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The Engineering Geology Section of the Alaska Division of Geological & Geophysical Survey (DGGS) focuses on three major program areas: geologic hazards, including active faulting, climate and cryosphere hazards, and coastal hazards; geologic mapping, including corridor studies and engineering-geologic mapping; and geohydrology. Maps and reports produced by DGGS are the front-line source of information about where damage from geologic hazards is likely to be greatest and where mitigation efforts should be concentrated. Engineering-geologic maps depicting construction materials resources are important for building infrastructure to support resource exploration and development, and for locating valuable placer-mineral deposits. Groundwater analysis and aquifer modeling and mapping are essential to ensuring an adequate and safe supply of water for development and resource access.
This group’s recent projects highlight the wide range of activities that DGGS engages in to meet its statutory mission to determine the potential geologic hazards to buildings, roads, bridges, and other installations and structures, and the locations and supplies of groundwater and construction materials.
Potential Seismic Hazards along Gas Pipeline Routes: DGGS recently completed a major study that identified seven active faults that intersect proposed in-state pipeline routes, including the AK-LNG gasline. While data on active faults is critical in designing and constructing pipelines that cross these structures, knowledge of inactive faults also has important implications, as seismic hazard mitigation will not be needed in these locations.
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Climate Change and the Proposed Susitna Hydroelectric Project: DGGS and University of Alaska Fairbanks collaborators have completed a 3½-year study of the effects of future climate variability on glacier runoff in the Susitna River watershed upstream of the proposed Susitna–Watana Hydroelectric Project. The research findings provide important information necessary to evaluate how climate change will affect project operations and environmental resources over the project’s anticipated lifespan.
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Filling the Baseline Data Gap for Alaska’s West Coast: DGGS and contractors are developing critical image and elevation data for the coasts of Norton Sound and the Yukon–Kuskokwim Delta, an area that includes hundreds of miles of coastline and 29 coastal communities. Structure-from-Motion (SfM), an efficient and cost-effective state-of-the-art technology, is being used to process newly acquired aerial photographs. A major public data release is scheduled for this spring.
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Attack of the Frozen Debris Lobes!: DGGS and the University of Alaska Fairbanks are studying frozen debris lobes (FDLs), which are slow-moving landslides in permafrost. Several FDLs are in close proximity to the Dalton Highway and Trans-Alaska Pipeline. As of May 21, 2015, one FDL was 130.9 feet from the highway and advancing at a rate of 15.4 feet per year. At this rate, the FDL will reach the highway in approximately 8 years; however, new rate-of-movement results indicate it is speeding up and could impact the highway sooner.
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State-of-the-Art Computer Models of Water–Permafrost Interactions: DGGS is developing high-performance computing capabilities for hydrologic simulations. The system is now being used to study groundwater interaction with permafrost in Goldstream Valley and the North Slope.
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