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EXPLANATION OF SUPPLEMENT 

The Access Planning Study was published in January of 1982. It 

contained a detailed discussion and cost estimate for eleven 

different proposed access routes to the Susitna Hydroelectric 

Project. In March of 1982 the Susitna Hydroelectric Feasibility 

Report was presented by the Alaska Power Authority to the public 

resource agencies and organizations. The report recommended an 

access plan which for reasons of project schedule, would have 

necessitated the construction of a pioneer road prior to the FERC 

license being issued. The construction of a pioneer road, 

however, was considered unacceptable by the resource agencies 

and the plan was discarded. Consequently a further study was 

initiated 

additional 

in which, the evaluation 

seven alternative plans 

criteria were refined and an 

developed. One of the main 

issues that affected the selection and development process was the 

elimination of any pre-license construction. In order to meet the 

overall project scheduling requirements this constraint makes it 

necessary to secure initial access to the Watana damsite within one 

year of the FERC license being issued. Amongst the other 

important issues considered was the desire of Native organizations 

to have access to their lands expecially those to the south of the 

Susitna River, and the objective of minimizing environmental 

impacts. 

Subsequent to the Access Planning Study of January 1982 being 

published the locations of the construction camps were finalized; 

the Watana camp being north of the Susitna River and the Devi I 

Canyon Camp to the south. The change in camp location slightly 

modified the lengths of the road segments, but considering the 

sam II difference, Plans One through Eleven were not revised. 
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Throughout the studies conducted subsequent to the Feasibility 

Report of March 1982 numerous comments have been received from 

interested agencies, groups and individuals. These include State 

resource agencies, environmental groups, local communities, Native 

organizations, The Alaska Power Authority and Acres American 

Inc. together with their specialist subconsultants. As a result of 

this comment and exchange of information, the seven new access 

plan represent a more coordinated compromise among the interested 

groups. 

The new plans, for the most part, follow segments discussed in 

the original report. This supplement covers the new plans by 

supplementing the original report where needed. The major items 

found in this supplement are: 

1. Additional segments needed for new plans discussed 

(Chapter Nine). 

2. New plans discussed (Chapter Ten). 

3. Segment, Terrain Unit, and Environmental Concerns 

maps in Appendices updated to show new routes. 

4. Cost estimates generated for new plans (Appendix F). 

5. Plan Eleven has been revised to include a low level 

crossing at Devil Canyon for access to the camp on 

the south side. It is now Plan 11 R. 

In order not to change the page numbering of the entire report, 

the following numbering policy has been used: 

r35/a3 
ll 



Supplement 

1. Where a figure or table is revised, the page number 

is reused. 

2. Where a figure, table, or text is added at the end of 

the chapter, the page numbering is sequential. 

3. Where a figure, table, or text is added in to the 

middle of a chapter, the page number of the 

immediately preceeding page, plus a letter are used 

as the new page number. For example if three new 

pages of text are to be inserted between Pages 10-49 

and 10-50 of the original report, the three new pages 

will be labeled 10-49A, 10-498, and 10-49C. 

r35/a4 iii 
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Plan 11 

Plan 11 was revised to Plan 11 R to provide access to the camp on 

the south side of Devil Canyon. 

Plan 11 R supercedes Plan 11. Plan 11 R serves the entire project 

from the Denali Highway. No access is provided at Gold Creek. 

Supplies are shipped by rail to a railhead at Cantwell, then 

trucked to Watana via the Denali Highway, then on to Devil 

Canyon along the north side. Access to the South side of the 

damsite is via a low level crossing similar to the one found in 

Plan 5. This plan has the advantage of a low risk of schedule 

delay. The longer haul, however, makes this route the most 

expensive from a logistics standpoint. 

Plans 12-18 

These plans use modifications of the 3 basic corridor routes used 

in Plans 1-11. 

Plan 12 is an all road, north side route that avoids the undesirable 

Portage Creek traverse by crossing at the mouth of Portage 

Creek. A low level crossing of the Susitna river is included at 

Devil Canyon. The road is served by railhead from Hurricane. 

The disadvantage of this plan is the major bridge and associated 

schedule delay at Portage Creek. 

Plan 13 is all road, with direct access from the Alaska Railroad 

and Parks Highway at Hurricane, to the Watana Damsite, via a 

pass near the upper end of Portage Creek. A branch road serves 

the Devil Canyon Damsite, crossing the Susitan River near Portage 

Creek. 
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Plan 14 is a combination of road and rail. Rail is extended from 

Gold Creek north to a railhead on a terrace on the Susitna River. 

From here, road continues to both damsites on the south side of 

the Susitna river, crossing to the north side near Fog Creek. 

Access to the Parks Highway is provided by a road spur from the 

railhead north to Hurricane. 

Plan 15 is the same as Plan 14, but deletes the road link to the 

Parks Highway. This lowers the construction cost and effectively 

eliminates public access. 

Plan 16 consists of a railhead at Gold Creek, road to Devil 

Canyon, road from Devil Canyon to Watana, ·and a public access 

road from Hurricane to Devil Canyon. The road from Devil 

Canyon to Watana is on the south side to Fog Creek, then crosses 

the Susitna to join the camp on the north side. 

Plan 17 is similar Plan 6, except that, instead of a service road on 

the north side, this plan has a service road that is on the south 

side between Devil Canyon and Fog Creek, then crosses to the 

northside to reach Watana. As with Plan 6, Devil Canyon is 

served by rail and Watana by road from the Denali Highway. 

Railheads are located at both Devil Canyon and Cantwell. 

Plan 17 A is a slight modification of Plan 17. From Fog Creek to 

Watana Dam, the road stays on the south side of the river. 

Plan 18 is another modification of Plan 6. It includes rail access 

from Gold Creek to Devil Canyon, road access from the Denali 

Highway to Watana, and a service road between the dams on the 

north side. Plan 18 differs from Plan 6 in that Devil Canyon is 

crossed by a high level bridge, and the alignment has been 

improved. 
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(fa) Segment 1 -G 

(i) Description 

Segment 1 -G is an alternate to a portion of 1 -A from the 

Parks Highway to Chulitna Pass. Unlike segments 1-A and 

1-F, this segment avoids Denali State Park lands and the 

recently surveyed Indian River Subdivision. The segment 

passes Chulitna Butte on the east side, follows the base of 

the mountains, and joins the highway and railroad at 

Hurricane. See Figure 9.2A 

This segment is six miles long. 

(ii) Line and Grade 

This segment conforms with the preferred design parameters. 

Though longer than the portion of 1-A it replaces, the line 

and grade are comparable. 

(iii) Drainage Features 

A number of small drainages are crossed on this segment. 

All can be easily crossed with culverts except Granite 

Creek, which may require a pipe arch or small bridge. 

( iv) Bridges 

No bridges will be required other than the possible short 

span at Granite Creek, just east of the Hurricane Siding. 
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(v) Soils 

By traversing the base of the mountains east of Chulitna 

Butte, this segment avoids the extensive organics 

encountered in 1-A. Terrain unit mapping is not yet 

available in this area, however, the steeper slope and better 

drainage definition would suggest more manageable soils. 

(vi) Environmental Concerns 

A final analysis of environmental impacts for this segment 

have not yet been received. The segment does alleviate the 

problems created by 1-A. Segment 1-G will avoid the 

wetlands encountered in 1-A, circumnavigate the existing 

cabins in Chulitna Pass, and away from the State lands that 

have been designated Denali State Park or Indian River 

Subdivision. 

(vii) Segment Suitability 

Segment 1-G appears to be a superior choice to the portion 

of Segment 1-A in the Chulitna Pass area. This cannot be 

confirmed, however, until aerial photography, terrain unit 

maps, and environmental maps are generated. 

(fb) Segment 1-H 

(i) Description 

r35/a16 
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This segment joins 1-A at the head of Portage Valley to 

1-A/1-B in Devil Creek Valley. The line shortens the haul 

to Watana Damsite, but does not provide access to Devil 

Canyon Damsite. The segment is six miles in length. See 

Figure 9.2A. 

(ii) Line and Grade 

Grades will be in excess of the desired parameters. An 8% 

grade wi II be needed for one to two miles. 

(iii) Drainage Features 

The segment traverses a steep slope above a tributary of 

Portage Creek. Care must be taken to control side hill 

erosion as Portage Creek is an anadromous stream and the 

tributary paralleled may also be. No other significant 

drainages are encountered. 

(iv) Bridges 

Portage Creek will be crossed just upstream of the crossing 

anticipated for 1-A. The same class of bridge - approx

imately 200 feet long with two or three spans - should be 

sufficient. 

(v) Soils 

This segment crosses frozen basal till in the relatively flat 
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Portage Creek Valley, colluvium over bedrock and exposed 

bedrock along the steep side slopes of the Portage Creek 

tributary, and frozen basal till along the gentler drainage 

into Devil Creek. Problems with erosion and thaw settlement 

will be similar to those encountered in Portage Valley on 

1-A. 

(vi) Environmental Concerns 

The major en vi ron mental impact anticipated is on the possibly 

anadromous tributary of Portage Creek that the route will 

parallel. 

By shortening the route to Watana Damsite and removing the 

loop of road that serves Devil Canyon Damsite, this segment 

alleviates several major en vi ron mental concerns. There 

would be less impact on Portage Creek because only one side 

of the valley would be traversed. The valley 1s a fur 

bearer habitat and salmon spawning area. Also avoided is 

the potential raptor habitat in the Devil Canyon and Portage 

Creek confluence, and the fur bearer habitat and lodge at 

High Lake. 

(vii) Segment Suitability 

This segment's suitability is dependent on several criteria. 

The grade is above the desireable 6%, but only for a short 

distance. When joined with 1-A, Devil Canyon is bypassed, 

which will necessitate a separate spur road be built for the 

Devil Cayon Dam Construction and access. The original 

r35/a18 
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Segment 1-A traversed both sides of Portage Creek, which 

was considered to be an unsuitably high environmental 

impact. By limiting the traverse to only one side, the 

combination of Segments 1-A and 1-H becomes suitable. 
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(ua) Segment 2-Q 

(i) Description 

This segment joins 2-1 to 2-B. Presently, 2-1 ends at Devil 

Canyon and 2-B starts there. Segment 2-Q would start on 

2-1 about 2 miles before the damsite, traverse Chechako 

Creek and its major tributary at their upstream reaches, and 

join 2-B about four miles southeast of the damsite. See 

Figure 9.8A. 

This segment is nine miles long. 

(ii) Line and Grade 

This segment substitutes a longer route, with maximum 

grades and minimum radius curves for the major bridges 

required on 2- B. By starting south several miles west of 

Devil Canyon Damsite, the unacceptably high grades found 

in 2-B can be avoided. 

(iii) Drainage Features 

As with 2-B, the alignment is on high ground and avoids 

most drainage conflicts. 

r35/a20 
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(iv) Bridges 

Because Chechako Creek and its tributary are crossed well 

upstream of 2-B, the gorges are much smaller. Smaller, 

conventional bridges can be used. 

(v) Soils 

The segment traverse colluvium over bedrock and exposed 

bedrock. Some patches of solifluction are in the vicinity, 

but can be avoided. No significant probelms are foreseen. 

(vi) Environmental Concerns 

This segment may enter into the caribou wintering areas at 

the upper reaches of Chechako Creek. No other significant 

concerns have been noted. When used in conjunction with . 

2-B, as a substitute for 2-G, a raptor nesting area is 

avoided. 

(vii) Segment Suitability 

This segment combined with the east part of Segment 2-B, 

appears to be equally as suitable as Segment 2-G. Though 

it lengthens the total mileage to Watana Damsite, it eliminates 

the problems associated with the high bridges at Chechako 

Creek and neighboring gorges, extensive rock excavation, 

and possible construction delays. 

r35/a21 
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(wa) Segment 2-RRR 

(i) Description 

This segment is a seven mile spur of railroad that leaves the 

existing tracks at Gold Creek, traverses the bluffs on the 

south side of the Susitna River, and ends in a railhead on a 

flat terrace on the south bank of the Susitna River. See 

Figure 9.10A 

(ii) Line and Grades 

By sidehill cutting into the Susitna River bluffs, the railroad 

remains at a low elevation with a relatively flat grade. 

Minimum radius curves will be needed to conform to the bluff 

as much as possible. 

(iii) Drainage Features 

Gold Creek and several minor unnamed drainages can be 

crossed with cuI verts. 

(iv) Bridges 

No bridges are required on this segment. 

(v) Soils 

The Susitna River bluffs are composed of frozen basal till, 

r35/a22 9-52A 
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which has a relatively low slope stability. Bin walls or other 

soil reinforcement may be needed. The terrace and flood 

plain soils encountered in the beginning and end of the 

segment should pose no special problems. 

(vi) En vi ron mental Concerns 

Both 2-RR and 2-1 parallel this segment. No environmental 

conflicts were found when reviewing them. 

(vii) Segment Suitability 

This segment of railroad would be suitable to use in 

conjunction with a road that continues on to Devil Canyon 

(such as 2-1). It effectively eliminates all public access 

from the Gold Creek vicinity. It also precludes the use of 

segments 2L, 2H and 2K due to conflicting grades. 

(wb) Segment 2S 

(i) Description 

This segment connects segment 2A in the Stephan Lake 

vicinity with Segment lC by crossing the Susitna River. 

See Figure 9. lOB. The segment is seven miles long. 

(ii) Line and Grade 

Maximum grades will be needed on both the north and south 
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banks of the Susitna River. The banks lie at 50 to 100% 

cross slopes, with exposed bedrock in some places on the 

south bank. 

(iii) Drainage Features 

On the south side of Susitna River, several small drainages 

are crossed for which culverts should be adquate. 

(iv) Bridges 

The Susitna River bridge will be a major high level span, 

with approximately 600 feet of steel truss and 2600 feet of 

plate girder, and over 100 feet above the present water 

surface. The height is necessary in order to span the 

future Devil Canyon Reservoir. During initial road 

construction, there would be sufficient room to construct a 

road to the bottom of the valley for a temporary low level 

crossing or ferry. This would speed bridge construction 

and avoid access delays to the Watana Damsite. 

(v) Soils 

The segment is largely on frozen basal till, similar to those 

discussed in other sections of this report. 

(vi) Environmental Concerns 

This area has not been studied in detail from an environ-
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mental standpoint. Previous overviews of the area did not 

reveal any conflicts. 

(vii) Segment Suitability 

Segment 1-C has been deemed unsuitable for construction, 

and en vi ron mental reasons. However, the small alignment, 

piece that joins Segment 2-S to Watana Dam appears 

satisfactory. Segment 2-S itself is within acceptable design 

parameters and is deemed suitable for further consideration. 

(we) Segment 2-T 

(i) Description 

Segment 2-T connects 1-A just east of Indian River with 

Segment 2-1. Included in this segment is a major bridge 

across the Susitna River. The segment is seven miles long. 

See Figure 9.108. 

(ii) Line and Grade 

The north bluff of the Susitna River will have to be side hill 

traversed at a maximum grade. The rest of the segment is 

made up of milder grades and few curves. 

(iii) Drainage Features 

Only minor drainages are crossed, which can be suitably 
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crossed with culverts. 

(iv) Bridges 

The bridge across the Susitna River will be similar to the one 

anticipated in 2-E, a 2480-foot, orthotropic steel structure with 

approximately twelve spans. 

(v) Soils 

This segment travels across frozen basal till interspersed 

with patches of organics. The frozen basal till should not 

be a significant problem over the majority of the route, since 

the cross slope is slight. The potential for erosion and 

slope failure will be as high on the Susitna River north 

bluff, as it is on the south bluff (see Segment 2- R, 2-1 and 

2-RRR) 

(vi) Environmental Concerns 

A detailed study was made of the environmental concerns in 

this area has not yet been completed. If this segment is 

used as a substitute for 2L or 2E, the major impact of road 

access to the Indian River Remote Pa reel sites would be 

removed. 

(vii) Segment Suitability 

This segment is suitable for roadway construction and 

r35/a26 9-52F 



Supplement 

compares favorably with Segment 2-L. It's 

attribute is the circumvention of the Indian 

Parcel Sites. 

(wd) Segment 2-U 

(i) Description 

major positive 

River Remote 

Segment 2-U shortens the 1-A segment by eliminating the 

loop up Portage Creek. Instead, the segment crosses 

Portage Creek at its confluence with the Susitna River, then 

rejoins 1-A above Devil Canyon Damsite. See Figure 9.108. 

This segment is six miles long. 

(ii) Line and Grade 

The portion of this segment just before and after the 

Portage Creek crossing has to traverse steep (50% or higher) 

sidehills, but all curves and grades are within the design 

criteria. 

(iii) Drainage Features 

The major drainage - Portage Creek - will be crossed with a 

bridge. Of the other more minor drainages, one that drains 

a swampy area will be difficult as the entire valley that 

contains it is lined with organics. This and other drainages 

should be possible to cross with culverts. (iv) Bridges 

r35/a27 
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A major bridge is required across Portage Creek. It will be 

1100 feet long, and cable stayed. 

(v) Soils 

The segment goes through several unavoidable areas of 

organics. The rest of the segment is on frozen basal till 

with some colluvium and exposed bedrock at the Portage 

Creek crossing. Construction will be similar to other areas 

with these materials. 

(vi) Environmental Concerns 

This segment deletes the long ·traverse up and down Portage . 

Creek, thus avoiding impacts to salmon spawning areas, fur 

bearing habitat and a mining claim. The potential raptor 

nesting area, however, is still impacted. Also subject to 

possible impact is a historical site at the mouth of Portage 

Creek. It consists of an inscription, dated 1897, with the 

names of William Dickey and three other individuals. Dickey 

was one of the first white men in the region. It is not yet 

known if this site is eligible to be listed on the National 

Register of Historic Places. Actual construction of the 

Portage Creek bridge would require mitigation measures to 

prevent erosion into salmon spawning areas. Long-term 

erosion associated with segment 1-A is not anticipated. 

(vii) Segment Suitability 

This segment eliminates the less desirable portion of 

Segment 1-A, with its difficult side hill construction and 

r35/a28 
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environmental impacts. The trade off is a major bridge at 

the mouth of Portage 

construction schedule by 

Creek that would impact the 

requiring two or more years to 

construct. 

(we) Segment 2-V 

(i) Description 

Segment 2-V is a variation of 2-U. 

before 2-U crosses Portage Creek. 

It branches off just 

Segment 2-V instead 

crosses the Susitna River, and proceeds to the Devil Canyon 

Damsite along the south side of the river where it joins line 

2-1. This segment is four toiles long. See Figure 9.10B. 

(ii) Line and Grade 

Maximum allowable grades and minimum curvatures are used 

on this segment, but it stays within the design criteria. 

