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Summary: Golder Associates conducted Phase 1 of a three-part geotechnical investigation of 22.2 miles of proposed road route south of the Katzehin River to Independence Creek (20 miles north of Echo Cove, which is approx. 40 miles north of Juneau) on the east side of Lynn Canal.  Due to the difficult and remote terrain, Golder Associates could not access all areas.  Golder Associates performed its field work during the summer of 2006. 
The investigation shows extensive technical difficulties and hazards associated with road construction and operation over this portion of the proposed route.  It indicates greatly increased road construction costs over previous estimates1 due to: 1) design and construction changes to protect against rockfalls, debris flows, and avalanche-related problems, and 2) the presence of numerous large boulders which will be difficult to remove and which complicate road bed construction.  The investigation shows that this portion of the route will require numerous non-standard road construction features.
Examples of Costly Road Design and Construction Needs

· To avoid rockfalls during construction and operation where the proposed road passes through somewhat unstable rock (or talus) fields, engineering (i.e., retaining walls) or constructed solutions (e.g., removing the talus above) will be required.

· To avoid damage from rockfalls and debris flows, some proposed road segments likely will require tunnels.

· Pre-design documents anticipate a road cut angle that is too steep based on the investigation’s findings on bedrock characteristics.  A lower road cut angle, more appropriate for the bedrock found during the investigation, means more material needs to be removed and disposed of. 
· Breaking up large rocks and moving them cannot be done with conventional earthmoving equipment and requires blasting. 
· To prevent damage and road shut-downs from snow avalanches, some proposed road segments might require snow sheds (roof-like coverings).

· The proposed road segment near the Gran Point sea lion haulout does not have a clear design solution at this time.
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ATPP Analysis of the Lynn Canal Highway Geotechnical Investigation

Background on Hazards Along the Proposed Route
1) Rockfalls – Rockfalls are the “most common” geologic hazard along the proposed route. (p. 34) Over the 22.2 miles of the proposed route, there are 52 catalogued rockfall hazard areas. (p. 34)
2) Rock slides – Rock slides are larger in volume than rockfalls and create rock (or talus) fields. (p. 34) Over the proposed route, there are two catalogued rockslide hazards. (p. 34)
3) Debris flow deposits – Debris flow deposits represent a mixture of sand-to-boulder- sized rocks, often combined with tree debris, which flow down gullies during periods of high run-off such as during heavy precipitation, snowmelt, or rain-on-snow events.  Over the proposed route, there are 42 catalogued debris flow hazards. (p. 34)
4) Boulders –  “Extremely large boulders and talus are widespread along east Lynn Canal and may present unique challenges to excavation, road construction and hazard management...Removal of mega-boulders [i.e., over 10 ft. in diameter] may present challenges to mechanical excavation by earth moving equipment and may require blasting.  Large voids (up to 6 ft. wide and 15 ft. deep) are common…which may complicate fill and compaction for road grading.” (emphasis added, p. 16)
5) Landslides – Over the proposed route, there are three catalogued landslide hazards. (p. 34)
6) Snow avalanches – The investigation focused primarily on geologic hazards, so complete identification and assessment of snow avalanche hazards were outside the investigation’s scope. (p. 19)

Endnote

1The Record of Decision for the January 2006 Environmental Impact Statement states that “[m]ost aspects of the [proposed] highway involve standard construction” (Record of Decision, Juneau Access Improvements Project, April 2006, p. A-30) The Record of Decision also states that the road’s cost will be $1.86 million per lane mile, “within the cited USGAO range of $1 to $8 million per lane mile.” (Ibid.) The numerous geotechnical hazards found by Golder Associates show that non-standard, complex design and construction strategies will be essential in many locations along this portion of the proposed route, thus greatly raising costs – probably to the upper end of national highway construction costs (i.e., a cost increase over a factor of four to approximately $8 million per lane mile for this portion of the proposed road). 
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