.22.1
REPORT - . LI ‘ (282.4) Un
' VEE CANYON PROJECT, SUSITNA RIVER ALASKA ENGINEERIﬂG GEOLOGY (798)
OF VEE CANYON DEMSITE T | - §21.22.2 .
L | ~ | B «005.1 Un
. ALASKA ECONOMY: YEAR END PERFORMANCE REPORT 1978 © o qr98)
SR | | | ~ 621.22,1 U}
CLIMATE OF ALASKA: CLIMATOGRAPHY OF THE U. s. S ".”“‘

. ANALYSIS OF IMPACT OW’HYDROELECTRIC POTENTIAYL, OF THE ADMINISTQATIGN‘(?QS)

' RECOMMENDATIONS FOR THE ALADKA D=2 LANDS R ‘ , 62“.22 3 L
HYDROELECTRIC ALTERNATIVES FOR THE ALASKA RAILBEET 2 coples = n
’UPPER SUS&&N& RIVER P?ﬂd»»T',a0W1R.MARKET ANALYSE& o fC?QB)‘
| . | . | . 621.22,% §
~(282 4) Urf

ALASKA SAIURAL RESDURCES & THE RAMPART PRDJECT ’VOL. Is I L %VH(?98)

* i‘k' "vil‘L~; -v

2 copies ”; | . G s , S “621 22 l t'



U.s8;5 Dept. of - the
Interlor

- u.s. Fish & Wlldlifa |

Servzce

U.S. Geological
- Survey

} SUSITNA MATERIALS continued e ‘,"‘ e

ALASKA ~ RECONNAISSANCE REPORT ON TH POTENTIAL DEVELOPMENT OF WATERL ¥38)
;RESOURLES IN THE TERRITORY OF ALASKA T . . €21,22.1 un;
ANALYSIS OF IMPACT H.R. 39 oN THE HYDROELECTRIC PO¢ENTIAL OF ALASKA {738) ]
, | | §21.22.3 Un
Af ~DEVIL CANYON PROJECT, ALASKA REPORT oF THE comn:ss:on OF RECLAMATIOH(?SB) |
| €21.22.2
«006 Un
sk DEVIL CANYON PROJECT ~ALASKA STATUS REPORT 2 copiés' T "
. FUTURE POWER REQUIREMENTS : REPORT OF TEE TECHNICAL ADVISORY coMMI- {798)
~ TEE ON ECONOMIC ANRLYSIS & LOAL PROJECTIONS | §21.22.3 Un
| SUSITNA FIVER BASTH: A REPORT ON THE POTENTIAL DEVELOPMENT OF wgnun %798) V
REGOURCES IN SUSITNA RIVER BASIN . &21.22.1
_ | : . {282.4) uUn

'SUBSTANTIATING- REPORT ON THE FISH & WILDLIFE RESOURCES OF THE YUKOR {798)

AND KUSKOKWIN RIVER BASINS - ‘ | | £21,22.1
‘ ST o , +581.57 tn |

| WATER,RESQﬁRCES DATA FOR ALASKA WATER YEAR 1877 2 copies _ tiuB)y

-y

. WATER RESOURCES (SURFACE & SUBSURFACE; OF THE ”OOK 1NLET BASIN = {798)

'ROUGH FINAL DRAFT o 621.2z.1
. | - gy . . 1282.4) Un

v . e - » e 4




	0001-0001
	0001-0002
	0001-0003
	0001-0004
	0001-0005
	0001-0006
	0001-0007
	0001-0008
	0001-0009
	0001-0010
	0001-0011
	0001-0012
	0001-0013
	0001-0014
	0001-0015
	0001-0016
	0001-0017
	0001-0018
	0001-0019
	0001-0020
	0001-0021
	0001-0022
	0001-0023
	0001-0024
	0001-0025
	0001-0026
	0001-0027
	0001-0028
	0001-0029
	0001-0030
	0001-0031
	0001-0032
	0001-0033
	0001-0034
	0001-0035
	0001-0036
	0001-0037
	0001-0038
	0001-0039
	0001-0040
	0001-0041
	0001-0042
	0001-0043
	0001-0044
	0001-0045
	0001-0046
	0001-0047
	0001-0048
	0001-0049
	0001-0050
	0001-0051
	0001-0052
	0001-0053
	0001-0054
	0001-0055
	0001-0056
	0001-0057
	0001-0058
	0001-0059
	0001-0060
	0002-0001
	0002-0002
	0002-0003
	0002-0004
	0002-0005
	0002-0006
	0002-0007
	0002-0008
	0002-0009
	0002-0010
	0002-0011
	0002-0012
	0002-0013
	0002-0014
	0002-0015
	0002-0016
	0002-0017
	0002-0018
	0002-0019
	0002-0020
	0002-0021
	0002-0022
	0002-0023
	0002-0024
	0002-0025
	0002-0026
	0002-0027
	0002-0028
	0002-0029
	0002-0030
	0002-0031
	0002-0032
	0002-0033
	0002-0034
	0002-0035
	0002-0036
	0002-0037
	0002-0038
	0002-0039
	0002-0040
	0002-0041
	1274 temp.pdf
	0001-0001
	0001-0002
	0001-0003
	0001-0004
	0001-0005
	0001-0006
	0001-0007
	0001-0008
	0001-0009
	0001-0010
	0001-0011
	0001-0012
	0001-0013
	0001-0014
	0001-0015
	0001-0016
	0001-0017
	0001-0018
	0001-0019
	0001-0020
	0001-0021
	0001-0022
	0001-0023
	0001-0024
	0001-0025
	0001-0026
	0001-0027
	0001-0028
	0001-0029
	0001-0030
	0001-0031
	0001-0032
	0001-0033
	0001-0034
	0001-0035
	0001-0036
	0001-0037
	0001-0038
	0001-0039
	0001-0040
	0001-0041
	0001-0042
	0001-0043
	0001-0044
	0001-0045
	0001-0046
	0001-0047
	0001-0048
	0001-0049
	0001-0050
	0001-0051
	0001-0052
	0001-0053
	0001-0054
	0001-0055
	0001-0056
	0001-0057
	0001-0058
	0001-0059
	0001-0060
	0002-0001
	0002-0002
	0002-0003
	0002-0004
	0002-0005
	0002-0006
	0002-0007
	0002-0008
	0002-0009
	0002-0010
	0002-0011
	0002-0012
	0002-0013
	0002-0014
	0002-0015
	0002-0016
	0002-0017
	0002-0018
	0002-0019
	0002-0020
	0002-0021
	0002-0022
	0002-0023
	0002-0024
	0002-0025
	0002-0026
	0002-0027
	0002-0028
	0002-0029
	0002-0030
	0002-0031
	0002-0032
	0002-0033
	0002-0034
	0002-0035
	0002-0036
	0002-0037
	0002-0038
	0002-0039
	0002-0040
	0002-0041
	index
	Local Disk
	C:\Users\student\Documents\APA Temp\TIFFs from USB HDD 2-6\1274\index.txt


	users.log
	Local Disk
	C:\Users\student\Documents\APA Temp\TIFFs from USB HDD 2-6\1274\users.log.txt