(iii) Drainage Features 

Several ravines are crossed on the s )uth side of Devil 

Canyon. Though they drain fairly small areas, the deepness 

of the gorges may indicate that short bridges would be 

cheaper than culverts under massive fills. 
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(iv) Bridges 

In addition to the short bridges mentioned above, a major 

bridge will be needed across the Susitna River. It would be 

a steel deck truss, 1100 feet long. 

(v) Soils 

The problems associated with these soils - frozen basal till, 

with colluvium on the steep slopes - are as discussed else 

where (see Segments 2-RRR in this supplement and 

Segment 1 -A in the main report). 

(vi) Environmental Impacts 

The only impacts noted for this segment are on the potential 

raptor nesting areas found within Devil Canyon. 

(vii) Segment Suitability 

This segment is found is to be quite suitable as it meets all 

the design criteria and has minimal en vi ron mental impact. 

(wf) Segment 2-W 

( i) Description 

Segment 2-W Js a short connector between 2-T and 2-U. 

r35/a30 
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The segment is one mile long. (See Figure 9. lOC). 

(ii) Line and Grade 

This segment is within design criteria. 

(iii) Drainage Features 

No significant features are encountered. 

(iv) Bridges 

No bridges are needed. 

(v) Soils 

Soils are similar to those for Segment 2-U. 

(vi) Environmental Concerns 

By "short-cutting" around the north end of Segment 2-U, 

impact on cabins in that area is reduced. 

(vii) Segment Suitability 

This segment is a suitable connection between Segments 2-T 

and 2-U. 
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(za) Segment 3-D 

(i) Description 

The short segment starts at Line 3A near Big Lake, passes 

west of Deadman Mountain, and then joins Line 3C. While it 

shortens the overall length of road from the Denali Highway 

to Watana, it involves more difficult terrain. See 

Figure 9.11A. The line is eigtht and one half miles long. 

(ii) Line and Grade 

Maximum grade would be utilized over most of the length of 

this segment, in order to clear the pass between Deadman 

Mountain and the mountains to the west. 

(iii) Drainage Feature 

The line parallels a marshy tributary of Deadman Creek 

south of the pass. Several side branches would be crossed 

with culverts. North of the pass, the headwaters of 

Deadman Creek are paralleled, and crossed just before 

joining Line 3C. This crossing would also be via culverts. 

(iv) Bridges 

No bridges are required for this segment. 
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(v) Soils 

No data available yet. 

(vi) Environmental Concerns 

A detailed study is not yet available on the majority of this 

route. The line does move slighty farther away from 

Deadman Lake than Line 3A, thus creating less impact on the 

cultural resources (ancient campsites) of the Deadman 

Lake/Big Lake area. 

(vii) Segment Suitability 

Though the segment is less desirable from an engineering 

and construction point of view, because of its steeper 

terrain, it is more favorable from an en vi ron mental 

standpoint and should be considered a viable alternative. 

(zb) Segment 3-E 

(i) Description 

This segmE l't generally parallels Segment 3-D, but is 1 mile 

west and traverses higher ground. The segment starts its 

one mile offset near Tsusena Butte and rejoins Segment 3-D 

at the pass west of Deadman Mountain. The length is 

14.7 miles. See Figure 9-11 A. 

9-57B 
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(ii) Line and Grade 

Segment 3E is longer than 3D, has longer stretches of 

maximum grade, and has a 180° minimum radius curve where 

it crosses a tributary of Deadman Creek. 

(iii) Drainage Features 

Generally, the same streams are crossed as in 3D, but they 

are crossed at a higher (upstream) elevation. 

(iv) Bridges 

No bridges will be needed on this segment. 

(v) Soils 

No data available yet. 

(vi) Environmental Concerns 

A detailed environmental study of the area west of Deadman 

Mountain has not yet been completed, but it appears that 

this segment is more favorable from an impact standpoint. 

The road would be farther away from Deadman Creek, its 

tributaries and associated wetlands, thereby mitigating to 

some extent secondary impacts on waterfowl and grayling. 

The route also avoids the cultural resource areas around 

Deadman Lake and Big Lake. 
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(viii) Segment Suitability 

This route is within the minimum design standards, but has 

more difficult terrain, higher elevation, and longer length 

than other alternatives. The higher construction costs, 

construction time scheduling and maintenance costs are offset 

by the lower environmental impacts, making this segment a 

viable alternative to 30. 
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9.4 Corridor Summary - Supplement 

Plans 1 to 11 R are very simple to arrange, with only one set of 

sections selected for each of the three main corridors. Plans 12 to 

17A, however, do not fit into this same pattern. Several different 

sections in each corridor were considered of equal merit for 

further investigation and 'incorporati_on into plans. For clarity, 

the breakdown of segments, sections and corridors is resummarized 

on Table 9.4, according to the following system of ranking. 

1. Corridor - denotes a wide band. The three corridors 

are #1 (north of Susitna River), #2 (South of 

Corridor #1) and #3 (Denali Highway to Watana). All 

study was conducted within the three proposed 

corridors. 

2. Segment - a proposed length of road or rail that may 

or may not be suitable for further consideration. 

Some segments, such as 1-A stretch the entire length 

of a corridor, while others are much shorter pieces. 

Segments are not necessarily used in their entirety, 

they may be superceded at one or more places by 

other, more feasible, segments. 

3. Section - a combination of one or more segments or 

pieces of segments found to be suitable for i ncorpora

tion into plans. 

4. Plan - a combination of one or more sections to make 

a complete road and/or rail facility that can serve 

both dams. 
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TABLE 9.4 
CORRIDORS, SECTIONS AND SEGMENTS 

Corridor Section Description 

1 

2 

3 

R 

** 

A-1 Parks Highway at Chulitna to Devil Canyon (N)* 
A-2 De vi I Canyon ( N) to Watana (N) 
A-3 Parks Highway at Hurricane to Indian River Area 
A-4 Parks Highway at Hurricane to Gold Creek Rail Spur 
A-5 Indian River Area to Devil Canyon (N) 
A-6 Indian River Area to Devil Canyon (S) 
A-7 Indian River Area to Watana (N) 
A-8 Parks Highway At Hurricane to Devil Canyon (S) 

B-1 Parks Highway at Chulitna to Gold Creek 
B-2 Gold Creek to Devil Canyon (S) 
B-3 Devil Canyon to Watana (S) 
B-4 Gold Creek Rail Spur to Devil Canyon 
B-5 not used 
B-6 De vi I Canyon to Watana (N) 
B-7 De vi I Canyon to Watana (S) 

C-1 Denali Highway to Watana, east of Deadman Mt. 
C-2 Upgrade Denali Highway 
C-3 Denali Highway to Watana, West of Deadman Mt. 
C-4 Denali Highway to Watana, West of Deadman Mt. 

R-1 Gold Creek to De vi I Canyon (S) 
R-2 Devil Canyon (S) to Watana (S) 
R-3 Gold Creek Rail Spur 

D Devil Canyon Trans-Dam Crossing 
H Devil Canyon Low-Level Crossing 
X High bridge at Devil Canyon 

(N) means northside, (S) means south side of Devil Canyon Dam or Watana Dam 
connections between Corridors 1 & 2 at Devil Canyon 

Segments Used 

1-A 
1-A, 1-B, 1-E, 3-A 
1-A, 1-G 
1-A, 1-G, 2-T 
2-U 
2-U, 2-V 
1-A, 1-B, 1-H, 1-E, 3-A 
1-A, 1-G, 2-T, 2-U, 2-V, 2-W 

1-A, 1-F, 2-L 
2-1 
2-A, 2-B, 2-F, 2-G, 2-J 
2-1 

2-A, 2-B, 2-Q, 2-S, 1-C 
2-A, 2-B, 2-F, 2-G, 2-J, 2-Q, 

3-A, 3-C 
n.a. 
3-A, 3-C, 3-D 
3-A, 3-C, 3-D, 3-E 

2-R 
2-R, 2-RR 
2-RRR 

2-P 
2-M 
2-N 
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SUPPLEMENT TO TABLE 10.1 

MILEAGE FROM PORTS TO RAILHEAD OR PROJECT 

Rail Haul To 

Hurricane 

Gold Creek Spur End 

r35/a39 

Anchorage 

167 

156 

10-7A 

Miles 

Seward 

280 

269 

Whittier 

229 

218 
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Section 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

B-4 

B-5 

B-6 

B-7 

C-1 

C-2 

C-3 

C-4 

R-3 

r35/a40 

SUPPLEMENT TO TABLE 10.4 

BASIC CORRIDOR SEGMENTS 

Description 

Hurricane to Indian River 

Hurricane to Gold Creek Spur 

Indian River to Northside of Devil Canyon 

Indian River to Southside of Devil Canyon 

Indian River to Watana via Upper Portage 

Hurricane to Southside of Devil Canyon 

Gold Creek Spur to Devil" Canyon 

Not Used 

Devil Canyon to Northside Watana 

Devil Canyon to Southside Watana 

Denali Highway to Watana, East of Deadman Mt. 

Upgrade Denali Highway 

Denali Highway to Watana, West of Deadman Mt. 

Denali Highway to Watana, Upland & West of Deadman Mt. 

Gold Creek Spur 

10-lOA 
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r35/a41 

SUPPLEMENT TO TABLE 10.5 

MAINTENANCE FACTORS 

Segment Maintenance Factor 

A-3 1 .3 

A-4 1 .3 

A-5 1 .3 

A-6 1. 0 

A-7 1. 0 

A-8 1. 2 

B-4 1. 2 

B-6 1 .3 

B-7 1 .3 

C-1 0.8 

C-2 0.8 

C-3 0.9 

C-4 0.9 

R-3 0.5 

10-llA 
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(k) Plan 11 R 

Plan 11 is hereby deleted and replaced with Plan 11 R 

(revised). 

(i) Description 

This plan serves the entire project by road, from a rail head 

at Cantwell. Material is hauled to Watana via the Denali 

Highway, then to Devil Canyon along the north side, with a 

low level crossing at Devil Canyon damsite. 

(ii) Sea Ports 

Common to all plans are Anchorage and Whittier. 

(iii) Modal Split 

Material would travel by rail to a rail head at Cantwell, then 

be transfered to trucks and driven to Watana. Material for 

Devil Canyon would continue along the north side to Devil 

Canyon, than cross Susitna River via a low level crossing to 

the South side of the damsite. Personnel access would be 

via private car. 

(iv) Sections Included 

This plan includes Sections A-2, C-1, C-2, H and D 

r35/a42 10-47 
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( v) Borrow Pits 

Plan 11 R uses borrow areas 7 and 8. 

(vi) Cost Estimates 

The estimated cost of this plan is outlined below: 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

$131,511,355 
13,166,496 
11,027,000 

257,903,604 

$413,608,455 

(vii) Adva ntages/Di sadva ntages 

The advantages of this plan are: 

0 

0 

0 

0 

r35/a43 

No time constraint, as the portion of the road to 

Watana can be completed in one year. The portion 

from Watana to Devil Canyon and the low level 

crossing, can be completed during construction of 

Watana. 

Personnel access via private vehicle. 

No major bridges. 

Lowest borrow quantity of the road only plans. 

10-49 



Supplement 

The disadvantages of this plan are: 

0 

0 

0 

Longest haul of all plans, resulting in highest 

logistics cost and highest maintenance cost, and third 

to highest construction cost. 

Potential environmental impacts resulting from public 

access to additional portions of the Nelchina Caribou 

Range. 

Highest total cost. 

(I) Plan 12 

(i) Description 

This plan serves both Devil Canyon and Watana Dams by 

truck on the north side of . the river. See Figure 10.12. 

The railhead is at Hurricane. A low level temporary 

crossing at Devil Canyon is needed to provide immediate 

access to the south side of the damsite. 

(ii) Sea Port 

Common to all plans are Anchorage and Whittier. 

(iii) Modal Split 
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Material would travel by rail to a railhead at Hurricane, then 

by truck to Devil Canyon and Watana. Personnel access 

would be via private car. 

(iv) Sections Included 

This plan includes Sections A-3 and A-5 to Devil Canyon, 

A-2 between the dam sites, and H, the low level crossing, to 

serve the south side of Devil Canyon. 

(v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

The preliminary estimated cost of this plan is outlined below: 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

$ 96,289,722 
9,629,024 
7,499,000 

226,085,887 

$339,503,633 

The major bridge on Portage Creek will cause a time delay of 

two years. There would be no access to the Watana damsite 

until the bridge is substantially completed. 
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(viii) Adva ntages/Di sadva ntages 

The advantages of Plan 12 are: 

0 Personnel access via private vehicles. 

0 No impact to the Indian River Remote Parcels. 

The disadvantages of this plan are: 

0 

0 

(m) Plan 13 

Construction schedule delays due to Portage 

Creek Bridge. 

A low level, substandard crossing would be 

needed at Devil Canyon to supply the south side 

of the damsite. 

(i) Description 

Access Plan 13 serves both dams by truck from a railhead at 

Hurricane. The road is entirely on the north side, with a 

main route directly to Watana and a spur road to Devil 

Canyon. 

( i i) Sea Port 

Common to all plans are Anchorage and Whittier. 
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(iii) Modal Split 

Material travels by train as far as Hurricane siding, then by 

truck to the dam sites. Personnel travel would be by 

private vehicle. 

(iv) Section Included 

The sections include A-3 and A-7 from Hurricane to Watana, 

with the side road A..;6 to Devil Canyon. A railhead is 

planned at Hurricane. 

( v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

The estimated cost of Plan 13 is outlined below: 

Construction 
Camp Faci I ities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

$ 82,889,180 
8,288,779 
6,344,900 

222,733,838 

$320,256,697 

The major advantage of this access plan is the direct routing 

to Watana. Although no major bridges are anticipated on the 

r35/a47 
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road to Watana, there will be some construction difficulties 

associated with the segment traversing para I lei to Portage 

Creek, giving this plan a medium level of risk of scheduling 

delay. The major bridge just down stream of Devil Canyon 

will not be needed until construction of Devil Canyon dam 

commences, thus, it is not a construction scheduling 

restraint. 

(viii) Adva ntages/Di sadva ntages 

0 

0 

0 

0 

(n) Plan 14 

Low risk of schedule delays. 

All personnel access via private auto. 

Adverse en vi ron mental impacts associated with 

the side hill traverse of Indian River Valley. 

Third lowest construction cost. 

(i) Description 

This plan includes a short rail spur from Gold Greek, along 

the Susitna River. The railhead joins a road that starts at 

Hurricane, passes the railhead, serves Devil Canyon, then 

continues along the south side of the Susitna River, to 

Watana. 

(ii) Seaports 
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Common to all plans are Anchorage and Whittier. 

(iii) Modal Split 

Material would travel by train to Gold Creek, then by 

smaller trains to the railhead at the end of the spur. 

There, they would be transfered to trucks and hauled to the 

two damsites. The road from Hurricane to the railhead 

would provide access for personnel via private autos. 

(iv) Sections Included 

Plan 14 includes Rail Section R-3, Road Sections B-4 and 

B-6 to the damsites, and Road Section A-4 to connect to the 

public road system. 

(v) Borrow pits 

No data available yet. 

(vi) Cost Estimates 

r35/a49 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

$120,338,513 
12,033,699 
9,493,000 

215,246,144 

$357,111,356 

10-58 
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(vii) Schedule 

Avoids major 

between dams. 

problems associated with the south route 

Major bridges at Chechako Creek and Fog 

Creek, heavy rock excavation and massive ice are all avoided 

on this variation of the southern route. The road 

construction is such that resupply can be achieved after the 

first season, however, there would be some risk of schedule 

delay. 

The bridge across the Susitna at the railhead is not on the 

critical path. 

The bridge across the Susitna near Fog Creek is a major, 

several year project, but the terrain is such that a low level 

crossing by ferry or temporary bridge is feasible. 

(viii) Adva ntages/Di sadva ntages 

The advantages of the plan include: 

0 Avoids major direct environmental conflicts, 

difficult construction and time delays associated 

with the alternative south route. 

The disadvantages of this plan include: 

0 The rail spur must be built linearly, across 

difficult bluff terrain. Limited construction road 

access is feasible until the rail spur is 

completed. 
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(o) Plan 15 

(i) Description 

This plan is essentially the same as Plan 14, except that 

there is no road connection between the railhead and the 

Parks Highway. The plan is served by a rail spur from the 

Alaska Railroad at Gold Creek to a railhead 8 miles 

northeast, then by road from the railhead to the damsites, 

on the south side of Susitna River. 

(ii) Sea Ports 

Common to all plans are Anchorage and Whittier. 

(iii) Modal Split 

Material would be shipped by rail to the railhead, then by 

truck to the damsites. Personnel would travel via rail 

shuttle to the railhead, then via bus shuttle to the damsites. 

(iv) Sections Included 

The sections that would be included in this plan are the Rail 

Spur R-3, and the Road Sections B-4 and B-6. 

(v) Borrow Pits 

No data available yet. 

r35/a51 
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(vi) Cost Estimates 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

Same as Plan 14. 

$ 86,247,131 
8,624,602 
6,373,000 

215,246,144 

$316,490,877 

(viii) Adva ntages/Di sadva ntages 

Essentially, this plan shares all the advantages/disadvan

tages of Plan 14, with the following exceptions: 

0 

0 

0 

(p) Plan 16 

No access to the public. 

Lower cost due to deletion of construction of 

about 15 miles of road. 

No impact on the Chulitna Pass existing 

community in the Chulitna Pass area. 

(i) Description 

This plan serves Devil Canyon by road from a railhead at 

Gold Creek. Watana is served by a road between the dams, 

r35/a52 
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mostly on the south side of the river. In addition, there is 

a road from Hurricane to Devil Canyon. This road is for 

passenger vehicle traffic and truck transport if necessary. 

( i i) Seaport 

Common to all plans are Anchorage and Whittier. 

(iii) Modal Split 

Freight is hauled from seaport to Gold Creek by rail, then 

by truck to Devil Canyon and Watana. Passenger vehicles 

use the road from Hurricane to Devil Canyon. 

(iv) Sections Included 

Plan 16 includes road Sections B-2 and B-6 to the dam sites, 

and road Section A-8 to connect to the public road system. 

There is a railhead at Gold Creek. 

(v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

r35/a53 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

$108,803,900 
10,880,244 
7,968,200 

215,571,651 

$343,223,995 
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(vii) Schedule 

Same as Plan 14. 

(viii) Adva ntages/Di sadva ntages 

This plan has the same advantages and disadvantages of 

Plan 14, except that the bridge over the Susitna River, for 

Plan 16, is cheaper and will therefore lower the overall 

construction cost, and the small section of rail ( R-3) is 

replaced with a road that would be easier to keep on 

schedule. 

