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APPENDIX F • COST ESTIMATES

The overall costs of the various access plans must be a considered

in the selection process. The access plans and their estimated

costs are outlined herein. The process by which tne ntim~tes

wen generated is documeotaed and the primary components of each

plan are set forth.

F.l • Intr"'Oduction

Common elements to all plans include quantities to be novl!d, the

ports through which all commodites are assu~ to rlOw and the

ton·mile costs of haul for rail and truck. The costs differences

developed herO! in will result from differences in length, difficulty

of construction and maintinance, bridges, rail heads, and the

length of haul on each mode.

F.2 - Sea Ports

The Alaska :Ie. ports iGentified for us~ in supplying the Susitrla

Hydroelectric Project 'Ire Anchorage and Whitter.

Anchorage is the perferred port for those items suiUble for ship­

ments in conventionAl con~iner"S and trucks. The port appar-ently

has adequate c]~ity and the best filcilities of ilny Alilskil ports.

The draw back In Anchorage is the I.x:k of cilpabilities for roll-on

roll-off rajl shipments.

Whittier is unique in that there is roll-on roll-off rail capability.

BKause of freight rates and handling charges Whitter Is the

obvious choice for arrival of all materials that can be shipped by

rail car.

r26/blS



S Include. Stevedoring.t all porls.

I Quoted by Pacific We. tern.

6 Explosives ~Ult rlo~ through Prince Rupert, B.C.

Truck
0.2069
0.2069
0.2069
0.2069
0.2069
0.2069

Rail
0.1878
0.2577
0.1565
0.1450
0.1262
0.6267

Item
Equipment
Steel
Cement
Fuel
General Cargo
b·plosives

r26/b16

TABLE F-2.2
LINE HAUL RATES IN DOLLARS/TON-MILE

TABLE F-2.1
ACROSS THE DOCK HANDLlNG COSTS

line Haul rates were corlected ~ ..om the Alaska Railroad and several

trucking firms. Comparison of line haul rates is shown below.

J Rate for 140,000 Ib Hopper Cars - Rates for Bagl 100.00/tOD II

per A!'.i<.

2 Infar-tioo not received· [n.i.aten equil to Anchorge. Rates
for fuel i.Deluded in IaOdal alternate section.

Seward and Valdez were in..,estjgat~ and eleminated as primary

parts for reasons of distance, port facHitles and/or port costs.

Cost in tlTon

Material (1) To (2) To (4) To (1) To
From Seattle (6) Anchorage Seward Whittier Valdez

Reinforcing Steel 72.00 72.00 55.00 86,00
Structural Steel 85.40 85.40 55.00 125.00
Cement 66.00 66.00 55.00(3) 80.00
General Cargo 80.00 80.00 55.00 110.00
Equipment 160.00 160.00 120.00 191.00
Explosives 89.00 Not Allowed 55.00 115.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

While certain items may roove by truck with lower costs, the mix of

items .Ind quantities make it clur that the o..."'rall most cost

effective line haul mode is rait. For this reason all plans

contemplate rail haul to the maximum extent practicable.

F.4 - Railhead

Railhead facirities will btl required at one or more locations

depending on the final plan adopted. '(he l,-,gistlcs estimates

indicate a need to be able to handle a fi?w of 40 to 60 rail car

loads per ~Jllek. The detailed requiremenl!1 for thO;: railhead will

vary with lontian however fr" the ;:ourp~ses of the study a typical

facility has been developed and will be consider-ed as ~pplicabte at

all locations.

The typical railhead layout Is based on the following requirements.

The proposed layout is shown in Figure ·~-4. 1. The estimated

constr>Jction cost of the typica' rail head is $5,160,000 as shown in

Table F-4.1.

Scope; The rail head must be capable of handling about SO cars

at a time.

1) Piggybacks

2} Container!zed (Sealand type)

3) Tank Cars

4) Hopper Cars

Elements;

1) Sidings to store rail cars arriving and departing

2) Siding (s) to store rail tankers for on-demand pumping

Into truck tankers

3) Cement pump1ng areas

r26/b17
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4) Piggyback off loading area (rilmp)

5) Containerized off loading area (w/crane or forklift)

(contractors to supply equipment)

6) Truck storage ol"d maneuvering area

7) Office space and employee facilities (contractor supplies)

8) Truck fueling/servicing (contractor supplies)

I
I
I
I
I
I

•

•

,

•

Degree of curvature should not exceed 120 30'

Require 45' lellgth of track per car. Minimum main line or

ladder to ladder spacing 18' center to center. M::1in,um body

to body track spacing '4 feet.

Maximum angle of ladder to sideing, for a slow moving freight

yard, fl8 frog, is 7°9'10",

Arrival and departure tracl(,s should each be long enough to

hold the longest train anticipated. Optimum yaru ::-apacity =

'10% of arrival rate.

I
F'arama:ters;

I
I
I
I
I
I

• Volume: 50 cars/wk. Use a maximum of SO cars arriving in 1

day. These could all ~e of one type.

I
r26/b18
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•

•

•

•

Length; need 45' per car::: 2,250'

Between Sidings: Need 2 lane road (24' plus track width),

minimum 14' from No.1 to 2, '4' from No.2 to 3, 29' from

No.3 to 4, and 29' from No.4 to S.

L,dder Lengths: When spacing = 14', difference in length =
'''\', when spacing = 29', difference in length = 231'

Actual Lengths: No.5 Minimum = 2,250', leg could be longer

if terrain dictates.

NO.4 = 2,250' (min.)

No.3 = 2,250' .2 (231) = 2,712

No.2 = 2,1;2 + 2 (231) = 3,174

No.1 = 3,174 + 111\ = 3,397

Note, No. , siding already exists at Gold Creek and is 4000'

long.

