DRAFT


Draft Adult and Juvenile Rainbow Trout Habitat Suitability Criteria
Draft adult and juvenile rainbow trout (RBT) habitat suitability criteria (HSC) were developed for the Placer County Water Agency (PCWA) Middle Fork American River Project (MFP) hydropower relicensing using a combined data set of existing fish habitat use data collected from northern, west slope Sierra Nevada rivers.   Data sets were used that appear not to have habitat availability limitations present in the river at the time the data were collected.  Data sets from small streams or data sets collected during low flow (i.e., when only low velocities and/or shallow depths were present) were excluded from consideration.  Data sets with an equal effort sampling design and/or collected in medium or larger streams at medium or greater flows were selected. Where possible, data sets with measured habitat availability data were used to allow potential assessment of habitat availability biases using preference ratio calculations (use/availability).   
The data sets selected include data collected on the Middle Fork Stanislaus River (2001), North Fork Stanislaus River “high flow” data set (1991), South Fork American River (2000), and the upper North Fork Feather River (2002).   All of these data sets were collected by snorkel observation by Mark Allen (Thomas R. Payne & Associates).

The individual data sets have been used to generate habitat suitability criteria for various northern, west slope Sierra Nevada hydropower relicensing projects (Stanislaus, Upper American River Project (UARP), El Dorado Irrigation District, DeSabla, Big Creek, Others).  In particular, HSC created for the Stanislaus Project and the SMUD Project have been used in various other relicensings.   The Stanislaus Project used primarily the Middle Fork Stanislaus River (2001) data with some reference to the North Fork Stanislaus River “high flow” (1991) data.   The UARP used the South Fork American River (2000) data and data from several small streams not used in this analysis.  NEEDS TO BE COMPLETED.
HSC were developed for water depth and water velocity.  Substrate or cover HSC were not developed because abundant cover in the form of large substrates is present in the MFP streams and it is not believed that cover or substrate is an important factor in determining the habitat use for juvenile and adult rainbow trout in these rivers.

Habitat use and availability data were plotted in combination with the preference ratio (use/availability) for each data set.   Limited habitat availability bias appeared to be present in each data set for velocity use.   In some cases the preference calculations indicated a habitat availability bias for depth (limited deep water habitat).
Habitat use data for each river was plotted together (overlain on each other) for three different size classes of RBT.   The size classes were juvenile and adult classes of 7 – <15 cm and 15 - 40 cm, respectively.  A small adult size class was also plotted that represented the smaller adults present in the small MFP streams, 10 – 20 cm.  At some future date HSC for a fry size class 30 - <70 cm will be developed.
Habitat suitability criteria were generated by enveloping the habitat use frequency data.  Professional judgment was used where necessary to envelop the frequency data in a manner that did not give undo weight to outlier points and that created criteria that were consistent between size classes.   The large body of evidence that shows salmonids typically use deeper and faster water as they increase in size, in particular, was used to develop the HSC.  The depth criteria were enveloped on the deep water side of the frequency data for adult fish at a suitability value of 0.5.   This was a professional judgment decision.   Limited habitat use occurred at the deeper depths, but limited deep water was available in the data sets.  RBT can and do use deep water in streams, but observations indicate it is less used than shallower water.
Figures 1a and 1b show the habitat suitability criteria for each RBT size class.  Figures 2 and 3 show the enveloped habitat use data for each RBT size class.  Figures 4 and 5 show the same data with histogram bin sizes that are doubled.  Additional figures are available in the spreadsheets.   PCWA RBT Adult HSC.xls shows the summary plots for depth and velocity for each data set.   In addition, individual spreadsheets are provided for each data set.  

Figure 1.  Draft habitat suitability criteria for rainbow trout.
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Figure 2.  Draft rainbow trout velocity suitability criteria enveloped on top of the Stanislaus 2001, Stanislaus 1991, South Fork American River (2000), and Upper North Fork Feather River (2002) habitat use data.
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Figure 3.  Draft rainbow trout depth suitability criteria enveloped on top of the Stanislaus 2001, Stanislaus 1991, South Fork American River (2000), and Upper North Fork Feather River (2002) habitat use data.
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Figure 4.  Draft rainbow trout velocity suitability criteria enveloped on top of the Stanislaus 2001, Stanislaus 1991, South Fork American River (2000), and Upper North Fork Feather River (2002) habitat use data (double the bin size of Figure 2).
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Figure 5.  Draft rainbow trout depth suitability criteria enveloped on top of the Stanislaus 2001, Stanislaus 1991, South Fork American River (2000), and Upper North Fork Feather River (2002) habitat use data (double the bin size of Figure 3).
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