(q) Plan 17 

( i) Description 

Plan 17 is similar to Plan 4, but with a service road mostly 

on the southside. The service road would be on the south 

side from Devil Canyon to just downstream of Fog Creek, 

then would cross the Susitna River and follow the north 

bank to Watana. Devil Canyon is served by rail from Gold 

Creek. Watana is served by road from the Denali Highway. 

(ii) Seaports 

Common to all plans are Anchorage and Whittier. 

r35/a54 
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(iii) Modal Split 

Watana would be served by rail to Cantwell, then truck to 

the damsite via the Denali Highway. Personnel would access 

by private vehicle. Devil Canyon would be served directly 

by rail, via Gold Creek. Personnel would travel via rail 

shuttle. 

(iv) Sections Included 

Plan 17 includes rail Section R-1 and road Sections C-2 and 

C-3, with a service road on B-6. 

(v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

Construction 
Camp Faci I ities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

$145,265,069 
14,546,934 
9,087,000 

226,772,354 

$395,671,357 

The risk of schedule delay is low, therefore this plan has 

the highest probability of being completed within one 

construction season. 
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The rail road and service road have areas of difficult 

construction, with major bridges, but that part of the 

construction is not necessary until the Devil Canyon Dam 

stage. 

(viii) Advantages/ Disadvantages 

0 

0 

0 

(r) Plan 17A 

No public access to Devil Canyon; rail shuttle 

needed for personnel. 

Direct access between dams for maintenance and 

operations staff. 

Increased public access to the area south of 

Denali Highway with associated negative 

en vi ron mental impacts. 

(i) Description 

Plan 17A varies from Plan 17 only in the last few miles of 

the east end of the maintenance road. Instead of crossing 

the Susitna at Fog Creek, the road continues on the south 

side to Watana, and crosses the dam crest. 

( i i) Seaports 

Common to all plan are Anchorage and Whittier. 
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(iii) Modal Split 

Identical to Plan 17. 

( i v) Sections I n c I u d ed 

Plan 17A includes rail Section R-1 and road Sections C-2 and 

C-3, with a service road B-7. 

(v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

Same as Plan 17. 

$134,969,032 
13,517,304 
9,295,000 

226,772,354 

$384,553,690 

(viii) Advantages/Disadvantages 

0 

r35/a57 

Though construction costs are cut by using a 

trans-dam crossing instead of a bridge on the 
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0 

0 

(s) Plan 18 

Susitna River, there will be an increase in 

maintenance cost. 

Increased access to the native-owned lands in 

the Fog Creek area which although meeting the 

preference of Native organizations would 

introduce direct environmental impacts. 

All other advantages and disadvantages are as 

per Plan 17. 

( i) Description 

Plan 18 varies from Plan 6 only in the way it crosses Devil 

Canyon. The service road between the dams, on the north 

side, crosses Devil Canyon with a high suspension bridge 

downstream from the dam. As with Plan 6, Devil Canyon 

Dam is served by rail from Gold Creek, and Watana Dam is 

served by road from the Denali Highway. 

(ii) Seaports 

Common to all plans are Anchorage and Whittier. 

· (iii) Modal Split 

Watana would be served by rail to a railhead at Cantwell, 

then trucked to the damsite via the Denali Highway. Devil 

r35/a58 
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Canyon would be served by rail, via Gold Creek, with a 

railhead at the damsite. Personnel would travel via private 

vehicles to Watana, and by rail shuttle to Devil Canyon. 

(iv) Sections Included 

Plan 18 includes Rail Section R-1 and Road Sections C-2 and 

C-4, with a service road made from Section A-2 and X. 

(v) Borrow Pits 

No data available yet. 

(vi) Cost Estimates 

Construction 
Camp Facilities 
Maintenance 
Logistics 

Total 

(vii) Schedule 

$137,413,171 
13,535,536 
. 8,167,000 

226,772,354 

$385,888,061 

Watana can be served within one season via the road to the 

Denali Highway. Therefore there is no time delay. The 

risk of schedule delay is low, therefore this plan has the 

highest probability of being completed within one 

construction season. 
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(viii) 

r35/ a60 

Adva ntages/Di sadva ntages 

Generally, Plan 18 has the same advantages and 

disadvantages as Plan 6. There is: 

0 

0 

0 

0 

Direct access between dams for maintenance and 

operations staff. 

Potential indirect impacts from increased public 

access. 

High construction cost due to the fact that more 

road is being built. 

Nedd for a rail shuttle to bring personnel to the 

Devil Canyon site. 
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1 Supplement 

1 
1 Ca - Avalanche Deposits: 

Ff - Fluvial Fan: 

] 

r35/ a63 

A gently to steeply sloping cone 
shaped deposit of angular coarse 
grained material with a variable 
silt content, accumulating below 
avalanche chutes. Can grade into 
fluvial fan deposits. 

A gently sloping cone shaped 
deposit of coarse granular 
material, with varying amounts of 
silt, accumulating below avalanche 
chutes and tributary valleys. 
Can include avalanche deposits 
and/or mudflow deposits. 
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Cs-f 
Solif l uction 
depos•U (froze n) 

Ffg 
Gr01nul.lr .JIIuvi .1 l 

''" 

Fp 
Flooooliiin 
Cl t OOSIU 

Fpt Terr.ICf! 

GFo Out .,..•sn oeoos•ts 

GFe Esk e r deoostb 

GF k K<~mt OtOOSitS 

Gt a Ab!at •on til l 

Gt b-f 8.JS it l t1 ll lf ro.:: en ) 

0 Org01n1c oecosns 

L- f 
lOICUSU"Ints 

tfro:en) 

L Lilcustrin e 

GtO 
sto 1ments over 
.IOI,U>On till 

L 
lOICUStrln l!. 

deocs1ts over 
Gt b- f bOIS ill till (f rozen } 

Cs-f 
Sol,flu ct•on 
oeoo s ots. \frozen ) 

Gt b- f over oasill till 
I f rozen) 

Cs-f 
5o t• f tuctJOn 
oeocs •ts ( frozen) 

GtO over ab i.J t •o n 
tilt 

Solifluction 

Cs-f ceoos1ts ( frozen ) 

Fpt 

Cs -f Sc l, f !uctton 
ceoos•ts t :r~zen ) 

8XU over oecrock 

Gt b-f Fr:::en caul till 

FxU over oeorock 

AD I .Jt i On till 

Gta 
BXU .,..e;;tnereo 

Dec rock 

Cctluv•um over 

c +8 beorock .1nd 

tJxU xu bee rock 

Colluvium o v er 

B~w + Bxw 
.,..eatnereo o r 
poorly consol1 -
c!.o~tec o eorock 

'-
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PHOTO INTERPRETATION 

TERRAIN UNIT MAPS 
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Bedrock 
Mopping 

Units 

Abbreviated 
Descriptions 

Tv 

T !!rtl.il r y VO ICOIMI C 
reeks; sn~llo •.,, 

•n tru s •v e s. fiO w'i , 
ii MO ov rocl~ S IICS; 

rnvo !•t•c to O.iiSOiltoc . 

Miscella neous Map Sy mbols 

Tsu Tbqd 

Ti!rt ld r y non ·mar•ne T !!r ll arv D•Ot lt e 
s eo•m e nt .J r y reek s : gr.J nocllonte : !OC.<i l 
conoiOmer<n e . s ;~no - norn o leno e gr<~noo•or•t 

stone . .Jn O CI<I V5tOne . ( Thgo ~-

Tsmq 

T ert1~ry SCI11Sl, 
m • gmoltll~ 0111 0 gr01n•te. 
reoresent •ng 1111! roof 
of • l.irge stock. 

Scarp ~ Slide Scar$ 
~ / 

Buried Channel ... / Trail /./ 

TKqr 

Te rua r y ana / or 
Cretaceous g.ran•t ic s 
fo rmmg sma •l o lutons. 

Jam (Jtr}(Jqd) 

Ju ro~ss•c a mon •bO IIte . 
1M CIUS IOMS Of gr een
SCI1 1Sl l maro le: Joc-. 1 
!rorO Jem• te 1 Jtr I ana 
gr anodtor•te I Jgd l. 

/ 
/~ 

Rock Conta ct r~/ 

liv 

Tn a ss•c ~as.:;l t • c 

""' eta volc o~n•c. .-cc~<s 

'c rme o 1n sn.:; •Jo .,.. 
:n.a n ne env 1 ronm~:.-: 

Pzv (Pis) 

La te Pai i!"'JZOIC b.iiS .ill t•c 
,1110 oiMOt'SI[IC ffif!t.ii 
VOIC.JMOQt!r"IIC rOCkS, 
lo co~ l meta - !l mt! StOne 
{ P i s ~ . 

Koq Tivs 

Cretaceous ilrgdlit e · TnaSS!C me taoa s 11lt 
•nO gra y wo~cke . o f • a n a Sloil f" , iln 
t :11ck o e formeo 1nteroeooed sno~ lh.lw 

turo•d•te sequence, marm e sequence . 
lowgraoe me to~morph•sm 

D-50 

0 
SCALE 

DATE REVISIO NS 

"' :;; 
UJ 

iii 

Terrain 
Unit 

Sym bol 

Bxu 

c 

Cl 

Cs-1 

Fig 

Fp 

Fpt 

GFo 

GFe 

GF k 

Gta 

Gtb- f 

0 

L-1 

L 
Gta 

L 
Gtb-f 

Cs-1 
Gtb-1 

Cs-1 
G"iCl 

Cs-1 
f-PT 
Cs-1 
sxu. 

Gtb-1 
llxU 

Gta sxu 

tfxt, + Bxu 

Efxw+Bxw 

I 

I 
I 

T erra in 
Unit 

Name 

un .... ~ •tr':ereo , 

.::onsolid•t ea 
h eorock 

C:o fl wv i •l deposns 

lilncslid ~ 

Soliflu CtiOn 
d e poSitS ( froz e n) 

Grilnu L;ar .illluv1 011 1 
ron 

Flooo o l.iln 
depO SitS 

Te rr-011ce 

Outw•sn oeoos >ts 

Esk e r UI'~OS•.S 

Kame oe oosns 

..:.. o : .n•on ull 

!!olSil l t dl I fr: .::en1 

Or::;.on•c oe~cs t ts 

( fro z en ) 

Lac ustrm e 
sec 1ments ove r 
.iiDioUICn till 

deoos1ts over 
b.ioUd tit! {f rozen ) 

Solifluct •on 
oeoos 1ts (frozen 1 
over o .nill t!l l 
(fro.:: en ) 

So l ,fluct~on 

oeoos 1ts { fro zen ) 
eve.- iiDiilt lon 
tdl 

So l ofluct1Cn 
deoO S i l S (f roz e n ) 

Sol•flu Ct!On 
cepOSit S ( fro zen ) 

over oeCrocK 

Fn::: ze~ O<l Sil l t ill 
over Decree K 

"'e01t r: ereo 
bee reck 

_ Cclluv• um over 
oeorocK ana 

Colluvt um over 
we•tnereo or 
poorly consoJJ 
O.itteC beoroc.k 

L 

i 
I 
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PI-ICTC INTERPRETATION 

TERRAIN UNIT MAPS 
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Bedrock 
Mappinq 

Uni ts 

Abbreviated 
Descriptions 

Tv 

T~ruo~~rv Vo~e:.an•c 

ree ks; sn o~~ n o ... · 
IO(I"U$1\tl!$ , flow~ , 

oii":O oyrO:::I.IS!ICS; 

rnycl•t•c to b•s• tt•c. 

Miscellaneous Map Symbol3 

Tsu Tbgd Tsmg 

Tertliiii"Y non - ma r" IO I! Tertl.;tr· y OtOtltl! T e rtio~ry SCMist, 

seo•mento~~ry rocks ; gr•nod•onte : :oc•F m•gm•t•t e omo gr•n•te, 
congiOml!r.ltlt, soma - nornoFen a e granoOIOnt reoresentrng tne r-oof 
stone , •no cF•,·s ton e . {Tn;aJ. of ill I.Jrge stock. 

Scarp ~ Slide Scar ;(\TT 
/ / 

Buried Channel ~ Trail / __ ./ 

TKgr 

T ert lillry •no / o r 
Creto~ceous granot•c s 
lcrm•ng smo~~ll plutons. 

Jam (Jtr)(Jgd) 

Jurillss oc amonroOIIte, 
iOCiusoons of green· 
scnrst 3.. millrOi e : IOCilll 
tronc:,em•te ( Jtr) .ana 
gr.lnOOIOro te t.Jga). 

Rock Contact r~/ 

Rv 

TI"IOISSIC O.liSOIItiC 

met• volcillntc; reeK s 
formea ,, snallow 
m• r•ne env oronmen t 

Pzv (Pis) 

L ... ate Po~~leo.:ooc c .. s-. :;c 
:<InC iiiOOI!S iliC meU 

.1 VOI CoiiOOOI! r'llC I"CCI< S , 

locil l me-t•· u me stone 
{ Pis). 

Kag 

CreUCi!:JU~ •rgoh. te 
•no grav ... ·iiCke. of • 
th<Ck aeformeo 
!uro odite ~eouenc e , 

lowgraae met•morono~m 

RVS 

ana sl.ite . an 
tnterceooea ~nallow 

marone sea ... enc e . 

0 20JO 4000 FEET 
SCALE ~~ 

RE\tiSIONS 

Terrain 
Unit 

S ymbo l 

Bxu 

c 

Cl 

Cs-1 

Fig 

Fp 

Fpt 

GFo 

GFe 

GF k 

Gta 

Gtb- 1 

0 

L-1 

Cs-1 
Gtb-1 

Cs-f 
GtO 

Cs-f 
FPT 
Cs-1 
8XU 

Gtb-f 
l3XU 

Gta 
fuu 

c +8 'ElXU xu 

c 
BX:w +B xw 

T erra in 
Unit 

Nome 

· Un we athered , 
con sotid•te d 
b ea r ock 

Coltuvi•l deposits 

Lana slide 

~"lifluction 

d e posoU ( frozen) 

Gr,J nul il r alluvia l 
f on 

FIOOdOI,Jin 
depO Sits 

T er r a c e 

Ou twil s n d e PQsot s 

Esker UI"'IJOSots 

Kam e CeOOS its 

Abln•on t 11! 

BiiS iill toll (frozen 1 

O rganoc oeoos1ls 

Licustr ones 
(f rozen) 

sta1ments over 
.;; ol;~t1on f ill 

Lacustnne 
Oe ::los its ove r 
buat till ( frozen ) 

Sol•fluCtlon 
aeoosots ( fro;:en) 
over QUill t ill 
(f ro;:en) 

SolifluCtiOn 
aeoosas (f rozen) 
e-v er a~lat10n 
ti ll 

SolifluctiOn 
ceoos1ts (fro zen ) 
over terrace 
seaoments 

SOIIftu::ttcn 
c:epo s 1ts (frozen) 
over oea rcck 

Fro;:er: oau• utt 
over ceorocK 

Ab lilt oon till 
over un · 
... eatnered 
bee r ee l( 

Colluv1um over 
'beorock 01nd 
ceo rock 

Colluvium over 

poor ly consot o· 
dilteo cearock. 

L 

I 
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Bedrock 
Mop p inq 

Units 

Abbreviated 
Descr iptions 

Tv 

T en1•rv Vo tc .llnJc 
rocks; sn.11 11o .... 
1ntrus•ves . f lo wc; , 
.;me o y roc tiiiStiCS; 
rn y o t •t ic t o Oi11 5.1i lt•c. 

Mis cellaneous Map Symbols 

Tsv Tbqd 

T e rt ••ry non -mar•ne Ter'tJ.:tr .,. D•Ol lte 
seO Jment•ry r eeks ; gr.llnOa <or•te ; to.:a i 
cong •omerillte , s • na - nornoleno e g r anod iOnt 
stone. ana c 1•vs tone . {Thgo l . 

Tsmq 

Tert••ry scn•st , 
mu;jm•t •t e a nd gr•n•te, 
reoresenttng the roof 
o f • l an~e stoc K. 

Scarp ~ Sl ide S c ar~ 
~ / 

Buried Channel 9 Tra i l /./ 

TKqr 

T er tl.llr' y •nd / or 
Cre t.11ceo u s gr•n1t ic s 
fo rming sm• ll plutons . 

FOR CONTINUATION, SEE SHEET 14 

Jam (Jtr )(Jqd) 

J ur.-SSIC • mphiOO IJte, 
1ncl us •ons of gre en 
s c h •s t & marbl e ; IOC.III 
trona1em•t e ( .Jtr ) .11n0 
granoOIOnt e {JQ O ). 

R V 

Tri.-ss oc b.lls• lt JC 
met• voi C.IIn•c rocK s 
formeo .n sh .11llow 
manne env1ronme n t . 

Pzv (Pis) 

Llte P11 lec.;:o•c o "s.o · ;c 
ana anor:S i tu: m eto~· 

VOIC.InOgen JC I"' CCkS, 
1oc.1 1 met.ll· l •me sto ne 
( PIS ) . 

Koq 

C reuc~ou s .-rg .,, , t e 
.11 n0 gr.avw•cKe. of .11 
trl iCk oeformeo 
turo •C: ite s eo u enc e . 
IOwgraCe me t.llmorpn •sm 

R VS 

.n te roeooeo s ha llow 
man n e seouence . 

SCALE 
0-....~~2~0~(0 4 000 FEET 

L -

RE\IISFON~ 

Terrain Te rro in 
Unit Unit 

Symbo l Nam e 

Unwe~t r.ered , 

B xu consotid~ted 

beorock 

c C.o tluvi.i l deposits 

C l Lind sl i d e 

Cs- f 
So li f luct ion 
Cl tOOS its ( f rozen ) 

F fg 
Groanul ir illlluviOJI 

r•n 

Fp Ftoodp ti in 
depOSitS 

Fpt T errice 

GFo Outw01sn oeoos1ts 

GFe Esk ll!r Uruos•ts 

GFk K oimt d t OOSilS 

Gta .:O b L~tion t 11J 

Gtb-f S i sil l t d t (f rozen ) 

0 O r<;iniC aeocs•ts 

L-f LiCustnn e s 
( frozen ) 

L Llcustrm e 

Gt a 
seaoments over 
iDiiliOn till 

L LiCUStr'"H'I It 

d tDOSIU over 
Gtb - f bUiJI till ( frozen ) 

Cs-f 
Sol i fluct io n 
depOSitS ( frozen ) 

Gtb-f over DiiiSilll t i ll 
' f ro zen ) 

Cs-f 
Sol ifluctiOn 
Cl t OOSitS ( frozen ) 

Gi'O o v er iiD i itiOn 

t ill 

Soli fluctiOn 
Cs-f depOSits ( froz en ) 

FPT over terriiiC t 
udoments 

Cs-f Sol1 fluct •on 
oeoos1tS ( frozen) 

Bxu over oeorock 

Gtb -f Fro zen basoll t il t 

1!XU ove r becrock 

Abl iltion t i ll 

~ weilltnereo u 
beo r ock 

Coll uvium over 

C +B "BXU xu bedrock -, 

~+Bxw 
Colluvium over 
we.llt t'le r ea or 
poorly con soli · 
d •tea bedrock 

~--
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TERRAIN UNIT MAPS 
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Bedrock 
Mopping 

Uni ts 

Abbreviated 
Descriptions 

Tv 

T enrary \'o lcoilnrc 
rocKs; snoil llow 
ontrus1ves . flows. 
oiiOCI p y rOCioiiSt iC.S; 
rnyoltt1c to OoiiSoilltiC. 