Turnaround:

R = 460'

A = 100' (2 cars) (Tangent length beyond switch:

Trucks: We-50, we-so, maximum turning radius ::: 45',

minimum turning radius = 19.8, maximum length = 65', max

width = 8.5' or for wide load parking slots: use 12' x 70'

aisle: 55' wide to allow for turn into stalls, " of slots::: SO

".

I Sources:

I

I

• Hennes, Robert G. and Ekse, Martin I., Fundamentals of

Transportation Engineering. McGraw Hill Book Company, 1955

New York.

I
r26/b19



1981

UNIT ANCHO;::.il:Go;

AMOUNT P~ICE PRICE

1. Clearing 2S etC. $4,OOO/itC. • 100,000

7. Waste Excavation 78,000 ::y S3.50ky 273,000

3. Common Excavation 505,000 cy S3.oo/ey 1,515,000

4. Rock Excavation -0- -0- -O-

S. Borrow -0- -0- -0-

6 Grade A F.ase 4,900 cy S1Z.00/cy sa,800
7. 0-1 Base 2,400 cy $15.oo/ton 36,000

8. AC Surfacing 2,200 tons $55.00/ton 121,000
:;, Fabric. -0- -0- -0-

lO. Topsoil and Seed 15 ile. $2,SOO/ac. 37,500
11. Traffic Control OevicfS l.S. 500

17. Subballast 25,800 cy $S.OO/y'd 154,800

13. TracQge 19,700 l. f. $100/1.f • , .970,000

14. Dock Lumber (6"'(6-) 16 mbf $4OO/mbf 0, 'I\()

r26/bZO
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• Merritt.

2nd Ea.

Frederick S., S~ndard Handbook for Civil Engineer-s

IIkGnw - Hill Book Company 1916 New York.

TABLE F-4.1

RAIL HEAD COST ESTIMATE

1981 TOTAL $4,273,000

Round to $4,300,000

Converting to 1982 Dollars $5,160,000

(20\ index increase)
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F.5 - Bridges

Bridges Ire major cost it~m5 and rn,. some plans, major schedule

constraints. Layout plans for the major bridges are included.

Bridge cost estimates are based on Alaska Department of

Transporation and Public Facilities average bid information. This

information was provided by il Department of Transporation and

Public Facilities estimator. Bridge prices up-dated to 1982 dollars

are approaching $lSO.00/square foot fJf deck for cor'':)lete installa­

tions.

The railroad bridges normally include heavier members and founda­

tion elements however they are narrower. Information 1"'~::eived

form the Alaska Railroad Engineering department indicates that

square foot costs for railroad bridges are approximately double

that for highway bridge. Therefore a cost of $300.00/sQuare foot

wilt be used for estima:ing r7.ilroad bridge costs.

shows the Susitna River structure proposed for

Other segments crossing the Susitna near '':;old

have a bridge that would have different alignment

I

I

I

I

Figure F 5.1 shows a 440·(oot continuous welded

structure over Indian River. This structure,

variations in height and/or length is typical or

crossings of Indian River.

Figure F 5.2

segment 2·1.

Creek would

plate girder

with slight

all possible

I

I

I

I

I

I

characteristics, however over-all demensions would be simrtar in

most casf's. Cost estimates are based on the structure shown.

Figure FS.3 shows the road and railroad bridges over Cheechako

Creek immediately above Devil Canyon. This structure is in a

location that makes it a major time constraint.

r26/b21
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Figure FS.4 shows the roadway structure over Fog Creek.

Figure F5.5 a roadway structure over an unnamed creek about two

miles east of Cheechako Creek in Corridor 2.

fIgure FS.6 shows the type and approximate size of structure that

would b"" requi:-ed to serve as a high bridge al Devil Canyon.

Th!:. bridge will take ~pproxjmately three years to construct. The

SlSO/square foot cost is probably low for this. type of structure

however there is no eqivalent Alaska bridge, so that estimate is

used.

F.G Quantity Estimating Cross Sections

For purposes of estimating excavation quantities along the

preferred routes within each of the 3 corridors and the railroad

corridor. cross slopes were taken from available ccontour maps

along with lengths of alignments.

Cross sections were prepared for cross slopes of 6·10%. 15%. 25%.

30\. 35%. 40%. 45%, and 50%. The upper 2 feet of material was

considered as waste excavation on aU alignments.

It was considered that average variations of subgrade from the

Icl~al cut equal fill ~ection would be 10 feet.

Froztln materials were considered tv have a maximum cut of 10 feet

to protect the 15 feet depth of frozen indicated in the soils

information. This maximum cut depth requires a higher grade line

than would be most economical for a balanced cut = fill section.

local borrow would be necessary to make up the difference.

On cros~ slopes up to 10%. particulary along corridor 113 a borrow

pit type of cross section is proposed to provide material for

r26/b22
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raising the subgrade elevation above the existing grounJ.

Stripped or waste material can go back into the borrow pits.

I
I
I
I•

Up to 1S% cross slope,

no quantity "ariations

unfrozen materials.

cuts will pr(,;bably not exceed 10 feet.

would be anticiapted between frozen

so
and

I
I
I

I
I
I
I
I
I

I
I
I
I

I

The 25%, 30%, and 35% cross slope sections indicate for unfrozen

ground a + unfrozen and unfrozen section 10 feet apart

vertica'ly with the excavation quantity balancing the fill quantities.

The rrozen 5ubgrade upper and lower limits with a maximum of

10 (f-et cut require borrow to balance.

On cross slopes of 40% and over 1 it was considered that after the

2 feet of waste excavation on the surface there would be another

3 feet of usuable excavation before encountering rock excavation.

In rock excavation, the frozen condition does not require the

maximum 10 feet cut requirement.

