PREDICTING LONG-TERM RIVER ADAPTATION TO DAM REMOVAL
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INTRODUCTION

Located on the Sandy River (OR, USA), Marmot Dam was a 14m-
high dam purposed for water diversion. Its 94 year operation
contributed to the severe decline of fish populations In the basin
(Taylor, 1998). The removal of Marmot Dam in 2007 was prompted
by mandated structural improvements.
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Fig 1. Project area map, and Marmot Dam demolition (Keller, 2010).

Approximately 730,000 m3 of impounded sand and gravel was
exposed to fluvial processes (Major, 2012). Extensive monitoring of
discharge, sediment transport, and changes in topography cover pre-
and post-removal periods.
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Fig 2. Sandy River before and after Marmot Dam removal (Podolak, 2011).

PACIFIC ANADROMOUS FISH

The Sandy River basin is critical habitat to several native Salmonid
species under federal protection.
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Fig 3. Spawning Pacific salmon (http://bristolbaysockeye.org/)
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RESEARCH OBJECTIVES

« Estimate the duration to establish a new equilibrium, In terms of
bed-material load transport.

* Predict potential locations of adequate habitat that support the
entire life-cycle of Pacific Salmon.

* Quantify the long-term effect of different removal strategies.

2D MORPHODYNAMIC MODEL

Delft3D I1s used to model the quasi-3D transport of three sediment
fractions: gravel and sand (development of bed topography), and
mud (affecting spawning habitat).
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Fig 5. Reservoir sediment GSD
(Squier Associates, 2000).
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Fig 4. Modelled water depth at section of Sandy River.

HABITAT ANALYSIS

The Habitat Suitability Index method Is used to identify potential
locations of habitat, based on a semi-quantitative mapping approach.
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The Pacific species of ocean-migrating
(anadromous) Salmonid spawn only once In
their lifetime. They have distinct life-stages,
and varying spawning seasons and habitat
preferences depending on the sub-species
(Bell, 1990).

Fig 7. Pacific Salmon life-cycle (https://www.nwfsc.noaa.gov).
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