Miscella neo us Map Sy m bols 

Tsu 

TertJ oil r y n on-m oil nne 
seoomentoilry r o c k s; 
cong1omer;n~. Sima 
stone , ;~nd CI.Jystone . 

Tbqd Tsmq 

Tert1ary scnis t . 
granoa•Or l te ; IOCoil l m 1gmat1te oilnO granot e , 
hornbl ende gr•nod1orr:~ r1!'oresent 1ng tne r oof 
( Thgd). cf 41 l oilrge stock . 

Scarp ~ S lide Sca r ,<0' 
/. / 

Buried Channe l ~ Trail ,----./ 

TKqr 

Tert loilr y oilnd / or 
C retaceous gro~n1tic s 

f orming Sr<loilll p l utons. 

Jam (Jtr)(Jqd) 

JuraSS IC ampn1bo l ite. 
10 ciu S10ns of green
scn •st !.. m.Jro l ~; IOc:oill 
t ron a 1emote I Jtr ) CillO 

g r.lOOC ICrt ll!! ( Jgd ) . 

I 

// 

Rock Conta ct r~l 

RV 

Tr i assiC Ooil sil ll ic 
me toilvO ICOiniC r"<.lCII. S 
fo r mea 10 sna!low 
'Tl .Jif"lne envtron ment. 

Pzv (Pis) 

L oiltt Pi! I I!'OZOIC bOISa l tiC 
ana an a es tt1 c met• 
volc<~nogenJc r o cks. 
IOCoil l meta- l ime s tone 
( ? Is). 

Koq 

Cretaceous •rg1 11i te 
oilnCI g r aywoilcll.e . of oil 

H"I ICk OeTo r mea 
turo •d •te seauence, 
!o wgr<1ae met oilmoroh l sm 

livs 

T rtaSS IC met.iiOiiSiiJI 
ana s l ate, om 
1nteroeoded s nil l low 
m.a nne s eouenc e . 

SCALE 

REVISIONS . 

Terra in 
Uni t 

S ymbo l 

Bxu 

c 

Cl 

Cs-f 

Ffg 

Fp 

F p t 

GFo 

GFe 

GF k 

Gta 

Gtb - f 

- --· 

0 

L - f 

L 
G t a 

Cs -f 

Te r ra in 
Unit 

N ame 

Unwe.ttr.erea, 
conso••d .n eo 
l';ecrock 

C: o ll uvi.ill di!OOSitS 

l.o~noslide 

!'oli fluctton 
cecosiu ( froz en) 

Gro~nu l oil r o~~lluvL• I 

f•n 

Fl ooac l •in 
d e POSitS 

Te rr.-c e 

O...:tw•sn deoos•ts 

€5KI!f" <J r i.JOSI[ S 

!Ciime aeoos1U 

A OLit ton t d l 

: .Hil l t ill {frozen) 

O r g.ilmC CtCOS i ts 

l .iicus t nne s 
(f roz e n) 

l .iicustnne 
sec•ments over 
iiC l illtiOn till 

L o~...:us~nne 

decos •ts ev er 
b;,Soil till ( fronn ) 

Soli fluct•on 
OI!OOSitS ( frozen) 
over OiiSOIII td l 
( f rozen ) 

Soliftuct•on 
CII':COS!ls { frozen ) 
over iO I,lt tOn 
to I! GiO 

~-------r---------__, 

Cs-f 

FPT 
Cs -f 
BxU 

Gtb-f 
ljW 

Gta 
BXu 

c +8 EXU xu 

B~w +Bxw 

So l i fluCtiOn 
a e oos 1ts (f roz en) 

So l•fl u cuon 
c eoos ots ( frozen ) 
over oeorock 

Fr ozen o.uil l t1H 
ov er oecrO<;I< 

AO iatton t tl l 

over un 
.,.,.e,uru:r-ed 
ceo rock 

Colh.JVIUm over 
o eorock ilnd 
bedrock 

Colluvium ove r 
weatn e reo or 
poorly consoli 
Coilt~a oearcck. 
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Bedrock 
Mopping 

Units 

Abbreviated 
Descriptions 

Tv 

T e rtr •rv Volc i nrc 
roc k~; sni llow 
mtru s 1v e s. fl ows . 
•no o v roc !otstoc s ; 
r nyot•trc to b•un ic. 

Tsu 

Tert firy non·m01rme 
seooment• r y r o<; tts ; 
cong•cmerotte . sJnd· 
ston e . •no c t•vs tone . 

Tbgd Tsmg 

Ter ti.arv OIOt •t e T e rt 1ary s.::nrst, 
gr•noc ro r rte; Jccotl m rg mat •te •nd grino te, 
horno tende granoorc rne reoresen t rng tne roof 
( ThgC). of • l•rg e stock. 

Miscellaneous Map Symbols 

Scarp ~ Slide Scar ;(0T Buried Channel ~ Trail .r-./ / 

TKgr 

Tert fitry .tnd / o r 
C ret.IICeous gr<~~n o tfC s 

to r mrng small o lutons. 

Jam (Jtr)(Jqd) 

J urots s oc amonroolr te. 
m ci usrons of gref!n • 
s::n rst .!:. marol e ; IOCi l 
tronc temrte tJ tr ) .;; nd 
griinoaror rte ( J g d ). 

// 
Rack Contact ,, __ _/ 

liv 

Tn .11ss rc O.ll~<~~ll r t: 

metotvo rc <~n r c r u1..k s 
'Crmea ! II ~h,. llow 

rn•r rn e env rror.not!nt . 

Pzv (Pis ) 

L-il li! P ateo zorc oo~so~ l trc 

.orne o~naesrtrc me t•· 
voiC oJnogemc rocks, 
toc •l met<~~· l t mes ton e 

t Pis ). 

Koq 

Creuceous •rg tll it e 
•no gr<~~yw.orck.e , of • 
tn rck ceformed 
turordrte s eauence , 
l ov.gro~ae me tamorohr sm . 

livs 

Tri•ssrc me t•o• sill lt 
itr'lC Slill f. . iln 

rnt e roeoaed sh<~~ llow 

ma nn e s eaue nce . 

SCALE 

DATE 

0 2000 4000 FEET 
~----

RE-.'ISIONS 

Terrain Te rr ain 
Unit Unit 

Symbol Name 

un .... e .unered. 
Bxu co n sohdiHea 

beorock 

c Co ll uvi;~l OI!0051a 

Cl Lilnoslid e 

Cs-1 
Sol if luct ion 
ceoos 1ts ( f r o ;:.en) 

Fig 
Griln ul.1 r oii lluv i • l 
f•n 

Fp 
Floooo i• H• 
oepo s 1ts 

Fpt T•rr :~CP. 

GFo OuH .. ·•sn oeoo s•ts 

GFe Es~o.er tJI!OOS II lo 

GFk 1'\.iime Cl! :JOS I B 

Gta .:. tJ o;t ,on t I' 

Gtb-1 ·· as • • t d l f~o .:en • 

0 On; <~ n•c O IH)Q lo l lS 

L-1 L .i!C U S(r" IO t!S 

(f roz e n) 

L 
SI!O II'rl i!Ot S QV I! r" 

GiO iii!:) I ,H IOM U ll 

L LiiCU St r m e 
c e oos1ts over 

Gtb-1 b<~s • l t ill ( f roz e n / 

Cs-1 
SOl i fl U Ct iOn 

o e cos•ts ( f r ozen ) 

Gt b-1 over b.u• • trl l 
(f r o zen ) 

Cs-1 
SCt ifluctoon 
ce::oos•ts ( frozen) 

GiO ov e r ;ao l•t •on 
ttl! 

Sol ifluct•on 
Cs -1 aeoo s •ts (froz e n ) 

FPt 

Cs-1 Sc h rl u ct •on 

Bxu 
ceDo s •ts t f ro zenl 
over oeo rc:: k 

Gtb-1 Froz en b.iisil l l tll 

BXiJ ov e r oec r ocl<. 

A O I.JI IOO \ Ill 

~ 
ov e r un · 
we• tn e reo 
ceo rock 

Colt uv•um over 

1fxu+Bxu 
beo rock •nd 
oecrock 

Cotluv•um o v e r 

-fxw+Bxw 
we.une r ea or 
poor•v consolo· 
Cl<~~ted Dedroclt 

L 

.----
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Bedr ock 
Moppinq 

Units 

Abbreviated 
Descriptions 

Tv 

T ertoo~ry \'otco~noc 

roc~<s: sno~llow 

•ntrt.Jsov e s. f!o ws . 
o1nc p vrcc!astrc s : 
rnyoht•c to oo~solltic. 

Miscellaneous Map Symbols 

Tsu 

Tertoo~ry non · mo~nne 

seoome ntOiry rocks: 
congtomer.ue , s•nc· 
stone , oiinc c!o~yston e , 

Tbqd Tsmq 

Tert oolry sc:n ost, 
gr.ilnoooor lte : l oco~! . mog mat ote and g r anot e. 
nornoleno e granuo ooroto: ~earesentrng t ne r cof 
CThgd). of a 1a rg e stock. 

Scarp ~ Slide Scar ;(ill Buried Channel ~ Trail .r-./ / 

TKqr 

Ten~o~ry and / o r 
Cretaceous ar.ilnctic s 
!ormmg .small o tutcns. 

Jam (Jtr)(Jqd) 

J u.-ass oc •mon ooohte , 
•ncrusoon s of green
scr. Js: !. molroie ; tOC .ill 
trc rc o e~ule , Jtr J anc 
granococnte ( Jgd), 

/""/ 
Rack Contac t r~/ 

liv 

Tr oiiS.SJC oas~lt oc 

metavorcantc rc..:..;s 
'ormeo on '!in~ rro ... · 
mar one envrron,;eolt. 

Pzv (Pis) 

L ~te Pa1 eozooc oo;s• tt oc 
mnC! anoeso t oc met •
vc rcarcgenoc rocks. 
IOC: ilt meto~- lo mestone 

( P i s l. 

D-60 

Koq 

Creuceous •n;o lh te 
ana l'lra\W'ICke . o~ a 
: .,oCk ce ro rmeo 
turo•C •Ie seouence. 
towc:raoe mi!tamorcnosm 

livs 

•r.te rce::::cec sna ltow 
mann e seaver"I Ce . 

0 2000 4000 FEET 
SCALE - ----'-----

RHISIOHS 

Terra in Terrain 
Unit Unit 

Symbol Name 

Unwe <~tr. ll!rea. 

Bxu consotod ;~ tea 

l"learoc k 

c C':oiiUVI I I CI!!OO S IU 

Cl LitnOslid c: 

Cs-f 5nltfl uctton 
d e oo s •u (froun ) 

F fg 
G r .. nul lr oll iluv ll l 
ron 

Fp 
Floodat .u n 
d ll! pOSilS 

Fpt T er r • c• 

GFo Ou tw01sn aeoos• U I 
GFe 

I 
!£ske r t,.h"IJO S H S 

I 
GFk I K1me d e oo s ots 

Gta :.. :>I.H oon t•ll 

Gtb-f 6.ll u l till ( frc.:enJ 

I 
0 O r;.antc oeoos•U 

L-f L a c~.: st r t n es 

( fro.: e nl 

L LOICU stl"' tn t 

GiQ sea•m ents over-
•b l • t•on t1U 

L 
l<ICU St rlne 

ceoos tU over 
Gtb-f bo~ul till (f rozen ) 

Cs-f 
Soltfluct ton 
oepostts ( fr-oz en) 

Gtb-f over o •s• l toll 
( froz en) 

Cs-f 
SotofluCIIOn 
d eoo s tls 1 fr-oz en ) 

GiC ove r oiCiitton 
tdt 

Cs-f 
Soliftuctton 
depo s i ts ( frozen) 

FPT 
Cs-f Sot•fluctton 

o e oos t U ( fr-oz en) 
BxU ove r oeoroc K 

Gtb -f Fr-czen b1s1 l tt ll 

"BXiJ over 0\!CrOCk 

A o lolt ton t dl 

Gta over un · 

BXU 1.\.e ,n n ereo 

Colluvium over 

Jfxu+Bxu 
oeorock •nd 
bee rock 

1fxw+Bxw 
Colluv•um over 

poorly ccnsolt -
ao~tea oecrock 

L 

I Anm 111--_A_L_A_sK_A_ P_ow_E_R_ A_u _TH_ o_R_I T_Y----1 
HUn[o susi TNA HYDROELECTRIC PROJECT 

SUBTASK ~L02 

PHOTO INTERPRETATION 

TERRAIN UNIT MAPS 

i/\ 



Bedrock 
Mopping . 

Units 

Abbreviated 
Descriptions 

Tv 

T e rt••ry VOIC.IMtC 
rocks ; sno~Uow 

Intrusives , flows , 
.;mo p ~· roc t o~st•cs; 

rhvolitic t o b•ultic. 

Miscellaneous Map Symbols 

Tsu · Tbqd 

T ert••ry non·m•r•ne Tert1.1rv biotne 
seo •menury rocks; gromOdtOr""rte; IOC.II 

conglomero~te , s•nd- nornolenoe gr.tnod iori t 
stone, .1nd CI.IYStOnt. ( Thga ) . 

Scorp ~ Slide Scar ;(\1T 8 uried Channel 

Tsmq 

Tert i o~ry scnist, 
m •gm•t~te •nd Qr.lnote , 
I"I!Pre sent.ng the r oof 
of • l o~rge stock . 

TKqr Jam (Jtr}(Jqd) 7iv Pzv (Pis) Koq 7ivs 

Terti•ry o~nd /or Juro~ss •C o~mph t boh tl , Tr-t• ~u t C b.ISillt ic L• te Po~ltoOZOIC o.se : ;c Creuctoous o~rgt lute TrooiSSIC me t .tCoiS.IIt 
Cret•ceous grarut ics rnclu1Hons of 9reen· met.IVOIC.IOIC rOcks • nd •naesn•c met.l- .1nd ;ro~vw.lckt , of • iiiMd Sliltt , '" form•no sm.l ll plutons . schist &. m•rote ; IOC.II formed m shol l low vot co~nogen•c r e e ks, t hiCk deformed ioteroea d ed sn.a11ow 

tronartf't·ute (Jt r J •no m•rtn e envtronrne nt. loc~l met•- t• meuone t urbidit e seQutnce, m•rtne seQuence . 
t;tr~nOCtOrtte ( J QCI ). f Pis). towgr•ae met.,norpntsm 

/ 
/-

Rock Contact ,....__; / 

D-61 

Terrain Terrain 
Unit Unit 

Symbol Name 

Unwe~thered, 

Bxu consol i d~ted 

bedrock 

c Col luvi•l deposits 

Cl l~naslide 

Cs-f So liflu ction 
d epos its ( frozen ) 

Ffg Gr~nul~r •ll uvi • l 
f•n 

Fp 
Floodp lill in 
deposits 

Fpt T err.ICII 

GFo Outw~sh deoos•U 

GFe Es k er cJecos it ~ 

GFk K.ime depOSitS 

Gta At' l.it ion till 

Gtb-f A.i u l till (frozen) 

0 Org•nic cecos iu 

L-f l~cust r tnes 

( frozen) 

L L.1custrine 

GiO 
seatments ove r 
~bl.ition t ill 

_L_ l.icustrin e 
depos it s over 

Gtb-f b.1ul till (frozen } 

.£rl.. 
Solifluct ion 
d epostts (frozen) 

Gtb-f over b•s • l t ill 
( frozen) 

Cs-f 
5olifluctton 
deposits ( frozen) 

GiO o"er .ibl.itton 
till 

Solifluction 
Cs-f deposits {frozen ) 

Fpt sed iments 

Cs-f Solifluction 

BxU 
deposits ( frozen) 
ov•r beorock 

Gt b-f Froun bu•l till 

--exu o..,.,. bedrock 

Abl.~tion t ill 

~ Wl.itheriO 
bedrock 

Collu..,ium over 

~+Bxu 
b•drock ~nd 
b•orock 
•xposures 

Colluvium ov1r 

- -fxw+Bxw 
we.ithered or 
poorly consoti- --
d•ted bedrock 

I IPO£P I ~-A_L_AS_K_A __ Po_w_E_R __ A_UT_H_O_R_IT_Y~ 
IIUU[O SUSITNA HYDROELECTR IC PROJECT 

SCALE 
0~~~2~0~0· 0 4000 FEET 
c ......... BUBTASK !5.02 

PHOTO INTERPRETATION 

TERRAIN UNIT MAPS 

DATE fiiiE\' ISIOHS . 



G 

F 

E 

--
D 

c 

B 

Bedrock 
Mapping 

Units 

Abbreviated 
f?_f!scriptions 

Tv 

:rerti.ar y Volc.1nic 
reeks; sn.aJiow 
in trusives. flow!l, 
ilnd pyrocl.ntics; 
rhyo li tic to bo~ul t ic . 

·Miscellaneous Map Symbols 

Tsu ' 

Tertiill r y non-marine 
sed iment ;~ry rocks; 
conglomerate, sand
none , .1nd cl.ays tone. 

Tel"'tiary biotite 
g r ilnodioriu; local 
hornblende granodior it 
(Thgd). 

Tsmg 

Tertiarv schist, 
migmat1te and gr.anite, 
representma the roof 
of .1 l;u·ge s-tcck . 

Scarp ~ Slide Scar ;(\11" Buried Channel ~ Trail .,r--·// 

TKgr 

Terti.ar y and/ or 
Cretilceou s g ran'itics 
forming sm.all plutons. 

Jam (Jtr){Jgd) 

Jur assiC ;Jmphibolite. 
inclusions of green 
scnist & m.u·ble; toc.al 
trondj emite ( JtrJ .and 
gr.onoa1or1te (Jgd) . 

I 
./ 

/ 
Rock Contact ,-..J 

7iv 

Tri.assic baultic 
metavol c.anu: rocks 
formec in sha llow 
m.ar ine env•ronment. 

Pzv (Pis) 

L.ate P.aleozoic Oiosi ti c 
.and .anoes1tic met.a 
votc.anogenlc rocks, 
loc.a l met.a-trmestone 
(P is) . 