Fill slopes on the roadway sections vary depending on fill height.

Cut slopes are used as ~: 1 in rock and 1~: 1 or flatter in normal

materials.

Examination of the terrain unit maps provided additional informa­

tion as to where rock and organics were to be encountered.

Adjustments were made in rock and waste excavatio,I from this

information.

The sections used for estimating are shown in Figures F6.1-F6.16

F.7 - Drainage

The cross drainage requirements for the preferred alignment within

each corridor were estimated. The de!i"ign flows were determined

r26/b23
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by defining the respective drainage areas on USGS quadrangle

maps and applying regression equations developed by the U.S.

Geologic Survey. II Flood characteristic of Alaskan Streams".

Water Resources Investigation 78-129 R.D. Lamke 1979.

Culvert sizes and lengths developeo by this process are sh.,wn in

Table F 7.1.

TABLE F·7.1
CULVERTS (in lineal feet)

Size A-1 A-2 B-1 B-2 B-3 C R-1 R-2
DIA. l. F. L.F. l.!=. l.F. L.F. l.F. L.F. L. F.

18" 18,530 23,035 7,055 8,245 27,115 26,350 9,000 15,950
36" 300 0 100 200 200 100 200 200
42" 300 200 200 100 0 400 100 0
48" 100 0 0 0 100 600 0 100
54" 100 200 0 100 200 200 100 200
60" 400 400 100 100 100 300 100 100
72" 100 100 100 100 100 0 100 100
84" 0 100 0 0 100 200 0 100
96" 100 0 0 0 0 100 0 0

10811 0 200 0 0 0 200 0 0
120" 0 0 0 0 0 100 0 0

(1 ) 144" 0 100 0 0 0 0 0 0
(1 ) 168" 100 0 0 0 0 0 0 0

(1 ) Pipes larger than 120" will be either muttiplate culvert or pipe

arch similar to "Armco Super Span".

(2) 18" diameter pipes average 8St long under highway, 50· under

railroad, larger pipes average 100 feet long.

F.8 - Consturction Cost Estimates

The construction costs estimates outlined below include

mobilization, construction camps, construction survey and

engineering service.
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Clearing.

ten feet

material.

Disscussion of Bid Items

Included is clearing and grubbing of vegetation to

outside of excavation limits, and disposal of the

I
Waste Excavation. Removal and disposal of existing topsoil,

muck, organics and other deliterious material.

economically rip. Price includes placing in

piling for later use in the structural section.

I

I

Rock Excavation. Removal of material too hard to

the fill or stock

I

I

I

I

Common Excavation. All other excavation including removal

and disposal or placement in fill.

Borrow. Where insufficient material is acquired for fill from

common and rock excavation separate payment will be made to

develope, excavate, and place material from borrow pits.

NFS Subbase. Non-frost susceptible granular material

meeting standard specifications.

I

I

Grade "A" Base and 0-1 Base.

meeting standard specifications.

Granular, crushed material

I

I

I

I

I

I

A.C. Sufacil"g. Bituminous concrete, including aggregate,

asphalt binder, prime coat and tack coat.

Guardrail. Standard single rail guardrail.

Culverts. 18" cross culverts are figured per linear foot.

Largel' culverts (36" & over), for individual stream crossings

are each multiplied by appropriate costs per foot, depending

on diameter, and lumped into one sum. Costs includes

placement, any special bedding requirements on materials, and

head walls.
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Fabric. Standard Mirafi or Typar filter fabric, to be placed

over organics too deep to economically remove and replace.

I
I
I
I

Thaw Pipe. One thaw pipe per culvert.

hangers, caps, standpipes, etc.

Price includes

r26/b26

Subballast. Granular material meeting standart1 specifications.

Trackage. Includes rail, ties, and ballast. Switches are

considered as equivalent to 200 feet of track tor the purpose

of this estimate.

Bridges. All highway bridges, regardless of type, are at

preser.~ figured on the same per square foot basis. Rail

bridges are also figured on a single price per squar~ foot

bases.

as

and

from

Seed

signs

boards

Traffic Control Devices. Includes all standard

pavement markings, plus reflective paddle

delineators along the entire length of read.

Rail Head. The lump sum price includes' all clearing,

excavation, subballast, ballast, track, switches, Grade "A"

base, 0-1 base, A.C. surfacing, topsoil and seeding, traffic

control devices and timber crib docks as needed to complete a

rail head facility on an existing track or at either d~msite.

The rail head includes five sidir'lgs for train make up and off

loading of' various types of equipment and material, two

docks, a parking area for trucks, and an engine turn

around. Contra'.::tor will provide his own warehouse, office,

cranes, fuel facilities, cement pumps, fuel pumps and any

other equipment deemed necessary.

Topsoil and Seed. Topsoil will be manufactured

appropriate materials removed under waste excavation.

includes a hydroseed mixture of seed, fertilizer and lime.

I
I
I
I
I
I

I
I
I

I
I

I

I
I
I
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TABLE F-8.1

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT A-l

PARKS HIGHWAY TO DEVIL CANYfJN

STA 0+00 to 1,650+00 165,000 ft. = 31.25 Mi.

