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APPENDIX D

Habitat Characterization of Each Study Reach

Descriptions of the habitat characteristics in the bypass and peaking reaches, comparison stream reaches, and the tributaries are summarized in the sections below.  

Bypass Reaches

Middle Fork American River (Ralston Afterbay to French Meadows Reservoir)

The Middle Fork American River upstream of Ralston Afterbay was steep and confined with flows regulated by releases from French Meadows Reservoir and Middle Fork Interbay.  Large magnitude spill flows may occur during winter and spring storms, while minimum instream flows dominated the hydrograph from early summer through fall (Appendix C).  Water temperatures were also regulated by releases from French Meadows Reservoir and Middle Fork Interbay (Map AQ 12-3a, AQ 12-3b; Figure 12-2); average daily temperatures remained near 47 oF downstream of French Meadows Reservoir and Middle Fork Interbay year-round, warming gradually to an average of 65 oF in the mid-summer above Middle Fork Interbay and 68 oF above Ralston Afterbay.  The channel morphology was dominated by high-gradient habitats with coarse channel substrates.  Riparian vegetation was patchy, typically occurring in small bands immediately adjacent to the water’s edge in narrow canyon sections.  Canopy cover along the stream margins was usually less than 25%, increasing up to 75% in a few localized areas. 

Suitable breeding and rearing habitat occurred throughout most of the lower portion of the Middle Fork American River bypass reach becoming more limited upstream as the steep canyon walls narrowed and stream gradient increased (Map AQ 12-2).  Immediately upstream of Ralston Afterbay, breeding habitat occurred in large pool tailouts, side channels, and the margins of low-gradient boulder/cobble runs.  Although the narrow canyon and mature riparian vegetation created shaded, cooler conditions that may have reduced algal and periphyton growth, suitable rearing habitat occurred throughout much of the channel.  Upstream of Brushy Canyon, as gradients increased and cascades alternating with large deep bedrock pools became dominant, breeding and rearing habitats were limited and sparse.  Although Brushy Canyon Creek and Duncan Creek provide perennial flow to the river and potential adult refuge habitat in winter, they did not contain suitable breeding or rearing habitat.  

Rubicon River (Ralston Afterbay to Hell Hole Reservoir)

The Rubicon River above Ralston Afterbay is of moderate size, with valley widths and flows larger than the Middle Fork American River bypass reach, but smaller than the peaking reach.  Flows were regulated by Hell Hole Reservoir upstream with accretion flows occurring along the reach.  The hydrograph had relatively large magnitude flow events in winter and spring, and minimum instream flows through summer and fall (Appendix C).  Water temperatures were also regulated by Hell Hole Reservoir, which averaged 46 oF in spring and 55 oF in summer at the upstream end of the reach, and warmed to an average of 73 oF in summer above Ralston Afterbay (Map AQ 12-3a, AQ 12-3b; Figure AQ 12-2).  The channel morphology varied depending on local gradient and valley width.  A large proportion of the bypass reach is narrow and confined by bedrock.  Moderate-width depositional sections occur upstream of Ralston Afterbay and between Hell Hole Reservoir and the South Fork Rubicon River confluence.  Coarse-grained riffles, pools and runs were the primary instream habitats in wider reaches, while high-gradient riffles, step-pools, and cascades dominated confined reaches.  Riparian vegetation along the stream margins was patchy.  Canopy cover was typically low (less than 25%), with a few areas with greater cover (up to 50%). 

Large areas of high quality breeding and rearing habitat occurred throughout the first 14 miles above Ralston Afterbay, but suitable habitat was present in the entire bypass reach (Map AQ 12-2).  Pool tailouts, low-sloped cobble bars, cobble/boulder protected margins of runs and occasional side channels all provided suitable breeding habitat in the lower reaches.  As gradients increased upstream, suitable breeding habitat was limited to the margins of runs and occasional small pool tailouts.  Upstream of the confluence of the South Fork Rubicon River where valley widths increased, large areas of breeding and rearing habitat occur, but air and water temperatures were likely too low to be suitable.  Pilot Creek and the South Fork Rubicon River provide adult foraging and refuge habitat, but steep gradients and confined channels preclude suitable breeding habitat.  

Duncan Creek

Duncan Creek was a high gradient confined channel with naturally cold flows regulated by Duncan Creek Diversion.  Habitats were dominated by bedrock waterfalls, chutes, and plunge pools.  Little depositional sediment was observed, and canopy cover along the stream margins was low.  Average spring water temperatures were 52 oF just downstream of the diversion and 54 oF just upstream of the confluence with the Middle Fork American River.  In August, average water temperatures were 63 oF in the upper reaches and cooled to 61 oF near the confluence with the Middle Fork American River.  The cool water temperatures and steep channel morphology limited the amount of breeding and rearing habitat. 
Long Canyon Creek

The lower reaches of Long Canyon Creek were steep and confined, with flows regulated by diversions on the North and South Forks of Long Canyon creeks.  Habitats were dominated by boulder cascades, bedrock waterfalls, and plunge pools.  Depositional sediment was minimal, and canopy cover along the stream margins was low.  Water temperatures were naturally low, with average spring temperatures of 53 oF and 61 oF at the confluence of the North and South Forks of Long Canyon creeks and Rubicon River, respectively.  During August, average water temperatures were 62 oF in the upper reaches and warmed to 72 oF near the Rubicon River confluence.  The cool water temperatures and steep channel morphology limit the amount of breeding and rearing habitat. 