Kaq 

Cretaceous .argillite 
illnO ;:r.ayw.acke, of .a 
thicK deformed 
turbidite s equence, 
lowgr.ade metillmOr phism 

7ivs 

intero eoded shillllow 
m.a r in e seq u ence. 

. 2.5 

11/82 

DATE 

Q .. 1.0 1.0 

SCALE 1' 24,000 

AEVISiotJS 
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Bedrock 
Mappinq 

Units 

Abbr eviated 
Descriptions 

Tv 

T e rt1.1r~ Volc,;;n,c 
rocl<. s ; :sn41!1ow 
In t rUSIVeS, flO WS, 
41nO OVr"OCiiiiSIICS; 
rnyol 1t1c to baso~~ttic . 

Miscel laneous Map Symbols 

Tsu 

Tertl.ill"\' non · mcr 1ne 
StDimtntillr) rocKs; 
cong1omerill tfl, send · 
stone . ana c l.:~ystone. 

Tbqd Tsmq 

granoC10r1t e ; IOC411 rn •gmc t 1te .f f"IO grillmte, 
no~nb l ende Qrano010r1te reoresentmg the roof 
( TngdJ. 'of.., large stock. 

Scarp ~ Slide Scar ;(\\' 
~ / 

Buried Channel ~ Tra il / ./ 

TKqr 

Tert1arv .;nQ / or 
Creuceous gran1t•C S 
form1ng sm.ill plutons. 

Jam (Jtr}(Jqd) 

J ur.iiSSIC ilmOMibOh te, 
1n.:1us•on:s or green· 
SCIOSl .$. milrOie ; IOCilll 
tronD 1 ~m1 tte 1 Jtrl iln,o 
~ ,...•noo •o r1te ( .Jgd J. 

I 
/ 

/ 
Rock Contact r--J 

liv 

' ' , 

T rt.iSS IC OoiS.i lliC 
-netavoiC OJntc .-ocks 
:crmea 10 sn.il low 
m•r1n e env1ronment. 

==oR c.::;NT INUATI0:-..1, Si:: :: SME:::i 18 

FOR CONTINUATION, 

Pzv (Pis) 

Ldtt! P.;1 e~ZOIC O.iSill ll tC 
8n c .;nces1l1C me ta· 
vo1.:illnogen1C rocks. 
loca l meta· ll rneston e 
c.=>ls l. 

Koq 

Crenceous 41rg dlite 
•~c grillv"ac l\e. of 41 
tn1ck cerorrnea 
:urt"o•te seauence, 
lo"grillde metamoroh1sm . 

n-A ..,.-

livs 

Tr1.USIC metaoo;salt 

1nteroeooeel :sn a trow 
-nar1n t seouence. 

SCALE 

DATE 

0 2000 4000 FEET 
~s== 

REVISIONS CH. I API' ... ,.,. 

Terrain Terra in 
Uni t Unit 

Symbol Nam e 

U l"''w eo~~ tne r eo , 

Bxu ~onsol1dneo 

b ea ro~k 

c C:O IILJVI .il l d t OOSIU 

Cl L o~~na s lide 

Cs - f Sol i ttwcuon 
C eoo s lts ( froz en) 

Ffg Cro~~nul o~~ r o~~ l ho~v1 • l 

' ' " 

Fp Flooaalo~~in 

c!eOOSilS 

Fpt T e rr• c • 

GFo Out wo~~sn OtOOs •t s 

GFe :0:ske r c.JrUOSil$ 

GFk r'o~~me o e cOs1ts 

Gta .:.o~o~~t ton t tll 

Gtb - f ~ oilsoil l till ( fro u n1 

0 OrQ .il niC Oe Oo\ltS 

L- f l oii CUS lr" lntS 
(f rozen) 

L l 01custrin• 

Gi(J s e a1me nts over 
.il l:ll.ilt10n till 

L Lo~~custrin e 

c:!eOOSits ov e r 
Gtb-f bo~~uJ till (frozen ) 

.hl..:..l 
Solifluct•on 
OtOOSitS {frozen) 

Gtb-f ove r c.uo~~J t1ll 
( froz e n) 

Cs·f 
SolifluCtion 
d eoos1ts ( fro z e n) 

GTcl over oiiOiillt lon 
til l 

C s-f 
Solifluction 
c eoos1ts (frozen) 

FPt over t er.-o~~ ce 

sed iment s 

Cs-f Solifluction 

Bxu 
a e oo s its ~ froan) 

over b e o.-ock 

G tb-f Frozen boilsilll t1ll 

---s-w over cearock 

Abl.iltion 1111 

~ 
eve r un· 
weo~~tnered 

bearock 

Colluvium ove.-

tfxu+Bxu 
bedrock ill nO 
oearoc;k 

-fxw+sxw 
C o lluvium ove.-
we.unered o r 
poorly consol1· 
d.ilt ll"d bi!"Crock 

\ AnD[~ ~,,~~A~L~A~s~K~A~P~o7w~E~R~~A~u~r~H7o~R~I ~T~Y~ 
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B edr ock 
Mapping 

Units 

Abbreviated 
Descriptions 

Tv Tsu Tbqd Tsmq TKqr Jam (Jtr)(Jqd) RV Pzv (Pis) Kaq RVS 

T ertoary V o t c;~ntc T ert1<1ry non · mann e T e rt1a rv 010t1te Te~tLary scnost. Tertt ary ana / or JuraSSIC am on ooo lite. Trias soc. bas a ii! C Late P<~ l eozo •c bas<~ l toc Cretaceous arg illit e 
reeKs; Sh<i llow sea1 menta r y rocks: granoa1or1te; I O~.JI mtc;: matu e ana gran 1te , Cretaceous gran1tic s onc luS10ns of green - met<~vo o c..an 1 c r o..: ks a na anoes1t1C met•· ana gra v wacKe, of a 
1ntrus1v es, flow s, ::::ong temer a te. s • na· norno l e t•~it gr.anu~1 •ortte reoresent tna tne reef formong small o lutons. scn •st &. ma ro le; ICC: oi l '"rmeo 1n sna l:fJw votcancgeni c rocks, t hiCK ce fo rmed 
ana o yroctaStiCS: ston e. an a c lcwuon e . ( ihgd). of a lc;rge !itcck. t ro nqemtt e (J tr l and 'Tlann e en v 1r(1nmen t . l oc<~l me t• · lime stone turo od tte seauence. 

r--------------L-c_h_yo_"_tic __ to __ o'_'_"_"_'"~--------------~------------~L_ ____________ _L ______________ ~O~''_"_oc_•_o'_''_'~(-Jg~o-· )_. _J ____________ __j _<P_"_'_· __________ ~'P_w_o'_'_"' __ m_"_'m_o_'_P"_"_m~--------------1 
Miscell aneous Map Sy m bo ls 

TriaSSIC metaoasa lt 
ana s tc;te. an 
.n teroeaded sna llow 
m,;; r me seouence. 

Sca r p ~ Slide Scar;(\!' 
~ / 

~_;/ . ~./ 
~ T r ail ' Buried Channel 

// 
Rock Conta ct ,-~/ 

n - R .4. 

SCALE 

FIEViSIONS . 

Terrain 
Unit 

Symbol 

Bxu 

c 

Cl 

Cs-f 

F fg 

Fp 

Fpt 

GFo 

GFe 

GFk 

Gta 

Gtb-f 

0 

L-f 

L 
Gtb-f 

.£§.:.f... 
Glb-f 

Cs-f 
GTcl 

Cs-f 
Fpt 

Cs-f 
Bxu 

Gtb- f 
----exu 

:fxu+Bxu 

~+Bxw 

Terrain 
Unit 

Name 

Un we•tnered. 

Coll u vi .o~ l CltP£15tl~ 

L;tnos li d e 

Sol rfl uct ron 
depo~ r u ( frozen) 

Gr.anutiH'" illluvrill l 

f•n 

FIOOClOIOiin 

depo:srts 

Terrae !'! 

Outw.o~sn aeoosrts 

Esker u eoosr\ !1. 

1\ame CI!OOStt S 

Abt.H ron : t'l 

f. .;;; soi l : d' , 'roz ~ n 1 

Org•n •c a ~oos t a 

Lecustr on es 
(f roz e n 1 

L•custnne 
seorrr>ents over 
iiiOiiill tOn t ill 

L.icust.-•n e 
aepos •ts over 
b;, sil l t ol l (f ro zen! 

Sol i t l u~:t•on 

c:epcsrts ( froz en ) 
ov e r e.o~sil l t il l 
(fro .::en) 

Solifluct•on 
Oeoostts ( frczen ) 
ove r .aol.at ron 
till 

Soli fluct ron 
deoosrts ( fro::: en ) 
over terr•ce 
seo rments 

Solif!uctron 
o eoosn5. 1 frozen 1 
over PI!Cr"CCK 

Froze n o.Jsolll till 
ov er oeorock. 

A.b l.lt ron till 
over un 
weatn ered 

Colluvrum over 
bedrock •no 
:~eo rock 
e .-.; posures 

Colluvrum over 
weathered or 
pOOrly consoli · 
cat e Cl oecrock 

j A nDfP .11~ __ A_L_A __ sK_A ___ P~o~w~E~R~A~u~T~H~o~R~I~T~Y __ __, 
nun u susiTNA HYDROELECTRIC PROJECT 

S UBTASK !5 .02 

PHOTO INTERPRETATION 

TERRAIN UNIT MAPS 



G 

F 

E 

-
D 

c 

B 

l A 

I 

~ 

~ 

I 

~ 

'i 
j 
~ 

Bedrock 
Mopping 

Units 

Abbreviated 
Descriptions 

Tv 

Tert•a ry Volc;;n•c 
reeKs; sn••low 

• iOli"'USIVI!S. ft0\.\' 5, 

,;no oyrocla stocs: 
rhyohtic to oas•ttic. 

Miscellaneous Map Symbols 

Tsu 

T!!rtl,lr"\' non·m.1rme 
seo1mentary rocks: 
;:onglomer•te, sana· 
ston e , omd ctavstone. 

Tbqd 

Tert•ar-,· o•otite 
granoo• o~•te: !oc011 
nornorenoe gr.anooiorite 
( Thgd). 

Scarp ~ Slide Scar ,<0' Buried Channel 

10 9 t 

Tsmq 

Tertiary scnist, 
mu;matJte .:md granite, 
reoresent •ng the roof 
of a 101rge stock. 

/ 
Trail ./'"./ 

8 

Q 
25 ·' •o ,, 

SCALE l: 2 4 .000 

TKgr 

Tert1ary and/ or 
Cret.1ceous gran1tics 
fo rming small plutons. 

Jam (Jtr )(Jqd) 

.,.!u rass•c ompnico lite, 
inclusrons of green 
schrst & marDie; local 
t ronaiemite (JtrJ and 
gro~~noaionte (Jga). 

/ / 
Rock Contact ,... .._/ 

7 

liv 

T .- •assic b•s01ttic 
metavo•c<~nic rocks 
fc rmea in shallow 
manne environment. 

t 

Pzv (Pis) Kog livs II /82. 

Late Paleozorc basaltic Cretaceous argillite Triassrc metacasalt 
ana anaesitic meta- anc graywacke, or a .ilnd s101te. an 
volcanoQenrc roc ks , tnr c k oe(ormeo rnteroeddea shallow 
local meta · lrm estone turbrdite seauence, marrn e seouence. 
(P is) . lowgraoe metamorphrsm 

DATE 

6 5 t 

) '. 
' 

. --~ 
Cs- f -;i 

-· 
• :: 6: 

Gro • • '.. .·.· . ·' 

I ADDITI ON OF N - S FLIGHT LINE S 'ttlNOR REINTERPRETATI 

REV ISION~ CH . 

4 3 

TERRAIN 

UNIT 

SYMBOL 

8xu 

c 

C l 

Cs-f 

Ca+Ff 

Ffg 

Fp 

Fpt 

GFo 

Gi=e 

GFk 

Gt a 

Gtb-f 

0 

L-f 

L 
Gta 

L 
Gtb-f 

Cs-f 
GtO 
Cs -f 
Fj)t 
Cs-f 
"F"f 
Cs-f 

Bxu 

Gtb-f 
Bxu 

Gta 
Bxu 

-
8
c +Bxu 
xu . 
c 

Bxw + Bxw 

.I 
I 

TERRAIN 

UNIT 

NAME 

.. · . .:et'1er·e<J. 

:; •. ri•'- t.:rcn aeoos ,;.s 

- ·.' alo :"'::ne me 
~ ~;"1 C~ OCS :! S 

- =rraci! 

Organrc. ceoos:t!'. 

Lacustrrnes 
( frcun J 

La:~strme 

seo rments over 
aol<>tron t rll 

Lacustrine 
oeoosrts over 
oas.;t trll 

Solifluctrcn 
ceoosrts I frozen) 
over ba'Siil till 
(frozen) 

Solifluction 
deposits l frozen) 
over aolation 
till 

Solifluctron 
deoosrts ( frozenJ 

ter r ace 

Sohflucllcn 
aeposrts over 
fluvial fan 

Solifh.;Ctrcn 
deoos rts l frozen) 
over oecro::k 

Frazer"~ casal till 
over beorcck 

Ablition till ove r 
un-weatnered 
c e-o rocK 

.:al luvium 
bed reck 
bedrock 
exposures 

Colluvrum over 
\\eatne~e.:. poorl y 
consohoated 
t:ecrcc ~ 

ALASKA POWER AUTHORITY 
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Bedr ock 
Mapping 

Units 

Abbreviated 
Descriptions 

Tv 

i t>r t•cr ... '.' olcanlC 
roc~ts: !.r'l.illow 
\r'l lf"USIVI!S , f low S, 

Olno o vro c til stocs; 
rh y O li tiC l O O iiSoiii ~ I C. 

Misc ell aneous Map Symbols 

Tsu 

TertJ.lry non · marm e 
seo Jment il r v rocKs: 
congtcmerate. sana · 
ston e . ilna cla v ston e. 

Tbgd Tsmg 

T ert tarv scn 1st, 
m<gm<'lt <te ana g !"an•te. 
reores en tono tn e roo f 
of .o l oiirg e s-tock. 

Sca r p ~ Slid e Sc ar ;('0' 
~ _/ 

Bu r ied Channel ~ Tr ai l / ___ / 

TKgr 

Tert i a r y <111 0 / or 
L :-etaceous gr.onnoc ~ 

fo r m• ng sm•t t o tu tcn s . 

Rock Contact 

Jam (Jtr)(Jgd) 

Jur.:~ss r c amoruoon te. 
•n c tus1on s or oreen 
scnost .!:. maro ie : local 
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SUPPLEMENT TO 
TABLE F-7.1 

CULVERTS (in lineal feet) 

Size A-3 A-4 A-5 A-6 A-7 A-8 B-4 B-6 B-7 R-3 C-3 C-4 
Dia. L. F. L.F. L.F. L. F. L.F. L. F. L.'F. L. F. L. F. L.F. L.F. L.F. 

1811 6,375 2,975 4,420 5,015 24,395 10,625 3,485 24,565 27,540 2,850 23,720 26,350 

3611 400 600 500 100 300 400 100 100 

42 11 100 100 300 200 100 300 400 300 

48 11 100 100 200 100 100 100 200 600 500 

5411 100 100 200 100 100 200 200 200 200 200 

60 11 200 200 500 200 400 200 200 300 

72 11 100 100 100 100 300 

84 11 200 400 200 200 200 

9611 400 100 100 100 100 

10811 200 100 100 100 200 200 

12011 100 200 

14411 100 

168 11 100 

F-35A 



r35/f1 Supplement 

Const. Equipment 

Explosive 

Cement 

Rein. Steel 

Rock Bolts 

Steel Support 

Mech. , str. I elc. equip. 

Constr. Fuel 

Camp Fuel 

Tires & Parts 

Camp Supplies 

Village 

Contingency & Misc. 

WATANA LOGISTIC BREAKDOWN 
SUPPLEMENT TO TABLE F-10.1 

Rail 

18 Mi. 
Gold Creek 

Cost To 
Tons $/Ton Mi Hurricane 

161000 0.1878 $ 541086 

201000 0.6267 2251612 

3501000 0.1565 9851950 

331000 0.2577 1531074 

121500 0.2577 571983 

31600 0.2577 161699 

151000 0.1262 341074 

3001000 0.1450 7831000 

511000 0.1450 1331110 

211800 0.1878 731693 

741600 0.1262 1691461 

11400 0.1262 31180 

1961600 0.1262 4461597 

110951500 $311361519 

23 

F-40A 

Road 

7 Mi. 
Gold Creek 

To 
Spur End 

$ 21 1034 

871738 

3831425 

591529 

221549 

61494 

131251 

3041500 

511765 

281658 

651902 

11237 

1731676 

$112191758 

24 



r35/b1 

Con st. Equipment 

Explosive 

Cement 

Rein. Steel 

Rock Bolts 

Steel Support 

fMech., str., elc. equip. 

Constr. Fuel 

Camp Fuel 

Tires & Parts 

}Camp Supplies 

}Village 

Contingency & Misc. 