Unit

Quantity Price Total

Clearing 477 AC. 4,800.00 2,289,600

Waste Excavtion 1,294,200 C.Y. 4.00 5, 176,800

Common Excavation ',189,072 C.Y. 3.50 4,161,752

Rock Excavation 49,728 C.Y. 12.00 596,736

Borrow 515,600 C.Y. 5.00 2,578,000

NFS Subbase Material 321,750 C.Y. 7.06 2,252,250

Grade "AU Base Material 175,560 C.Y. 14.00 2,457,840

0-1 Base Material 73,260 Tons 18.00 1,318,680

A. C. Surfacing 67,089 Tons 66.00 4,427,874

Guardrail 17,650 l.F. 36.00 635,400

18" Culverts 18,530 L.F. 24.00 444,720

36" + Culverts L.S. 254,400

Fabric 69,1805.Y. 2.50 172,950

Thaw Pipes 20,030 L.F. 36.00 721,080

Top Soil & Seed 288 A.C. 3,000.00 864,000

Traffic Control Devices 31.25 mi. 15,000.00 468,750

Bridges 33,660 5.F. 150.00 5,049,000

Rail Head 1 ea. 5,160,000.00 5,160,000

TOTAL $39,029,832
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I TABLE F-8.2

SEGMENT A-I!

SUSITNA ACCESS CONSTRUCTION ESTIMATES

DEVIL CAVON TO WATANA (Incl. along co:-r. 3)

STA 1,650+00 to 3,828+00 217,800 F1. = 41.23 mi,

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Clearing

Waste Excavtion

Common Excavation

Rock Excavation

Borrow

NFS Subbase Material

Grade II AII Base Material

0-1 Base Material

A.C. Surfacing

Guardrail

18" Culverts

36" + Culverts

Fabric

Thaw Pipes

Top Soil & Seed

Traffic Control Devices

Bridges

TOTAL

r26/b28

Quantity

576 AC.
1,536,500 C.Y.

1,603,973 C.Y.

146,527 C. Y.

156,700 C. Y.

424,710 C.Y,

231,739 c. Y.

96.704 Tons

88,557 Tons

6,050 L.F.

23,035 L. F.
L.S.

49,820 S.Y.

24,335 L.F.

326 A.C.

41.25 mi.

6,8005.F.

Unit

Price

4,800.00
4.00
3.50

12.00
5.00
7.00

14.00
18.00
66.00
36.00
24.00

2.50
36.00

3,000.00
15,000.00

150.00

Total

2,764,800
6,146,000
5,613,906
1,758,324

783,500
2,972.970
3,244,346

',740,672

5,844,762

217,800
552,840
245,000

124,550
876,060
978,000

618,750

1,020,000

$35,502,280
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TABLE F-8.3

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT COKRIDOR "1 Alone - (295 STA of Cor #3 Included)

PARKS HIGHWAY TO WATANA DAMSITE

STA 0+00 to 3,828-+00 382,800 ft. = 72.50 mi.

Unit

Quantity Price Total

Clearing 1053 AC. 4,800.00 5,054,400
Waste Excavtion 2,830,700 C.Y. 4.00 11,322,800
Common Excavation 2,793,045 C. Y. 3.50 9,775,658
Rock Excavation 196,255 C.Y. 12.00 2,355,000
Borrow 672,300 C.Y. 5.00 3,361,500

NFS Subbase Material 746,460 C. Y. 7.00 5,225,220
Grade nAil Base Material 407,299 C. Y. 14.00 5,702,186
0-1 Base Material 169,964 Tons 18.00 3,059,352
A. C. Surfacinp 155,646 Tons 66.00 10,272,636

Guardrail 23,700 L.F. 36.00 853,200

18" Culverts 41,565 L.F. 24.00 997,560
3611 + Culverts l.S. 499,400

Fabric 119,000 S. Y. 2.50 297,500
Thaw Pipes 44,365 L.F. 36.00 1,597,140
Top Soil & Seed 614 A.C. 3,000.00 1,842,000

Traffic Control Devices 72.50 mi. 15,000.00 1,087,500

Bridges 40,460 S.F. 150.00 6/069/000

Rail Head 1 ea. 5,160/000.00 5,160,000

TOTAL $74,532,112
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TABLE F-8.4

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT B-1

PARKS HIGHWAY TO GOLD CREEK

STA 0+00 to 700+00 10,000 ft. = 13.26 Mi.

Unit

Quantity Price Total

Clearing 210 AC. 4,800.00 1,008,000

Waste Excavtion 575,480 C. Y. 4.00 2,301,920

Common Excavation 570,180 C.Y. 3.50 1,995,630

Rock Excavation 35,850 C.Y. 12.00 430,200

Borrow 126,600 C. Y. 5.00 633,000

NFS Subbase Material 136,500 C.Y. 7.00 955,500

Grad!! "A" Base Material 74,480 C.Y. 14.00 1,042,720

0-1 Ba:ie Material 31,080 Tons 18.00 559,440

A. C. Surfacing 28,462 Tons 66.CJ 1,878,492

Guardrail 9,800 L.F. 36.00 352,800

1SH Culverts 7,055 L.F. 24.00 169,320

36" + Culverts loS. 42,700

Fabric 18,844 S.Y. 2.50 47,"0

Thaw Pipes 7,555 L.F. 36.00 271,980

Top Soil & Seed 130 A.C. 3,000.00 390,000

Traffic Control Devices 13.26 mi- 15,000.00 198,900

Bridges 84,320 S.F. 150.00 12,648,000

Rail Head (Gold Creek) 1 ea. 5,160,000.00 5,160,000

TOTAL $30,085,712
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TABLE F-8.5

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT B-2

GOLD CREEK TO DeVil CANYON

STA 700+00 to 1,350+00 65,000 ft. = 12.31 Mi.