Peaking Reach

The Middle Fork American River below Oxbow Powerhouse was the largest river reach in the study area with large valley widths and alluvial channel morphologies that were controlled by bedrock outcrops.  Flows were regulated by Oxbow Powerhouse, which operated daily peaking for hydropower generation (Appendix C).  Water temperatures were also regulated by releases from Oxbow Powerhouse/Ralston Afterbay, which typically averaged 55 to 57 oF throughout the year and warmed to a summer average of 65 oF at the downstream end of the reach at the confluence with the North Fork American River (Map AQ 12-3a, AQ 12-3b; Figure 12-2).  Temperatures in the tributaries were similar to mainstem water temperatures in early spring, but by early summer, the tributaries continued to rapidly warm while the mainstem cooled (Appendix C).  The channel morphology throughout the peaking reach was dominated by coarse-grained riffle-pool-bar sequences.  Most cobble bars were steep-faced and lined with willow and alder shrubs, but many had low-gradient exposed areas on the upstream end.  Riparian canopy cover along the stream margins was generally low, but patches of dense willow and alder shrubs at the water’s edge created small areas with greater than 75% cover. 

Suitable geomorphic breeding and rearing habitat occurred throughout the peaking reach (Map AQ 12-2), primarily on the shallow upstream end of cobble bars.  Occasional side channels and shallow depositional areas near tributary confluences (e.g. Otter Creek and American Canyon Creek) and reaches with wider valley widths also provided suitable breeding and rearing habitat, but these locations were rare.  Most perennial tributaries along the peaking reach were steep and dominated by bedrock cascades (Pond Creek, Jesse Canyon, Canyon Creek, and Volcano Creek), thus providing adult foraging or refuge habitat, but very little suitable breeding or rearing habitat.  Gas Canyon Creek, Todd Creek and American Canyon Creek, while all small and generally steep, provided patches of suitable habitat in pool tailouts and runs.  Otter Creek at its confluence with the Middle Fork American River provided a long reach of riffle-run habitat that was suitable for breeding and rearing, but as gradient increased upstream, the creek became dominated by cascades and step-pool with limited breeding locations. 

Comparison Reaches

North Fork American River and Shirttail Creek

The North Fork American River near Shirttail Creek was similar in size to the upper portions of the peaking reach with steep bedrock canyon walls and coarse depositional bars on alternating banks.  Flows were unregulated on both the mainstem and Shirttail Creek, and water temperature was typical of natural snow-melt dominated Sierran systems at this elevation, averaging 60 oF in late spring and 75 oF in mid-summer in the mainstem (Appendix C).  The channel morphology in the mainstem was primarily coarse-grained high-gradient riffles and runs separated by large pools.  Riparian vegetation was sparse and limited to floodplain deposits near tributary confluences and other areas where the channel temporarily widened.  Canopy cover along the channel margins was typically less than 25% on the mainstem river and Shirttail Creek.  It was dense in localized areas, providing up to 100% cover of the water’s edge.  

Suitable breeding and rearing habitat occurred throughout the North Fork American River (Map AQ 12-2), primarily in boulder-protected margins of runs, boulder pockets along the edges of coarse bars and in shallow backwater eddies and side channels with coarse substrates.  The open canopy, warm temperatures and low consistent flows in summer provided suitable rearing habitat in shallow stream margins throughout the reach.  In Shirttail Creek, the gradient was moderate with step-pools, short cascades and shallow pools as the primary habitat types.  Breeding and rearing habitat occurred primarily in the pool tailouts, although small boulder-protected areas along the stream margin provided potential breeding locations.  

North Fork of the Middle Fork American River

The North Fork of the Middle Fork American River was unregulated with moderate gradients and valley widths.  Water temperatures averaged 60 oF in late spring and 70 oF in mid-summer (Appendix C).  The channel morphology was dominated by riffles, runs, and pools just upstream of the confluence and high-gradient riffles, runs and step-pools a few miles further upstream.  Substrates were generally dominated by cobbles and boulders, but bedrock outcrops were common and sand deposits occurred in many of the larger pools.  The river was subject to active instream dredging and mining in the accessible portion of river upstream of Circle Bridge, which created deposits of unconsolidated material and unnatural morphologic features, particularly in lower gradient, wider sections of stream.  Riparian vegetation was common, typically along both banks, and was mature on larger floodplain deposits.  Canopy cover along the stream margin varied from 25% to 75%. 

Suitable breeding habitat occurred throughout the North Fork of the Middle Fork American River (Map AQ 12-2), primarily in pool tailouts, cobble/boulder-protected margins of runs and on the downstream side of large boulders along the stream margin.  Although canopy cover was somewhat higher than on the North Fork American River or Rubicon River, water temperatures were warm and instream productivity was high, providing abundant algae and periphyton in shallow, open rearing habitats.
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