Supplement 

DEVIL CANYON LOGISTIC BREAKDOWN 
SUPPLEMENT TO TABLE F-10.2 

18 Mi. 
Rail Road 

7 Mi. 
Gold Creek Gold Creek 

Cost To To 
Tons $/Ton Mi Hurricane Spur End 

5,000 0.1878 $ 16,902 $ 6,573 

3,000 0.6267 33,842 13,161 

650,000 0.1565 1 ,831 ,050 712,075 

22,000 0.2577 102,049 39,686 

3,000 0.2577 13,916 5,412 

2,200 0.2577 10,205 3,969 

13,500 0.1262 30,667 11,926 

68,000 0.1450 177,480 69,020 

30,000 0.1450 78,300 30,450 

18,700 0.1878 63,213 24,583 

44,000 0.1262 99,950 38,870 

1,300 0.1262 2,953 1,148 

205,900 0. 1262 467,722 181,892 

1,066,600 $2,928,249 $1,138,765 

25 26 

F-41A 

14 Mi. 
Gold Creek 
to Devil 

Canx:on Came 

$ 13,146 

26,321 

1 ,424,150 

79,372 

10,823 

7,937 

23,852 

138,040 

60,900 

49,166 

77,739 

2,297 

363,784 

$2,277,527 

35 



r35/b4 

Item Tons 

All Watana 1,095,500 

All Devil 1,066,600 

Supplement 

$/Ton Mi 
Rate 

0.2069 

0.2069 

#12 
Hurricane 
to Devil 
26 Mi 

5,737,668 

32 

ROAD HAUL SEGMENT COSTS 

SUPPLEMENT TO F. 10-3 

#12 
Hurricane 
to Watana 

59 Mi 

13,372,878 

27 

F-42A 

#13 
Hurricane 
to Devil 
18 Mi 

3,972,232 

33 

#13 
Hurricane 
to Watana 

52 Mi 

11,786,265 

28 

#14 & 15 
RR Spur 
to Devil 
6 Mi 

1,359,954 

29 

1,324,077 

34 

#14, 15 & 16 #17, 17A, & 18 
Devil Cantwell 

to Watana to Watana 
41 Mi 61 Mi 

9,293,017 13,826,196 

30 31 



r35/g1 

Plan 12: 

Plan 13: 

Supplement 

LOGISTICS TOTAL 
SUPPLEMENT TO TABLE F.10-4 

Use: Water: 1 1 21 81 9 
Rail to Hurricane: 3 1 4 1 101 11 1 23 1 25 
Truck to Dams: 27 1 32 

TOTAL 

Use: Water: 11 21 81 9 
Rail to Hurricane: 3 1 4 1 101 11 1 231 25 
Truck to Dams: 281 33 

TOTAL 

Plan 14 & 15: Use: Water: 11 2, 8, 9 

Plan 16: 

Plan 171 17A 
& 18: 

Rail to Spur End: 3, 4 1 101 11 1 241 26 
Truck to Dams: 29, 30, 34 

Use: Water: 11 2, 8, 9 
Rail to Gold Creek: 3, 4, 101 11 
Truck to Dams: 15, 19, 30 

Use: Water: 1, 2, 8, 9 
Rail to Gold Creek: 3, 4, 101 11 
Rail to Cantwell: 7 

TOTAL 

TOTAL 

Truck to Watana from Cantwell: 31 
Rail to Devil from Gold Creek: 35 

TOTAL 

F-44A 

$13413881000 
72,5871341 
19,110,546 

$2261085,887 

$134,388,000 
72,587,341 
15,758,497 

$222,733,838 

$134,388,000 
681881,096 
11,977,048 

$2151246,144 

$1341388,000 
661522,573 
14,661,078 

$215,5711651 

$134,388,000 
66,522,573 

9,7581058 
13,826,196 
2,277,527 

$2261772,354 
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COST ESTIMATE ITEMIZATION 

Supplement 

Plans 11 R to 18 



\ srC./m'1····· 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.11 Pioneer Roads 

.114 Gold Creek to Watana -South 
A-2 Road (41.25 Mi) 

Clearing 369 AC $5,760.00 $2,125,440.00 
Waste Excavation 855,321 CY 4.80 4,105,540.80 
Common Excavation 619,500 CY 4.20 2,601,900.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 0 CY 6.00 0.00 
1811 Culverts 9,200 LF 28.80 264,960.00 
36 11 + Culverts LS 114,960.00 114,960.00 
Bridges 0 SF 0.00 0.00 
D-1 Base Material 222,640 TON 21.60 4,809,024.00 
Fabric 14,946 SY 3.00 44,838.00 

TOTAL $14,066,662.80 

Maintenence 83 Mile-Years $4,000.00 $332,000.00 



s12/m2 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.115 Denali to Watana 
C Road (44.32 Mi) 

Clearing 0 AC $5,760.00 $0.00 
Waste Excavation 0 CY 4.80 0.00 
Common Excavation 0 CY 4.20 0.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 0 CY 6.00 0.00 
18 11 Culverts 0 LF 28.80 0.00 
36" + Culverts 0 LS 0.00 0.00 
Bridges 0 SF 0.00 0.00 
D-1 Base Material 0 TON 21.60 0.00 
Fabric 0 SY 3.00 0.00 

TOTAL $0.00 

Maintenence 0 Mile-Years $0.00 $0.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.118 De vi I Canyon Low Level Crossing 
H Road (7. 88 Mi) 

Clearing 170 AC $ 5,760.00 $ 979,200.00 
Waste Excavation 498,845 CY 4.80 2,394,456.00 
Common Excavation 549,417 CY 4.20 2,307,551.40 
Rock Excavation 749,641 CY 14.40 10,794,830.40 
Borrow 0 CY 6.00 0.00 
1811 Culverts 5,100 LF 28.80 146,880.00 
3611 + Culverts LS 0.00 0.00 
Bridges 12,480 SF 180.00 2,246,400.00 
D-1 Base Material 36,966 TON 21.60 798,465.60 
Fabric 0 SY 3.00 0.00 

TOTAL $19,667,783.40 

Maintenence 55 Mile-Years $5,000.00 $275,000.00 



s12/m4 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.12 Permanent Roads & Bridges 

.124 Watana to Devil Canyon - North, Road 
A-2, (41.25 Mi) 

Clearing 207 AC $ 5,760.00 $ 1,192,320.00 
Waste Excavation 681,179 CY 4.80 3,269,659.20 
Common Excavation 984,473 CY 4.20 4,134,786.60 
Rock Excavation 146,527 CY 14.40 2,109,988.80 
Borrow 73,145 CY 6.00 438,870.00 
N FS Subbase Material 424,710 CY 8.40 3,567,564.00 
Grade 11 A11 Base Material 231,739 CY 16.80 3,893,215.20 
D-1 Base Material 96,704 TON 21.60 2,088,806.40 
A. C. Surfacing 88,557 TON 79.20 7,013,714.40 
Guardrail 6,050 LF 43.20 261,360.00 
1811 Culverts 13,840 LF 28.80 398,592.00 
3611 + Culverts LS 179,040.00 179,040.00 
Fabric 34,874 SY 3.00 104,622.00 
Thaw Pipes 24,435 LF 43.20 1,055,592.00 
Topsoil & Seed 326 AC 3,600.00 1,173,600.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $31,619,730.60 

Maintenence 206 Mile-Years $10,000.00 $2,060,000.00 



. sT2/m5w. 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.125 Denali to Watana Road C, 
(44.32 Mi) (Plus 21.00 Mi) 

Clearing 800 AC $ 5,760.00 $ 4,608,000.00 
Waste Excavation 2,245,400 CY 4.80 10,777,920.00 
Common Excavation 2,450,800 CY 4.20 10,293,360.00 
Rock Excavation 41,800 CY 14.40 601,920.00 
Borrow 20,000 CY 6.00 120,000.00 
N FS Subbase Material 470,000 CY 8.40 3,948,000.00 
Grade 11 A11 Base Material 300,000 CY 16.80 5,040,000.00 
D-1 Base Material 162,500 TON 21.60 3,510,000.00 
A. C. Surfacing 148,813 TON 79.20 11,785,989.60 
Guardrail 4,200 LF 43.20 181,440.00 
1811 Culverts 30,350 LF 28.80 874,080.00 
36 11 + Culverts LS 468,120.00 468,120.00 
Fabric 12,907 SY 3.00 38,721.00 
Thaw Pipes 28,750 LF 43.20 1,242,000.00 
Topsoil & Seed 514 AC 3,600.00 1,850,400.00 
Traffic Control Devices 69 Ml 18,000.00 1,242,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $56,581,950.60 

Maintenence 980 Mile-Years $8,000.00 $7,840,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11. R336 ROAD & RAIL FACILITIES 

.128 Devil Canyon Trans-Dam Crossing, 
Road D, (7. 26 Mi) 

Clearing 45 AC $ 5,760.00 $ 259,200.00 
Waste Excavation 132,300 CY 4.80 635,040.00 
Common Excavation 114,500 CY 4.20 480,900.00 
Rock Excavation 12,200 CY 14.40 175,680.00 
Borrow 90,200 CY 6.00 541,200.00 
NFS Subbase Material 27,960 CY 8.40 234,864.00 
Grade 11 A11 Base Material 15,260 CY 16.80 256,368.00 
D-1 Base Material 6,370 TON 21.60 137,592.00 
A.C. Surfacing 5,830 TON 79.20 461,736.00 
Guardrail 2,640 LF 43.20 114,048.00 
1811 Culverts 11785 LF 28.80 51,408.00 
3611 + Culverts LS 30,744.00 0.00 
Fabric 0 SY 3.00 0.00 
Thaw Pipes 1,785 LF 43.20 77,112.00 
Topsoil & Seed 29 AC 3,600.00 104,400.00 
Traffic Control Devices 3 Ml 18,000.00 54,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $3,583,548.00 

Maintenence 7 Mile-Years $13,000.00 $91,000.00 



sT2/m7 

·ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.22 Railheads 

.221 Railhead - Cantwell 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A.C. Surfacing 2,200 Ton 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9,280.00 

TOTAL $5,991,680.00 

Maintenence 15 Year $28,600.00 $429,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

11 R .63 CAMP 

.1 Camp 

.11 Pioneer Road Camp 
Camp Facilities LS $588,000.00 $ 588,000.00 
Catering & Operation Support 70,9ao Manday 39.40 2,796,612.00 

.12 Access Road/Railhead Camp 
Camp Facilities LS 975,000.00 975,000.00 
Catering & Operation Support 225,240 Manday 39.10 8,806,884.00 

$13,166,496.00 



s16/d1 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.336 ROAD & RAIL FACILITIES 

.1 Road Facilities 

. 14 Permanent Road 

.141 Hurricane to Indian River 
Road A-3 1 (11 Mi) 

Clearing 184 AC $ 5/760.00 $1/059/840.00 
Waste Excavation 506/450 CY 4.80 2,430,960.00 
Common Excavation 462,500 CY 4.20 1,942,500.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 258,600 CY 6.00 1,551/600.00 
N FS Subbase Material 113,256 CY 8.40 951,350.40 
Grade 11 A11 Base Material 61,797 CY 16.80 1/038/189.60 
D-1 Base Material 12,894 TON 21.60 278,510.40 
A. C. Surfacing 23,615 TON 79.20 1/870,308.00 
Guardrail 10/800 LF 43.20 466,560.00 
1811 Culverts 6,375 LF 28.80 183/600.00 
3611 + Culverts LS 70/800.00 70/800.00 
Fabric 26,890 SY 3.00 80,670.00 
Thaw Pipes 7,175 LF 43.20 309,960.00 
Topsoil & Seed 117 AC 3,600.00 421,200.00 
Traffic Control Devices 11 Ml 18,000.00 198/000.00 
Bridges 6120 SF 180.00 1t101t600.00 

TOTAL $13,955,648.40 

Maintenence 165 Mile-Years 13,000.00 $2,145,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.336 ROAD & RAIL FACILITIES 

.143 Indian River to Devil Canyon-North 
Road A-5, (7 Mi) 

Clearing 108 AC $ 5,760.00 $ 622,080.00 
Waste Excavation 293,400 CY 4.80 1,408,320.00 
Common Excavation 237,850 CY 4.20 998,970.00 
Rock Excavation 26,250 CY 14.40 378,000.00 
Borrow 262,500 CY 6.00 1,575,000.00 
N FS Subbase Material 72,072 CY 8.40 605,404.80 
Grade 11 A 11 Base Material 39,325 CY 16.80 660,660.00 
D-1 Base Material 8,205 TON 21.60 177,228.00 
A. C. Surfacing 15,028 TON 79.20 1,190,217.60 
Guardrail 5,600 LF 43.20 241,920.00 
1811 Culverts 4420 LF 28.80 127,296.00 
3611 + Culverts LS 6,600.00 6,600.00 
Fabric 7,330 SY 3.00 21,990.00 
Thaw Pipes 41320 LF 43.20 186,624.00 
Topsoil & Seed 66 AC 3,600.00 237,600.00 
Traffic Control Devices 7 Ml 18,000.00 126,000.00 
Bridges 37,400 SF 180.00 6,732,000.00 

TOTAL $15,295,910.40 

Maintenence 105 Mile-Years 13,000.00 $1,365,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.336 ROAD & RAIL FACILITIES 

.154 Devil Canyon to Watana - North 
Road A-2, (41 Mi) 

Clearing 576 AC $ 5,760.00 $3,317,760.00 
Waste Excavation 1,536,500 CY 4.80 7,375,200.00 
Common Excavation 1,603,973 CY 4.20 6,736,686.60 
Rock Excavation 146,527 CY 14.40 2,109,988.80 
Borrow 156,700 CY 6.00 940,200.00 
N FS Subbase Material 424,710 CY 8.40 3,567,564.00 
Grade 11 A 11 Base Material 231,739 CY 16.80 3,893,215.20 
D-1 Base Material 96,704 TON 21.60 2,088,806.40 
A. C. Surfacing 88,557 TON 79.20 7,013,714.40 
Guardrail 6,050 LF 43.20 261,360.00 
1811 Culverts 23,040 LF 28.80 663,552.00 
3611 + Culverts LS 294,000.00 294,000.00 
Fabric 49,820 SY 3.00 149,460.00 
Thaw Pipes 24,435 LF 43.20 1,055,592.00 
Topsoil & Seed 326 AC 3,600.00 1,173,600.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $41,378,699.40 

Maintenence 328 Mile-Years 10,000.00 $3,280,000.00 



········s1s;a21 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.336 ROAD & RAIL FACILITIES 

.17 Semi -Permanent Roads 

.178 Low Level Crossing 
Road H, (8 Mi) 

Clearing 170 AC $ 5,760.00 $ 979,200.00 
Waste Excavation 498,845 CY 4.80 2,394,456.00 
Common Excavation 549,417 CY 4.20 2,307,551.00 
Rock Excavation 749,641 CY 14.40 10,794,830.40 
Borrow 0 CY 6.00 0.00 
N FS Subbase Material 0 CY 8.40 0.00 
Grade 11 A 11 Base Material 0 CY 16.80 0.00 
D-1 Base Material 36,966 TON 21.60 798,465.60 
A. C. Surfacing 0 TON 79.20 0.00 
Guardrail 0 LF 43.20 0.00 
1811 Culverts 5,100 LF 28.80 146,880.00 
3611 + Culverts LS 0.00 0.00 
Fabric 0 SY 3.00 0.00 
Thaw Pipes 0 LF 43.20 0.00 
Topsoil & Seed 0 AC 3,600.00 0.00 
Traffic Control Devices 0 Ml 18,000.00 0.00 
Bridges 12,480 SF 180.00 2,246£400.00 

TOTAL $19,667,783.40 

Maintenence 56 Mile-Years 5,000.00 $280,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.25 Railheads 

.253 Railhead at Hurricane 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A.C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9,280.00 

TOTAL $5,991,680.00 

Maintenence 15 Year ' $28,600.00 $429,000.00 



........ 516/dS . 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

12.63 CAMP 

.12 Access Road/Railhead Camp 
Camp Facilities LS $962,900.00 $ 962,900.00 
Catering & Operation Support 221,640 Man day 39.10 8£666£124.00 

$9,629,024.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

13.336 ROAD & RAIL FACILITIES 

.1 . Road Facilities 

.14 Permanent Road 

.141 Hurricane to Indian River 
Road A-3, (11 Mi) 

Clearing 184 AC $ 5,760.00 $1,059,840.00 
Waste Excavation 506,450 CY 4.80 2,430,960.00 
Common Excavation 462,500 CY 4.20 1,942,500.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 258,600 CY 6.00 1,551,600.00 
N FS Subbase Material 113,256 CY 8.40 951,350.40 
Grade 11 A 11 Base Material 61,797 CY 16.80 1,038,189.60 
D-1 Base Material 12,894 TON 21.60 278,510.40 
A.C. Surfacing 23,615 TON 79.20 1,870,308.00 
Guardrail 10,800 LF 43.20 466,560.00 
1811 Culverts 6,375 LF 28.80 183,600.00 
3611 + Culverts LS 70,800.00 70,800.00 
Fabric 26,890 SY 3.00 80,670.00 
Thaw Pipes 7,175 LF 43.20 309,960.00 
Topsoil & Seed 117 AC 3,600.00 421,200.00 
Traffic Control Devices 11 Ml 18,000.00 198,000.00 
Bridges 6120 SF 180.00 1,101,600.00 

TOTAL $13,955,648.40 

Maintenence 165 Mile-Years 13,000.00 $2,145,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

13.336 ROAD & RAIL FACILITIES 

.144 Indian River to Devil Canyon-South 
Road A-6, (7 Mi) 

Clearing 100 AC $ 5,760.00 $ 576,000.00 
Waste Excavation 270,990 CY 4.80 1,300,752.00 
Common Excavation 253,050 CY 4.20 1,062,810.00 
Rock Excavation 52,500 CY 14.40 756,000.00 
Borrow 156,600 CY 6.00 939,600.00 
N FS Subbase Material 72,072 CY 8.40 605,404.80 
Grade 11 A 11 Base Material 39,325 CY 16.80 660,660.00 
D-1 Base Material 8,205 TON 21.60 177,228.00 
A.C. Surfacing 15,028 TON 79.20 1,190,217.60 
Guardrail 3,600 LF 43.20 155,520.00 
1811 Culverts 5,015 LF 28.80 144,432.00 
3611 + Culverts LS 6,600.00 6,600.00 
Fabric 7,330 SY 3.00 21,990.00 
Thaw Pipes 5,115 LF 43.20 220,968.00 
Topsoil & Seed 59 AC 3,600.00 212,400.00 
Traffic Control Devices 7 Ml 18,000.00 126,000.00 
Bridges LS 2,000,000.00 $ 2,000,000.00 

TOTAL $10,156,582.40 

Maintenence 49 Mile-Years 10,000.00 $490,000.00 



s16/d9 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

13.336 ROAD & RAIL FACILITIES 

.145 Indian River to Watana Via Upper Portage 
Road A-7, (41 Mi) 

Clearing 680 AC $ 5,760.00 $3,916,800.00 
Waste Excavation, 1,874,700 CY 4.80 8,998,560.00 
Common Excavation 1,859,500 CY 4.20 7,809,900.00 
Rock Excavation 82,500 CY 14.40 1,188,000.00 
Borrow 482,400 CY 6.00 2,894,400.00 
N FS Subbase Material 422,136 CY 8.40 3,545,942.40 
Grade 11 A11 Base Material 230,335 CY 16.80 3,869,628.00 
D-1 Base Material 48,059 TON 21.60 1,038,074:40 
A.C. Surfacing 88,020 TON 79.20 6,971,184.00 
Guardrail 25,700 LF 43.20 1,110,240.00 
1811 Culverts 24,395 LF 28.80 702,576.00 
3611 + Culverts LS 448,560.00 448,560.00 
Fabric 39,100 SY 3.00 117,300.00 
Thaw Pipes 26,595 LF 43.20 1,148,904.00 
Topsoil & Seed 432 AC 3,600.00 1,555,200.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 37,400 SF 180.00 6,732,000.00 

TOTAL $52,785,268.80 

Maintenence 328 Mile-Years 10,000.00 $3,280,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

13.336 ROAD & RAIL FACILITIES 

.2 Rail 'Facilities 

.25 Railheads 

.253 Railhead at Hurricane 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A. C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 

. Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9,280.00 

TOTAL $5,991,680.00 

Maintenence 15 Year $28,600.00 $429,900.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