Unit

Quantity Price Total

Clearing 161 AC. 4,800.00 172,800

Waste Excavtion 422,890 C.Y. 4.00 1,691,560

Common Excavation 335,935 C.Y. 3.50 1,175,773

Rock Excavation 23,625 C.Y. 12.00 ~83, iOO

Borrow 445,200 C.Y. 5.00 2,226, )()()

NFS Subbase Material 126,750 C.Y. 7.00 887, ~SO

Grade flAil Base Material 69,160 C.Y. 14.00 968,.!40

0-1 Base Material 28,860 Tons 800 S'9,·~

A. C. Surfacing 26,429 Tons 00 1,744,:114

Guardrail 6,700 l.F. :JO 241, ,'00

1811 Culverts 8,245 L.F. )() 197,180

36" + Culverts L.S. 50,400

Fabric 8,777S.Y. 2.50 21,912

Thaw Pipes 8,845 l.F. 36.00 318:4;!O

Top Soil & Seed 86 A.C. 3,000.00 258,0(1()

Traffic Control Devices 12.31 mi. 15,000.00 184,6:0

Bridges 0 150.00 0

TOTAL $11,541,4m1
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TABLE F-8.6

SUSITNA ACCESS CONSTPI... CTION ESTIMATES

SEGMENT B-3

DEVIL CANYON TO WATANA

STA 1,350+00 to 3,275+00 192,500 ft. = 36.46 Mi.

Unit

Quantity Price Total

Clearing 631 AC. 4,800.00 3,028,800

Waste Excavtion 1,750,160 C.Y. 4.00 7,000,640

Common Excavation 1,564,430 C.Y. 3.50 5,475,505
Rock Excavation 246,750 ':.Y. 12.00 2,961,000

Borrow 101,100 C.Y. 5.00 505,500

NFS Subbase Material 375,375 C.Y. 7.00 2,621,625

G;-ade "A" Base Material 204,820 C. Y. 14.00 2,867,480

0-1 Base Material 85,470 Tons 18.00 1,538,460

A. C. Surfacing 78,271 Tons 66.00 5,165,886

Guardrail 8,300 L.F. 36.00 298,800

18" Culverts 27,115 L.F. 24.00 650,760

3611
... Culverts loS. 63,100

Fabric 96,5415.Y. 2.50 241,353

Thaw Pipes 27,615 L.F. 36.00 994,140

Top Soil & Seed 410 A.C. 3,000.00 1,230,000

Traffic Control Devices 36.46 mi- 15,000.00 546,900

Bridges 121,0405.F. 150.00 18,156,000

TOTAL $53,351,949
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SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT CORRIDOR #2 4 entire length

PARKS HIGHWAY TO WATANA DAMSITE

STA 0+00 to 3,275+00 3,275,00 If. = 62.03 Mi.

Unit

Quantity Price Total

Clearing 1002 AC. 4,800.00 4,809,600
Waste Excavtion 2,748,530 C.Y. 4.00 10,994,120

Common Excavation 2,470,545 C. Y. 3.50 8,646,908

Rock Excavation 306,225 C.Y. 12.00 3,674,700
Borrow 672,900 C.Y. 5.00 3,364,500
NFS Subbase Material 638,625 C.Y. 7.00 4,470,375

Grade "A" Base Material 348,460 C. Y. 14.00 4,878,440

0-1 Base Material 145,410 Tons 18.00 2,617,380

A.C. Surfacing 133,1&2 Tons 66.00 8,188,692

Guardrail 24,800 L.F. 36.00 892,800

lS" Culverts 42,415 L.F. 24.00 1,017,960

36 .. Culverts L.S. 156,200

Fabric 124,162 S. Y. 2.50 310,405

Thaw Pipes 44,015 L.F. 36.00 1,584,540

Top Soil & Seed 626 A.C. 3,000.00 1,878,000

Traffic Control Devices 62.03 mi. 15,000.00 '.]30,450

Bridges 205,3605.F. 150.00 30,804,000

Rail Head (Gold Creek) 1 ea. 5,160,000.00 5,160,000

TOTAL $94,979,070
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TABLE F-8.8

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT C = CORRIDOR 3

DENALI HIGHWAY TO WATANA

STA 0+00 to 2,340+00 234,000 If. = 44.3'? Mi.

This estimate includes upgrading and paving of ± 25 miles of

Denali Highway.

Unit

Quantity Price Total

Clearing 800 AC. 4,800.00 3,840,000

Waste Excavtion 2,245,400 C.Y. 4.00 8,981,600

Common Excavation 2,450,800 C. Y. 3.50 8,577,800

Rock Excavation 41,800 C.Y. 12.00 501,600

Borrow 20,000 C.Y. 5.00 100,000

NFS Subbase Material 470,000 C.". 7.00 3,290,000

Grade "A" Base Matedal 300,000 C.Y. 14.00 4,200,000

0-1 Base Material 162,500 Tons 18.00 2,925,000

A. C. Surfacing 148,813 Tons 66.00 9,821,658
Guardrail 4,200 L.F. 36.00 151,200

18" Culverts 30,350 L. F. 24.00 728,400

3611 + Culverts loS. 450,000

Fabric 12,907 S. Y. 2.50 32,268

Thaw Pipes 28,650 L.F. 36.00 1,031,400

Top Soil & Se\!d 514 A.C. 3,000.00 ',542,000

Traffic Control Devices 69.32 mi. 15,000.00 1,039,800

Bridges 0 150.00 0

Rail Head (Cantwell) 1 ea. 5,160,000.00 5,160,000

TOTAL $52,372,726

Note: This estimate includes quantities for upgradi ....g and paving

Denali Highway from Cantwell to STA. 0+00 on Segment C.

The subtotal for just the Denali Highway is $7,307,762.
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SU51TNA ACCESS CONSTRUCTION ESTIMATES

TABLE F-B.9

Unit

Quantity Price Total

Clearing 156 AC. 4,800.00 748,800

Waste ='xcavtion 376,480 C. Y. 4.00 1,505,920
Common Excavation 335,320 C.Y. 3.50 ',173,620

Rock Excavation 2,200 LV. 12.00 26,400

Borrow 108,500 C.Y. 5.00 542,500

1811 Culverts 9,000 l.F. 24.00 216,000

36" + Culverts L.S. 93,100

cabric 3,121 S.Y. 2.50 7,803

Thaw Pipes 10,100 L.F. 36.00 363,600

Top Soil & Seed 101 A.C. ),000.00 303,000

Bridges o 5. F. 300.00 0

Subballast 166,667 yds. 7.00 1,166,669

Trackage (rnchl. siding

and 3 switches 90,600 l.F. 120.00 10,872,000

Railhead (Devil Canyon) 1 ea. 5,160,000.00 5,160,000

TOTAL $22,179,412

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SEGMENT R-l

RAILROAD - GOLD CREEK

5 TA 490+00 to 1,350+00

r26/b35
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TABLE F-8.10

SUSITNA ACCESS CONSTRUCTION ESTIMATES

SEGMENT R-2

DeVIL CANYON TO WATANA

STA 1,350 to 3,545+00 219,500 L.F. = 41.57 '1i.

Unit

Quantity Price Total

Clearing 461 AC. 4,800.00 2,212,800

Waste Excavtion 1,162,740 C.Y. 4.00 4,650,960

Common Excavation 722,200 C.Y. 3.50 2,527,700

Rock Excavation 168,960 C.Y. 12.00 2,027,520

Borrow 29,000 C. Y. 5.00 145,000

18" Culverts 15,950 L.F. 24.00 382,800

36" + Culverts loS. 63,100

Fabric 65,378 S.Y. 2.50 163,445

Thaw Pipes 16,450 l.F. 36.00 59l,ZOO

Top Soil & Seed 320 A.C. 3,000.00 960,000

Bridges 41,820 5.F. 300.00 12,546,000

Subballast 421,296 C.Y. 7.00 2,949,072

Trackage (IncfI!. 2 sid-

ings and 4 switches 228,300 L. F. 120.00 27,396,000

Railhead (Watana) 1 ea. 5,160,000.00 5/160,000

TOTAL $61,776,597
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SUSITNA ACCESS CONSTRUCTION ESTIMATES

TABLE F-8.11

SEGMENT Railroad (entire corridor)

L.F. = 57.86 Mi.

Total

38,268,000

10/320,000

2,961,600

6,156,880

3,701,320

2,053,920

687,500

598,800

156,200

171,248

955,800

1,263,000

12,546,000

4,115,741

583,956,009

2.50

36.00

3,000.00
300.00

7.00

4,800.00

4.00

3.50

12.00

5.00

24.00

Unit

Price

120.00

5,160.000.00

Quantity

318,900 L.F.

2 ea.

618 AC.

',539,220 C.Y.

1,057,520 C.Y.

171,160 C.Y.

137,500 C.Y.

24,950 L. F.

loS.

68,499 S. Y.

26,550 l.F.

421 A.C.

41,820S.F.

587,963C.Y.

CANYON

305,500

TOTAL
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Clearing

Waste Excavtion

Common Excavation

Rock Excavati.;n

Borrow

18u Culverts

36" + Culverts

Fabric

Thaw Pipes

Top Soil & Seed

Briloges

Subballast

Trackage (lnchl. 2 sid­

ings and 4 switches

Railhead (at each dam)

GOLD CREEK TO DEVIL

STA 490+00 to 3,545+00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE F-8.12

SUSITNA D&C COSTS

SUBTOTAL· ITEMIZED CONSTR. COST = X

Mobilization = . IX

Surveys = .IX

Camp = .IX

Contingency = .2X

TOTAL CONSTRUCTION COST =1.5X

Design Fee = F = 5% Constr. Cost :r .07SX

Design Survey = .10F = .0075X

Design Soils = .1SF = .01125X

Construction Inspection - .80F = .06X

Quality Control = .15F = .01125X

TOTAL DESIGN COSTS = .165X

TOTAL D&C COSTS = 1.665X

susi9/e1

A-l

$39,029,832
3,902,983

3,902,983
3,902,983

7,805,966

48,544,747

2,927,237

292,723
439,086

2,341,790

439,086

$ 6,439,922

$64,984,669

A-2

$35,502,280
3,550,228

3,550,228

3,550,228

7,100,456

53,253,420

2,662,671

266,267
399,400

2,130,137

399,400

$ 5,856,876

$59,111,296

A(Ml)

$74,532,112

7,453,211

7,453,211

7,453,211

14,906,422

"1,798,167

5,558,908

558,991
838,486

4,471,927

838,486

$ 12,297,798

$124,095,965
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TABLE F-8.13

SUSITNA D&C COSTS

8-1 8-2 8-3 8("2)

SUBTOTAL - ITEMIZED CONSTR. COST = X $30,085,712 $11,541,409 $53,351,949 $ 94,979,070

Mobilization = .IX 3,008.571 ',154,141 5,335,195 9,497,901

Surveys = .IX 3,008,571 1,154,141 5,335,195 9,497,907

Camp = .IX 3,008,571 1.154,141 5,33~,195 9,497,907

Contingency = .2x 6,017 ,142 2,308,282 10,670,390 18,995,814

TOTAL CONSTRUCTION COST = 1.5x 45,128,568 17,312,114 80,027,924 142,468,605

Design Fee = F =5\ Total Constr. Cost = .07Sx 2,256,428 865,606 4,001,396 7,123,430
Design Survey = .10F :;: .OO75x 225,643 86,561 400,'40 712,343

Design Soils = .1SF = .0112Sx 338,464 129,841 600,209 1068,515

Construction Inspection:;: .80F = .06x 1,805,143 692,484 3,201,117 5,698,744
Quality Control = .1SF = .01125x 338,464 129,841 600,209 1,068,514