13.63 CAMP 

.12 Access Road/Railhead Camp 
Camp Facilities LS $828,890.00 $828,890.00 
Catering & Operation Support 190,790 Manday 39.10 7,459,889.00 

$8,288,779.00 



s16/d12 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

14.336 ROAD & RAIL FACILITIES 

.1 Road Facilities 

.14 Permanent Road 

.142 Hurricane to Gold Creek Spur 
Road A-4, (16 Mi) 

Clearing 243 AC $ 5,760.00 $1,399,680.00 
Waste Excavation 658,850 CY 4.80 3,162,480.00 
Common Excavation 585,600 CY 4.20 2,459,520.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 488,700 CY 6.00 2,932,200.00 
N FS Subbase Material 164,736 CY 8.40 1,383,782.40 
Grade 11 A11 Base Material 89,887 CY 16.80 1,510,101.60 
D-1 Base Material 18,755 TON 21.60 405,108.00 
A. C. Surfacing 34,350 TON 79.20 2,720,520.00 
Guardrail 14,000 LF 43.20 604,800.00 
18" Culverts 2,975 LF 28.80 85,680.00 
36" + Culverts LS 82,320.00 82,320.00 
Fabric 26,890 SY 3.00 80,670.00 
Thaw Pipes 3,975 LF 43.20 171,720.00 
Topsoil & Seed 146 AC 3,600.00 525,600.00 
Traffic Control Devices 16 Ml 18,000.00 288,000.00 
Bridges 90,440 SF 180.00 16£279£200.00 

TOTAL $34,091,382.00 

Maintenence 240 Mile-Years 13,000.00 $3,120,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

14.336 ROAD & RAIL FACILITIES 

.147 Gold Creek Spur to Devil Canyon 
Ro·ad B-4, (6 Mi) 

Clearing 83 AC $ 5,760.00 $ 478,080.00 
Waste Excavation 221,600 CY 4.80 1,063,680.00 
Common Excavation 180,000 CY 4.20 756,000.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 218,400 CY 6.00 1,310,400.00 
N FS Subbase Material 61,776 CY 8.40 518,918.40 
Grade 11 A11 Base Material 33,708 CY 16.80 566,294.40 
D-1 Base Material 7,033 TON 21.60 151,912.80 
A. C. Surfacing 12,881 TON 79.20 1,020,175.20 
Guardrail 400 LF 43.20 17,280.00 
1811 Culverts 3,485 LF 28.80 100,368.00 
36 11 + Culverts LS 31,320.00 31,320.00 
Fabric 12,200 SY 3.00 36,600.00 
Thaw Pipes 3,885 LF 43.20 167,832.00 
Topsoil & Seed 47 AC 3,600.00 169,200.00 
Traffic Control Devices 6 Ml 18,000.00 108,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $6,496,060.80 

Maintenence 90 Mile-Years 12,000.00 $1,080,000.00 



· ····· sl6/crr4 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

14.336 ROAD & RAIL FACILITIES 

.149 Devil Canyon to Northside Watana 
Road B-6, (41 Mi) 

Clearing 578 AC $ 5,760.00 $3,329,280.00 
Waste Excavation 1,544/900 CY 4.80 7,415,520.00 
Common Excavation 1,733,400 CY 4.20 7,280,280.00 
Rock Excavation 45,000 CY 14.40 648,000.00 
Borrow 447,600 CY 6.00 2,685,600.00 
NFS Subbase Material 422,136 CY 8.40 3,545,942.40 
Grade 11 A11 Base Material 230,335 CY 16.80 3,869,628.00 
D-1 Base Material 48,059 TON 21.60 1,038,074.40 
A. C. Surfacing 88,021 TON 79.20 6,971,263.20 
Guardrail 25/000 LF 43.20 1,080,000.00 
18 11 Culverts 24,565 LF 28.80 707,472.00 
36" + Culverts LS 273,840.00 273,840.00 
Fabric 41,560 SY 3.00 124,680.00 
Thaw Pipes 26,565 LF 43.20 1,147,608.00 
Topsoil & Seed 330 AC 3,600.00 1,188,000.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 115,940 SF 180.00 20,869,200.00 

TOTAL $62,912,388.00 

Maintenence 328 Mile-Years 13,000.00 $4,264,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

14.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.24 Permanent Railroad (including Railheads) 

.243 Gold Creek Spur Rail 
R-3, (8 Mi) 

Clearing 110 AC $ 5,760.00 $ 633,600.00 
Waste Excavation 289,440 CY 4.80 1,389,312.00 
Common Excavation 670,720 CY 4.20 2,817,024.00 
Rock Excavation 2,200 CY 14.40 31,680.00 
Borrow 86,860 CY 6.00 5211160.00 
Subballast 150,281 CY 8.60 1,292,416.60 
Grade "A" Base Material 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 TON 21.60 51,840.00 
A. C. Surfacing 2,200 TON 79.20 174,240.00 
Dock Lumber 16 MBF 580.00 9,280.00 
18" Culverts 2,850 LF 28.80 82,080.00 
3611 + Culverts LS 45,600.00 45,600.00 
Fabric 3,110 SY 3.00 9,330.00 
Thaw Pipes 3,150 LF 43.20 136,080.00 
Topsoil & Seed 42 AC 3,600.00 151,200.00 
Rail Yard Control Devices LS 720.00 720.00 
Bridges 0 SF 360.00 0.00 
Trackage 67,220 LF 140.00 9,410(800.00 

TOTAL $16,838,682.60 

Maintenence 
Rail 120 Mile-Years 5,000.00 $600,000.00 
Railhead 15 Years 28,600.00 $429,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

14.63 CAMP 

. 12 Access Road/Railhead Camp 
Camp Facilities LS $1,203,390.00 $ 1,203,390.00 
Catering & Operation Support 276,990 Manday 39.10 10£830,309.00 

$12,033,699.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

15.336 ROAD & RAIL FACILITIES 

. 1 Road Facilities 

.14 Permanent Roads 

.147 Gold Creek Spur to Devil Canyon 
Road B-4, (6 Mi) 

Clearing 83 AC $ 5,760.00 $ 478,080.00 
Waste Excavation 221,600 CY 4.80 1,063,680.00 
Common Excavation 180,000 CY 4.20 756,000.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 218,400 CY 6.00 1,310,400.00 
N FS Subbase Material 61,776 CY 8.40 518,918.40 
Grade 11 A11 Base Material 33,708 CY 16.80 566,294.40 
D-1 Base Material 7,033 TON 21.60 151,912.80 
A.C. Surfacing 12,881 TON 79.20 1,020,175.20 
Guardrail 400 LF 43.20 17,280.00 
18" Culverts 3,485 LF 28.80 100,368.00 
3611 + Culverts LS 31,320.00 31,320.00 
Fabric 12,200 SY 3.00 36,600.00 
Thaw Pipes 3,885 LF 43.20 167,832.00 
Topsoil & Seed 47 AC 3,600.00 169,200.00 
Traffic Control Devices 6 Ml 1-8,000.00 108,000.00 
Bridges 0 SF 180.00 .00 

TOTAL $6,496,060.80 

Maintenence 90 Mile-Years 12,000.00 $1,080,000.00 



s16/al8 

;,ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

15.336 ROAD & RAIL FACILITIES 

.149 Devil Canyon to Northside Watana 
Road B-6, (41 Mi) 

Clearing 578 AC $ 5,760.00 $3,329,280.00 
Waste Excavation 1,544,900 CY 4.80 7,415,520.00 
Common Excavation 1,733,400 CY 4.20 7,280,280.00 
Rock Excavation 45,000 CY 14.40 648,000.00 
Borrow 447,600 CY 6.00 2,685,600.00 
N FS Subbase Material 422,136 CY 8.40 3,545,942.40 
Grade 11 A11 Base Material 230,335 CY 16.80 3,869,628.00 
D-1 Base Material 48,059 TON 21.60 1,038,074.40 
A. C. Surfacing 88,021 TON 79.20 6,971,263.20 
Guardrail 25,000 LF 43.20 1,080,000.00 
1811 Culverts 24,565 LF 28.80 707,472.00 
3611 + Culverts LS 273,840.00 273,840.00 
Fabric 41,560 SY 3.00 124,680.00 
Thaw Pipes 26,565 LF 43.20 1,147,608.00 
Topsoil & Seed 330 AC 3,600.00 1,188,000.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 115,940 SF 180.00 20£869,200.00 

TOTAL $62,912,388.00 

Maintenence 328 Mile-Years 13,000.00 $4,264,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

15.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.24 Permanent Railroad (including Railheads) 

.243 Gold Creek Spur Rail 
R-3, (8 Mi) 

Clearing 110 AC $ 5,760.00 $ 633,600.00 
Waste Excavation 289,440 CY 4.80 1,389,312.00 
Common Excavation 670,720 CY 4.20 2,817,024.00 
Rock Excavation 2,200 CY 14.40 31,680.00 
Borrow 86,860 CY 6.00 5211160.00 
Subballast 150,281 CY 8.60 1,292,416.60 
Grade 11 A11 Base Material 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 TON 21.60 51,840.00 
A. C. Surfacing 2,200 TON 79.20 174,240.00 
Dock Lumber 16 MBF 580.00 9,280.00 
1811 Culverts 2,850 LF 28.80 82,080.00 
3611 + Culverts LS 45,600.00 45,600.00 
Fabric 3,110 SY 3.00 9,330.00 
Thaw Pipes 3,150 LF 43.20 136,080.00 
Topsoil & Seed 42 AC 3,600.00 151,200.00 
Rail Yard Control Devices LS 720.00 720.00 
Bridges 0 SF 360.00 0.00 
Trackage 67,220 LF 140.00 9,410,800.00 

TOTAL $16,838,682.60 

Maintenence 
Rail 120 Mile-Years 5/000.00 $600/000.00 
Railhead 15 Years 28,600.00 $429,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

15.63 CAMP 

.12 Access Road/Railhead Camp 
Camp Facilities LS $862,470.00 862,470.00 
Catering & Operation Support 198,520 Manday 39.10 7,762,132.00 

$8,624,602.00 



ws16/a21" 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

16.336 ROAD & RAIL FACILITIES 

. 1 Road Facilities 

.14 Permanent Road 

.142 Gold Creek to Devil Canyon 
B-2, (12 Mi) 

Clearing 141 AC $ 5,760.00 $ 812,160.00 
Waste Excavation 422,890 CY 4.80 2,029,872.00 
Common Excavation 335,935 CY 4.20 1,410,927.00 
Rock Excavation 23,625 CY 14.40 340,200.00 
Borrow 445,200 CY 6.00 2,671,200.00 
N FS Subbase Material 126J50 CY 8.40 1,064,700.00 
Grade 11 A11 Base Material 69,160 CY 16.80 1,161,888.00 
D-1 Base Material 28,860 TON 21.60 623,376.00 
A.C. Surfacing 26,429 TON 79.20 2,093,176.80 
Guardrail 6,700 LF 43.20 289,440.00 
1811 Culverts 8,410 LF 28.80 242,208.00 
3611 + Culverts LS 46,080.00 46,080.00 
Fabric 8,777 SY 3.00 26,331.00 
Thaw Pipes 8,845 LF 43.20 382,104.00 
Topsoil & Seed 86 AC 3,600.00 309,600.00 
Traffic Control Devices 12 Ml 18,000.00 216,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $13,719,262.80 

Maintenence 180 Mile-Years $12,000.00 $2,160,000.00 



·····s16/a22 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

16.336 ROAD & RAIL FACILITIES 

.146 Huricane to South Side Devil Canyon 
Road A-8 (16 Mi) 

Clearing 248 AC $ 5,760.00 $1,428,480.00 
Waste Excavation 673,644 CY 4.80 3,233,491.20 
Common Excavation 593,330 CY 4.20 2,491,986.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 532,200 CY 6.00 3,193,200.00 
N FS Subbase Material 164,736 CY 8.40 1,383,782.40 
Grade 11 A 11 Base Material 89,887 CY 16.80 1,510,101.60 
D-1 Base Material 18,755 TON 21.60 405,108.00 
A. C. Surfacing 34,350 TON 79.20 2,720,520.00 
Guardrail 5,100 LF 43.20 220,320.00 
1811 Culverts 10,625 LF 28.80 306,000.00 
3611 + Culverts LS 38,760.00 38,760.00 
Fabric 26,900 SY 3.00 80,700.00 
Thaw Pipes 11,725 LF 43.20 506,520.00 
Topsoil & Seed 150 AC 3,600.00 540,000.00 
Traffic Control Devices 16 Ml 18,000.00 288,000.00 
Bridges 43,520 SF 180.00 7,833,600.00 

TOTAL $26,180,569.20 

Maintenence 112 Mile-Years 12,000.00 $1,344,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

16.336 ROAD & RAIL FACILITIES 

.149 Devil Canyon to Northside Watana 
Road B-6, (41 Mi) 

Clearing 578 AC $ 5,760.00 $3,329,280.00 
Waste Excavation 1,544,900 CY 4.80 7,415,520.00 
Common Excavation 1,733,400 CY 4.20 7,280,280.00 
Rock Excavation 45,000 CY 14.40 648,000.00 
Borrow 447,600 CY 6.00 2,685,600.00 
N FS Subbase Material 422,136 CY 8.40 3,545,942.40 
Grade 11 A11 Base Material 230,335 CY 16.80 3,869,628.00 
D-1 Base Material 48,059 TON 21.60 1,038,074.40 
A.C. Surfacing 88,021 TON 79.20 6,971,263.20 
Guardrail 25,000 LF 43.20 1,080,000.00 
1811 Culverts 24,565 LF 28.80 707,472.00 
3611 + Culverts LS 273,840.00 273,840.00 
Fabric 41,560 SY 3.00 124,680.00 
Thaw Pipes 26,565 LF 43.20 1,147,608.00 
Topsoil & Seed 330 AC 3,600.00 1,188,000.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 115,940 SF 180.00 20,869,200.00 

TOTAL $62,912,388.00 

Maintenence 328 Mile-Years 13,000.00 $4,264,000.00 



·· s16/d24 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

16.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.25 Railheads 

.252 Railhead at Gold Creek 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A. C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9,280.0'0 

TOTAL $5,991,680.00 

Maintenence 7 Year $28,600.00 $200,200.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

16.63 CAMP 

.12 Access Road/Railhead Camp 
Camp Facilities LS $1,088,040.00 $ 1,088,040.00 
Catering & Operation Support 250,440 Manday 39.10 9,792,204.00 

$10,880,244.00 



s16/az6· 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.336 ROAD & RAIL FACILITIES 

. 1 Road Facilities 

.15 Permanent Road 

.155 Denali Highway to Watana, 
Road C-3, (40 Mile) 

Clearing 712 AC $ 5,760.00 $ 4,1011120.00 
Waste Excavation 1,981,270 CY 4.80 9,510,096.00 
Common Excavation 1,988,000 CY 4.20 8,349,600.00 
Rock Excavation 41,800 CY 14.40 601,920.00 
Borrow 0 CY 6.00 0.00 
N FS Subbase Material 414,820 CY 8.40 3,484,488.00 
Grade 11 A11 Base Material 226,342 CY 16.80 3,802,545.60 
D-1 Base Material 94,450 TON 21.60 2,040,120.00 
A. C. Surfacing 86,495 TON 79.20 6,850,404.00 
Guardrail 4,200 LF 43.20 181,440.00 
1811 Culverts 23,720 LF 28.80 683,136.00 
3611 + Culverts LS 453,720.00 453,720.00 
Fabric 12,907 SY 3.00 38,721.00 
Thaw Pipes 26,020 LF 43.20 1,124,064.00 
Topsoil & Seed 467 AC 3,600.00 1,681,200.00 
Traffic Control Devices 40 Ml 18,000.00 720,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $43,622,574.60 

Maintenence 320 Mile-Years 8,000.00 $2,560,000.00 



s16/d27 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.336 ROAD & RAIL FACILITIES 

.16 Service Roads 

.162 Devil Canyon to Northside Watana 
Road B-6, (41 Mi) 

Clearing 578 AC $ 5,760.00 $3,329,280.00 
Waste Excavation 1,544,900 CY 4.80 7,415,520.00 
Common Excavation 1,733,400 CY 4.20 7,280,280.00 
Rock Excavation 45,000 CY 14.40 648,000.00 
Borrow 447,600 CY 6.00 2,685,600.00 
N FS Subbase Material 422,136 CY 8.40 3,545,942.40 
Grade 11 A11 Base Material 230,335 CY 16.80 3,869,628.00 
D-1 Base Material 48,059 TON 21.60 1,038,074.40 
A.C. Surfacing 88,021 TON 79.20 6,971,263.20 
Guardrail 25,000 LF 43.20 1,080,000.00 
1811 Culverts 24,565 LF 28.80 707,472.00 
3611 + Culverts LS 273,840.00 273,840.00 
Fabric 41,560 SY 3.00 124,680.00 
Thaw Pipes 26,565 LF 43.20 1,147,608.00 
Topsoil & Seed 330 AC 3,600.00 1,188,000.00 
Traffic Control Devices 41 Ml 18,000.00 738,000.00 
Bridges 115,940 SF 180.00 20,869,200.00 

TOTAL $62,912,388.00 

Maintenence 328 Mile-Years 13,000.00 $4,264,000.00 



s16/d28 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.336 ROAD & RAIL FACILITIES 

.18 Upgrade Existing Road 

.185 Denali Highway from Cantwell to 
New Road, Road C-2, (21 Mile) 

Clearing 17 AC $ 5,760.00 $ 97,920.00 
Waste Excavation 66,000 CY 4.80 316,800.00 
Common Excavation 264,000 CY 4.20 1,108,800.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 20,000 CY 6.00 120,000.00 
N FS Subbase Material 13,700 CY 8.40 115,080.00 
Grade 11 A11 Base Material 51,024 CY 16.80 857,203.20 
D-1 Base Material 58,604 TON 21.60 1,265,846.40 
A.C. Surfacing 53,669 TON 79.20 4,250,584.80 
Guardrail 3,000 LF 43.20 129,600.00 
1811 Culverts 4,000 LF 28.80 115,200.00 
3611 + Culverts LS 55,560.00 55,560.00 
Fabric 0 SY 3.00 0.00 
Thaw Pipes 100 LF 43.20 4,320.00 
Topsoil & Seed 10 AC 3,600.00 36,000.00 
Traffic Control Devices 21 Ml 18,000.00 378,000.00 
Bridges 1,700 SF 180.00 306!000.00 

TOTAL $9,156,914.40 

Maintenence 168 Mile-Years 8,000.00 $1,344,000.00 



s16/d29 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.24 Permanent Railroad (Including Railheads) 

.244 Gold Creek to Devil Canyon - Rail 
R-1 I (14 Mi) 