TOTAL DESIGN COSTS:;: .165x .$ 4,964,'142 $ 1,904,332 $ 8,803,071 $ 15,671,547

TOTAL D&C COSTS:: 1.665x $50,092,710 $19,216,446 $88,830,995 $158,140,152

susi9/e2
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TABLE F-8.l4

susrTNA D&C COSTS

c

susi9/e3

SUBTOTAL - ITEMIZED CONSTR. COST,; X

Mobilization '; . IX

Surveys '; . IX

Camp==.IX

Contingency,; .2X

TOTAL CONSTRUCTION COST,; 1.5X

Design Fee == F '; 5% Constr. Cost = .075X

Design Survey,; .10F == .0075X

Design Soils,; .15F '; .01125X

Construction Inspection,; .80F '; .06X

Qual. Control = .15F = .01125X

TOTAL DESIGN COSTS,; .165X

TOT AL D&C COSTS = 1.665X

$52,372,726

5,237,273

5,237,273

5,237,273

10,474,545

78,559,090

3,927,955

392,795

589,193

3,142,364

589,193

$ 8,641,500

$87,200/590
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TABLE F-8.15

SUSITNA O&C COSTS

R-1 R-2 R.tB1!l

SUBTOTAL - ITEMIZED CONSTR. COST = X $22,179,412 $ 61,776,597 $ 83,956,009
Mobilization = .IX Z, 217,941 6,177,660 8,395,601
Surveys = .IX 2,217,941 6,177,660 8,395,601
Camp = ./X 2,217,941 6,177,660 8,395,601
Contingency = .2)( 4,435,882 12/355,319 16.791,202

TOTAL CONSTRUCTION COST =1.5x 33,269,117 92,664,896 125,934,014

Design Fee = F = 5% Constr. Cost = .07Sx 1,663,456 4,633,245 6,296,701
Design Survey = .10F = .OO75x 166,346 463,324 629,670
Design Soils = .1SF = .01125x 249,518 694,987 944,505

Construction Inspection = .80F = .06x 1,330,765 3,706,596 5,037,361
Quality Control = .15F = .011ZSx 249,518 694,987 944,505

TOTAL DESIGN COSTS $ 3,659,603 $10,193,139 $ 13,852,742

TOTAL D&C COSTS $36,928,720 $102,858,034 $139,786,755

susi9/e4



I

I F.9 - Maintenance Costs

I The cost of maintaining the transportation facilities can be
s;gnficant over a period of years. These costs are tabulated below

I based on Department of Transportation and Public Facilities

average annual costs of $10,000 per month.

I TABLE F-9.l
MAINTENANCE COSTS

I ptan Section Factor Length Annual Cost Years Used Total Cost

1 B-1 1. J '3.26 S132,6OO '5 $1,989,000
B-2 1.2 '2.31 147,720 '5 2,215,800

I B-3 1.3 36.46 473,980 8 3,791 ,840

$7,996,640

I 2 R-, 0.5 16.29 81,450 15 51,221,750
"-2 0.7 41.57 290,990 8 2,327,920

I S3,549,670

3 B-1 1.0 '3.26 '32,600 7 S 928,200

I B-2 1.2 12.31 147,720 7 1,034,040
C 0.8 44.32 354,560 8 2,836,480
Denali HII.'y. 0.8 21.00 168,000 ·8 1,344,000

I S6,142,720

I
4 c 0.8 44.32 354,560 8 S2,836,480

Denali HWy. 0.8 21.00 168,000 8 ',344,000
R-' 0.5 16.29 81,450 7 570,150

I S4,750,630

5 B-1 1.0 13.26 '32,600 '5 Sl,989,000

I B-2 1.2 12.31 147,720 15 2,215,800
A-2 1.0 41.25 412,500 8 3,300,000

I
57,504,800

6 C 0.8 44 . .n 354,560 8 S2,836,480
Denali Hwy. 0.8 2~.00 168,000 8 1,344,000

I R-' 0.5 16.29 81,450 7 570, '50
A-2 1.0 41.25 412,500 7 2,887,500

I
$7,638,130

I
,26/b38

I
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7 C 0.8 44.32 354,560
Denali Hwy. 0.8 21.00 168,000
B-' 1.0 13.26 '32,600
B-2 1.2 12.31 147,720
A-2 1.0 41.25 412,500

8
8
7
7
7

$2,836,480
',334,000

928,200
, ,034,040
2,887,500

$9,030,220

•
•

8 B-2
A-2

1.2
1.0

12.31
41.25

147,720
412,500

15
7

$2,215,800
~8B7!500

$5,103,300

•

•
•
•
•

•
•

•

•
•

•
•

•

F.10 - Logistics Costs

The logistic costs are the costs directly associated with movement
of freight. Table F. 10-1 tabulates the railroad costs associated with
Watana. Table F.l0-2 tabulates the railroad costs associates with
Devil Canyon. Table F.l0-3 tabulates the truck haul costs for
both dams. Table F.l0-4 shows the combined logistic costs for all
plans.

,26/b39
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WATANA LOGISTIC BREAKDOWN

r.bl, F-lO.1

R,il il.rg. Conl,ln... 8'''0'
WhitHer (A"charlO,) A,ll ANd

16 MI.
1'9 PIlI. ""10 42 PIli. 56 Mi.

62 Ml. Anchor.g. CrUk 0,..1' ""10
Whinier " " C'!'lyon Creek

COSI COS! COil " "",. Devil ,. ,.
~ $Iton CO$l J!lon COli Sllor MI. Anc.hong. Cnell C.n)'oo W.l.n. C,ntwIIl

Conll. eQulll\~t 16.000 120.00 $ 1,920,000 0.1818 ,86,m 'H,71C, 48,077 126,202 168,269
Explotlves ZO,'" 55.00 1,100,000 0.6267 777,108 1,t161,561 ZOO.54. Sl6,428 701,90'
ClfMnl 350,000 55.00 19.250,000 0.1565 3,396.050 8,161,47!. 876,400 2,300,550 3,061,400
A,ln. Sitel 33,000 55.00 1,815,0\-0 0.2577 521,15' 1,261,111 136,0&6 351,111 476,230
Rock BollI 12,500 55.00 681,5'...0 0.2577 199,118 .79,966 51,5'0 1JS.~3 180,390
SIHI Support 3,600 55.00 198,000 0.1577 57,519 131,230 14,80 38,96' 51.~
Mie•.• st,., ••Ie. equip. 15,000 55.00 BZS,OOO o.lm 117,366 282,051 30,288 19.506 106,008
Conilr. Fuel 300,'" 55.00 16,500,000 0.1450 2,697,000 6,481,500 696,000 1,827,000 2,436,000
Camp Fu.1 51,000 55.00 2,805,000 0.1450 458,490 1,101,855 118,3ZO 310,590 414,lZO
Tlr'l , Paris 21,800 80.00 1,744,000 0.1878 610,002 65,505 171,950 2Z9,Z66
C;wnp Supplilll 74,600 80.00 5,968,000 0.1162 1,402,763 150,632 395,410 527,213
Viliag. 1,400 80.00 112,000 0.1Z62 26,325 2,827 7,421 9,894
Conllng.ncv , Mise. 196,600 80.00 15,128,000 0.1262 3,696,827 396,975 1,O42,O~9 1,389,412

1,095,500 45,100,500 23,552,000 8,~16,ao3 25,963,392 2.788,017 7.318,545 9,758,0S8, 2 3 , 5 6 )

IU119/fl
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OEVIL CANYON LOGISTIC BREAKDOWN

Tllble F1O.Z

R.iI Sarge Cooteine,. Sarge
WhiUi",. (Anchorage) R,i' ROlld

16 loll.
149 Mi. "",62 Mi. Anchor.ge Creek

Whittier " "Cost CO)! Cosl '0 ('otj!:: Dey;'
~ $lIon Cost 1/100 Cost $/lon Mi. Anchor.gll (;ruk C.nyon

ConS!. Equlmpment '.000 120.00 $600,000 .1878 sa,218 139,911 15,024
ElCplos,vll '.000 55.00 165,000 .6267 116,566 lSO,US 30,082
Cement 650,000 55.00 3!'>,1SO,OOO .1S6S 6,306,950 15,157,025 1,627,600
Rein. Steel 22,000 55.00 1,210,000 .lS77 351,503 844,741 90,710
Rock 80lls '.000 !'IS.OO 165,000 .2577 47.932 11$,192 12,310
Sleel Support '.'" 5S.oo 1"1,000 .2577 35,150 84,474 9,071
tolles" str., ele. equip. 13,500 55.00 142,500 .1262 105,629 253,851 Z7 ,259
Coosl,.. Fuel 68.000 55.00 3,140,000 .1450 611,320 1,469,140 151,760
Camp Fuel 30,000 55.00 1,650,000 .1450 269,700 648,150 69,600
Tires & P,ru 18,700 80.00 1,496,000 .1878 0 523,2ti7 59,190
C,wnp Supplies 44,000 80.00 3,510,000 .1262 0 827,367 88,845
VlII.ge 1.300 80.00 104,000 .1262 0 24,4"5 2,625
Conlingency & Misc. 205,900 80.00 16,472,000 .1262 0 3,871,702 "15,753

1,066,600 $44,10,500 $71,592,000 7,902,968 24,239,400 2,602,889

• 9 10 " "

5u,;9/12



-------------------
ROAD HAUL SEGMENT COSTS

F.10-3

Gold
Creek Devil Devil

'0 Canyon Canyon
Devil to Cantwell to

Canyon Watana to Walana
S/ton Mi. 12 Mi. 36 Mi. Watana 41 MI.

Item Tons Rate (B-2) (B-3) 65 Mi. North-
Ali Watana 1,095,500 .2069 2,719,907 8,159,722 14,732,832 9,293,017

15 16 17 ,8

All Devil 1,066,600 .2069 2,648,154

19

susi9/f3
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LOGISTICS TOTALS

Table F. 10-4

Plan 1: Use: Water: " 2, 8, 9
Rail to Gold Creek: 3, 4, 10, "
Truck to Dams: 15, 16, 19

TOTAL

:'Ian Z: Use: Water: " 2, 8, 9
Rail to Gold Creek: 3, 4, 10, 11
Rail to Dams: 12, S, 6

TOTAL

Plan 3 & 7: Use: Water: " 2, 8, 9
Rail to Gold Creek: 3, 4, 10, 11
Rail to Cantwell: 7
Truck to Watana from Cantwell: 17
Truck to Devil Canyon via Gold Creek:

TOTAL

Plan 4 & 6: Use: Water: " 2, 8, 9
Rail to Gold Creek: 3, 4, 10, 11
Rail to Cantwell: 7
Rail to Devil 12
Truck to Watana from Cantwell 17

TOTAL

Plan 5 & 8: Use: WOller: 1, 2, 8, 9
Rail to Gold Creek: 3, 4, 10, 11
Truck to Devil Canyon: 15, 19
Northside Truck to Watana 18

TOTAL

r26/b40

$134,388,000
66,522.563
13/527 f 783

5214,438,346

$134,388,000
66,522,563
12,709,451

$213,620,014

$134,388 ?OO
66,523,563
9,758,058

14,732,832
2,648,154

$228,050,60·,

$134,388,000
66,522,563
9,758,058
2,602,889

14,732,832

$228,004,342

$134,388,OOG
66,522,563
5,368,061
9,293,017

$215,571,641

",