Clearing 162 AC $ 5,760.00 $ 933,120.00 
Waste Excavation 407,420 CY 4.80 1,955,616.00 
Common Excavation 798,405 CY 4.20 3,353,301.00 
Rock Excavation 2,200 CY 14.40 31,680.00 
Borrow 108,500 CY 6.00 651,000.00 
Subballast 171,634 CY 8.60 1,476,052.40 
Grade 11 A 11 Base Material 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 TON 21.60 51,840.00 
A.C. Surfacing 2,200 TON 79.20 174,240.00 
Dock Lumber 16 MBF 580.00 9,280.00 
1811 Culverts 4,850 LF 28.80 139,680.00 
3611 + Culverts LS 46,080.00 46,080.00 
Fabric 3,121 SY 3.00 9,363.00 
Thaw Pipes 10,100 LF 43.20 436,320.00 
T opsoi I & Seed 104 AC 3,600.00 374,400.00 
Rail Yard Control Devices LS 720.00 720.00 
Bridges 0 SF 360.00 0.00 
Trackage 98,975 LF 140.00 13,856,500.00 

TOTAL $23,581,512.40 

Maintenence 
Rail 98 Mile-Years 5,000.00 $490,000.00 
Railhead 7 Years 28,600.00 $200,200.00 



sl6/a.:SO 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.336 ROAD & RAIL FACILITIES 

.25 Railheads 

.251 Railhead at Cantwell 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A.C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9!280.00 

TOTAL $5,991,680.00 

Maintenence 8 Year $28,600.00 $228,800.00 



s16/d3i 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17.63 CAMP 

.12 Access Road/Railhead Camp 
Camp Facilities LS 1,454,690.00 $ 1,454,690.00 
Catering & Operation Support 334,840 Manday 39.10 13,092,244.00 

$14,546,934.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17A.336 ROAD & RAIL FACILITIES 

. 1 Road Facilities 

.15 Permanent Road 

.155 Denali Highway to Watana, 
Road C-3, (40 Mile) 

Clearing 712 AC $ 5,760.00 $ 4,101,120.00 
Waste Excavation 1,981,270 CY 4.80 9,510,096.00 
Common Excavation 1,988,000 CY 4.20 8,349,600.00 
Rock Excavation 41,800 CY 14.40 601,920.00 
Borrow 0 CY 6.00 0.00 
N FS Subbase Material 414,820 CY 8.40 3,484,488.00 
Grade 11 A11 Base Material 226,342 CY 16.80 3,802,545.60 
D-1 Base Material 94,450 TON 21.60 2,040,120.00 
A.C. Surfacing 86,495 TON 79.20 6,850,404.00 
Guardrail 4,200 LF 43.20 181,440.00 
1811 Culverts 23,720 LF 28.80 683,136.00 
36 11 + Culverts LS 453,720.00 453,720.00 
Fabric 12,907 SY 3.00 38,721.00 
Thaw Pipes 26,020 LF 43.20 1,124,064.00 
Topsoil & Seed 467 AC 3,600.00 1,681,200.00 
Traffic Control Devices 40 Ml 18,000.00 720,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $43,622,574.60 

Maintenence 320 Mile-Years 8,000.00 $2,560,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17A.336 ROAD & RAIL FACILITIES 

.16 Service Roads 

.161 Devil Canyon to Southside Watana 
Road B-7, (43 Mi) 

Clearing 698 AC $ 5,760.00 $4,020,480.00 
Waste Excavation 1,913,213 CY 4.80 9,183,422.40 
Common Excavation 2,061,325 CY 4.20 8,657,565.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 339,413 CY 6.00 2,036,478.00 
N FS Subbase Material 442,728 CY 8.40 3,718,915.20 
Grade 11 A 11 Base Material 241,570 CY 16.80 4,058,376.00 
D-1 Base Material 50,403 TON 21.60 1,088,704.80 
A. C. Surfacing 92,314 TON 79.20 7,311,268.80 
Guardrail 3,500 LF 43.20 151,200.00 
1811 Culverts 27,540 LF 28.80 793,152.00 
3611 + Culverts LS 198,360.00 198,360.00 
Fabric 48,900 SY 3.00 146,700.00 
Thaw Pipes 29,040 LF 43.20 1,254,528.00 
Topsoil & Seed 437 AC 3,600.00 1,573,200.00 
Traffic Control Devices 43 Ml 18,000.00 774,000.00 
Bridges 42,500 SF 180.00 7,650,000.00 

TOTAL $52,616,350.20 

Maintenence 344 Mile-Years 13,000.00 $4,472,000.00 



· ······s16;d34 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17A.336 ROAD & RAIL FACILITIES 

.18 Upgrade Existing Road 

.185 Denali Highway from Cantwell to 
New Road, Road C-2, (21 Mile) 

Clearing 17 AC $ 5,760.00 $ 97,920.00 
Waste Excavation 66,000 CY 4.80 316,800.00 
Common Excavation 264,000 CY 4.20 1,108,800.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 20,000 CY 6.00 120,000.00 
N FS Subbase Material 13,700 CY 8.40 115,080.00 
Grade 11 A 11 Base Material 51,024 CY 16.80 857,203.20 
D-1 Base Material 58,604 TON 21.60 1,265,846.40 
A.C. Surfacing 53,669 TON 79.20 4,250,584.80 
Guardrail 3,000 LF 43.20 129,600.00 
1811 Culverts 4,000 LF 28.80 115,200.00 
3611 + Culverts LS 55,560.00 55,560.00 
Fabric 0 SY 3.00 0.00 
Thaw Pipes 100 LF 43.20 4,320.00 
Topsoil & Seed 10 AC 3,600.00 36,000.00 
Traffic Control Devices 21 Ml 18,000.00 378,000.00 
Bridges 1,700 SF 180.00 306£000.00 

TOTAL $9 1 156 1 914.40 

Maintenance 168 Mile-Years 8,000.00 $1,344,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17A.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.24 Permanent Rai I road (Including Railheads) 

.244 Gold Creek to Devil Canyon - Rail 
R-1, (14 Mi) 

Clearing 162 AC $ 5,760.00 $ 933,120.00 
Waste Excavation 407,420 CY 4.80 1,955,616.00 
Common Excavation 798,405 CY 4.20 3,353,301.00 
Rock Excavation 2,200 CY 14.40 31,680.00 
Borrow 108,500 CY 6.00 651,000.00 
Subballast 171,634 CY 8.60 1,476,052.40 
Grade "A" Base Material 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 TON 21.60 51,840.00 
A.C. Surfacing 2,200 TON 79.20 174,240.00 
Dock Lumber 16 MBF 580.00 9,280.00 
18" Culverts 4,850 LF 28.80 139,680.00 
36" + Culverts LS 46,080.00 46,080.00 
Fabric 3,121 SY 3.00 9,363.00 
Thaw Pipes 101100 LF 43.20 436,320.00 
Topsoil & Seed 104 AC 3,600.00 374,400.00 
Rail Yard Control Devices LS 720.00 720.00 
Bridges 0 SF 360.00 0.00 
Trackage 98,975 LF 140.00 13,856,500.00 

TOTAL $23,581,512.40 

Maintenence 
Rail 98 Mile-Years 5,000.00 $490,000.00 
Railhead 7 Years 28,600.00 $200,200.00 



s16/d36 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

17A.336 ROAD & RAIL FACILITIES 

.25 Railheads 

\'l 
.251 Railhead at Cantwell 

Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A. C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9£280.00 

TOTAL $5,991(680.00 

Maintenence 8 Year $28,600.00 $228,800.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.336 ROAD & RAIL FACILITIES 

. 1 Road Facilities 

.15 Permanent Road 

.155 Denali Highway to Watana, 
Road C-4, ( 42 Mile) 

Clearing 748 AC $ 5,760.00 $ 4,308,480.00 
Waste Excavation 2,080,330 CY 4.80 9,985,584.00 
Common Excavation 2,087,400 CY 4.20 8,767,080.00 
Rock Excavation 41 .. 800 CY 14.40 601,920.00 
Borrow 0 CY 6.00 0.00 
N FS Subbase Material 435,560 CY 8.40 3,658,704.00 
Grade "A" Base Material 237,660 CY 16.80 3,992,688.00 
D-1 Base Material 99,170 TON 21.60 2,142,072. 00 
A. C. Surfacing 90,820 TON 79.20 7,192,944.00 
Guardrail 7,000 LF 43.20 302,400.00 
1811 Culverts 26,350 LF 28.80 758,880.00 
36" ~· Culverts LS 373,680.00 373,680.00 
Fabric 12,907 SY 3.00 38,721.00 
Thaw Pipes 28,750 LF 43.20 1,242,000.00 
Topsoil & Seed 490 AC 3,600.00 1,764,000.00 
Traffic Control Devices 42 Ml 18,000.00 756,000.00 
Bridges 0 SF 180.00 0.00 

TOTAL $45,885,153.00 

Maintenence 336 Mile-Years 9,000.00 $3,024,000.00 



s16/d39" 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.336 ROAD & RAIL FACILITIES 

.16 Service Roads (Permanent) 

.164 Devil Canyon to Watana - North 
Road A-2 Mod*, (36 Mi) 

Clearing 506 AC $ 5,760.00 $2,914,560.00 
Waste Excavation 1,3491122 CY 4.80 6,475,785.60 
Common Excavation 1,408,366 CY 4.20 5,915,137.20 
Rock Excavation 146,527 CY 14.40 2,109,988.80 
Borrow 137,590 CY 6.00 825,540.00 
N FS Subbase Material 372,916 CY 8.40 3,132,494.40 
Grade 11 A11 Base Material 203,478 CY 16.80 3,418,430.40 
D-1 Base Material 84,910 TON 21.60 1,834,056.00 
A. C. Surfacing 77,757 TON 79.20 6,158,354.40 
Guardrail 6,050 LF 43.20 261,360.00 
1811 Culverts 23,040 LF 28.80 663,552.00 
36" + Culverts LS 294,000.00 294,000.00 
Fabric 49,820 SY 3.00 149,460.00 
Thaw Pipes 24,435 LF 43.20 1,055,592.00 
Topsoil & Seed . 286 AC 3,600.00 1,029,600.00 
Traffic Control Devices 36 Ml 18,000.00 648,000.00 
Bridges 88,400 SF 180.00 15,912,000.00 

TOTAL $52,797,910.80 

Maintenence 288 Mile-Years 10,000.00 $2,880,000.00 

Note: A-2 Mod. includes A-2, high level x-ing to camp at Devil Canyon, and trans dam crossing at Watana. 



s16/cf4lr 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.336 ROAD & RAIL FACILITIES 

.18 Upgrade Existing Road 

.185 Denali Highway from Cantwell to 
New Road, Road C-2, (21 Mile) 

Clearing 17 AC $ 5,760.00 $ 97,920.00 
Waste Excavation 66,000 CY 4.80 316,800.00 
Common Excavation 264,000 CY 4.20 1,108,800.00 
Rock Excavation 0 CY 14.40 0.00 
Borrow 20,000 CY 6.00 120,000.00 
N FS Subbase Material 13,700 CY 8.40 115,080.00 
Grade 11 A 11 Base Material 51,024 CY 16.80 857,203.20 
D-1 Base Material 58,604 TON 21.60 1,265,846.40 
A. C. Surfacing 53,669 TON 79.20 4,250,584.80 
Guardrail 3,000 LF 43.20 129,600.00 
18 11 Culverts 4,000 LF 28.80 115,200.00 
36 11 + Culverts LS 55,560.00 55,560.00 
Fabric 0 SY 3.00 0.00 
Thaw Pipes 100 LF 43.20 4,320.00 
Topsoil & Seed 10 AC 3,600.00 36,000.00 
Traffic Control Devices 21 Ml 18,000.00 378,000.00 
Bridges 1,700 SF 180.00 306,000.00 

TOTAL $9,156,914.40 

Maintenence 168 Mile-Years 8,000.00 $1,344,000.00 



ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.336 ROAD & RAIL FACILITIES 

.2 Rail Facilities 

.24 Permanent Railroad (Including Railheads) 

.244 Gold Creek to Devil Canyon - Rail 
R-1, (14 Mi) 

Clearing 162 AC $ 5,760.00 $ 933,120. oc 
Waste Excavation 407,420 CY 4.80 1,955,616.0( 
Common Excavation 798,405 CY 4.20 3,353,301.0( 
Rock Excavation 2,200 CY 14.40 31,680.0( 
Borrow 108,500 CY 6.00 651,000.0( 
Subballast 171,634 CY 8.60 1,476,052.4( 
Grade 11 A11 Base Material 4,900 CY 16.80 82,320.0( 
D-1 Base Material 2,400 TON 21.60 51,840. oc 
A. C. Surfacing 2,200 TON 79.20 174,240. oc 
Dock Lumber 16 MBF 580.00 9,280.0( 
1811 Culverts 4,850 LF 28.80 139,680. oc 
3611 + Culverts LS 46,080.00 46,080.0( 
Fabric 3,121 SY 3.00 9,363. 0( 
Thaw Pipes 10' 100 LF 43.20 436,320.0( 
Topsoil & Seed 104 AC 3,600.00 374,400.0( 
Rail Yard Control Devices LS 720.00 720.0( 
Bridges 0 SF 360.00 0.0( 
Trackage 98,975 LF 140.00 13 ' 856' 500 . 0( 

TOTAL $23,581,512.4( 

Maintenence 
Rail 98 Mile-Years 5,000.00 $490,000.0( 
Railhead 7 Years 28,600.00 $200,200.0( 



s16/d42 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.336 ROAD & RAIL FACI Llll ES 

.25 Railheads 

.251 Railhead at Cantwell 
Clearing 25 AC $ 5,760.00 $144,000.00 
Waste Excavation 78,000 CY 4.80 374,400.00 
Common Excavation 505,000 CY 4.20 2,121,000.00 
Grade A Base 4,900 CY 16.80 82,320.00 
D-1 Base Material 2,400 CY 21.60 51,840.00 
A.C. Surfacing 2,200 TON 79.20 174,240.00 
Topsoil & Seed 15 AC 3,600.00 54,000.00 
Rail Yard Control Devices LS 720.00 720.00 
Subballast 25,800 CY 8.60 221,880.00 
Trackage 19,700 LF 140.00 2,758,000.00 
Dock Lumber 16 MBF 580.00 9,280.00 

TOTAL $5,991,680.00 

Maintenence 8 Year $28,600.00 $228,800.00 



st6/a4T 

ITEM DESCRIPTION QUANTITY UNITS PRICE AMOUNT 

18.63 CAMP 

.12 Access Road/Railhead Camp $1,353,540.00 $1,353,540.00 
Camp Facilities LS 
Catering & Operation Support 311,560 Man day 39.10 12,181,996.00 

$13,535,536.00 



r35/g2 Supplement 

APPENDIX G 
BORROW PITS 

Figure Supplement 



5 -----0~--------15 MILES 

SCALE I: 250,000 

R&M CONSULTANTS, INC. BORROVJ PIT LOCATIONS 

G-2 

REVISED r.;;l 
FIGURE qi-'1-



Supplement 

r35/a66 

APPENDIX F 

Cost Estimates 

Figure Supplements 

Table Revisions & Supplements 

Supplement to Cost Estimate Itemizations 



r35/b2 

Segment River 

B-1 Indian R. 
Susitna@ G.C. 

B-3 Fog Creek 
Chechako Creek 
No Name Creek 

R-2 Chechako Creek 
No Name Creek 

H Low Level Xing 

High Level@ D.C. 

Supplement 

TABLE F.5.1 
BRIDGES - PLANS 1-11R 

Length 
(feet) Cost 

180 $ 1,101,600 
2,480 15,177,600 

1,250 7,650,000 
1,160 7,099,200 

800 4,896,000 

1,160 7,099,200 
1,000 6,120,000 

780 2,246,400 

2,600 15,912,000 

Figures Section 

B. 1, F .5.1 R2W T32N Sec 12 
B. 6, F.5.2 R2W T31N Sec 9· 

B.9, F.5.4 R5E T31N Sec 19 
B. 7, F.5.3 R1E T31N Sec 4 
B. 7, F.5.5 R1E T31N Sec 15 

B. 7, F.5.3 R1E T31N Sec 4 
B. 7, F.5.7 R1E T31N Sec 10 

B.7 R1E T32N Sec 32 

B.7, F.5.6 R1E T32N Sec 32 

Note: All bridges 34' wide and $180/sf except RR which are 17' wide and $360/sf, and 
low level xing which is 16' wide and $180/sf. 

F-9A 
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Plan River 

12 Indian R. 
Low Level Xing 
Portage Creek 

13 Indian R. 
Upper Portage 

Susi @ Portage 

14 Susi@ G.C. (Sim) 
Indian R. 
Susi @ Fog 
Tsusena Cr. 

15 Susi @ Fog 
Tsusena Cr. 

16 Indian R. 
Susi @ Portage 
Susi @ Fog 
Tsusena Cr. 

17 Tsusena Cr. 
Susi @ Fog 

17A Fog Creek 

18 High Level @ D.C. 

Supplement 

TABLE F.5.2 
BRIDGES -PLANS 12-18 

Length 
(feet) Cost 

180 $ 1, 101,600 
780 2,246,400 

1,100 6,732,000 

180 1, 101, 600 
2,000,000 

1,100 6,732,000 

2,480 15,177,600 
180 1 '101 ,600 

3,250 19,890,000 
160± 1,000,000 

3,250 19,890,000 
160± 1,000,000 

180 1,101, 600 
1,100 6,732,000 
3,250 19,890,000 

160± 1 '000, 000 

160± 1,000,000 
3,250 19,890,000 

1,250 7,650,000 

2,600 15,912,000 

F-9B 

Figures Section 

B. 1, F.5.1 R 1W T32N Sec 6 
B.7 R1 E T32N Sec 32 
B. 7, F.5.8 R1W T32N Sec 25 

B. 1, F .5.1 R1W T32N Sec 6 
B.2 R1W T32N Sec 12 

R2E T32N Sec 30 
B. 7, F.5.9 R1W T32N Sec 26 

B.6, F.5.2 R2W T31 N Sec 9 
B. 1, F .5.1 R1W T32N Sec 6 
B.8, F.5.10 R4E T31 N Sec 19 

B.4 R5E T32N Sec 30 

B.8, F.5.10 R4E T31N Sec 19 
B.4 R5E T32N Sec 30 

B.1, F.5.1 R1W T32N Sec 6 
B.7, F.5.9 R1W T32N Sec 26 
B.8, F.5.10 R4E T31 N Sec 19 

B.4 R5E T32N Sec 30 

B.4 R5E T32N Sec 30 
B.8, F.5.10 R4E T31N Sec 19 

B.9, F.5.4 R5E T31N Sec 19 

B.7, F.5.6 R1E T32N Sec 32 


