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Additional protection measures may be developed through discussions with the
Service.

4. During Project implementation the Forest shall promptly notify the Service of any
emergency or unanticipated situations arising that may be detrimental for bull
trout relative to the proposed activity.

VIII. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act requires Federal Agencies to utilize their authorities to further
the purposes of the Act by carrying out conservation programs for the benefit of
endangered and threatened species. Conservation recommendations are discretionary
agency activities intended to minimize or avoid adverse effects of a proposed action on
listed species or critical habitat, to help implement recovery plans, or to develop
information. The Service recommends that the Forest implement the following
conservation measures.

1. In order to better assess sediment effects on bull trout from future instream
projects, take suspended sediment samples at the turbidity monitoring stations
established for the Project. Although turbidity and suspended sediment
concentration are correlated, the relationship varies between individual streams
and watersheds (Bash et al. 2001, Lewis et al. 2002, Rowe et al. 2003).

~ Measuring suspended sediment will assist in making stream-specific correlations
between suspended sediment concentrations and turbidity.

2. Continue to promote recovery of bull trout by identifying additional habitat
restoration opportunities and implementing these actions in the near-term.

3. Continue to survey and monitor bull trout populations and habitat.

To keep the Service informed of actions minimizing or avoiding adverse effects or
benefiting listed species or their habitats, the Service requests notification on
implementation of any conservation recommendations.

IX. REINITIATION NOTICE

This concludes formal consultation on the Roaring River Fish Passage Restoration
Project. As provided in 50 CFR §402.16, reinitiation of formal consultation is required
where discretionary Federal agency involvement or control over the action has been
retained (or is authorized by law) and if: 1) the amount or extent of incidental take is
exceeded; 2) new information reveals effects of the agency action that may affect listed
species or critical habitat in a manner or to an extent not considered in this Opinion; 3)
the agency action is subsequently modified in a manner that causes an effect to the listed
species or critical habitat not considered in this Opinion; or 4) a new species is listed or
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critical habitat designated that may be affected by the action. In instances where the

amount or extent of incidental take is exceeded, any operations causing such take must
cease pending reinitiation.
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APPENDIX
APPENDIX A: Rationale for Turbidity Threshold

Newcombe and Jensen (1996) predicted adverse effects (minor physiological distress,
reduced feeding rate) to adult and juvenile salmonids when exposed to suspended
sediment concentrations of 55 mg/1 for three hours. This is the approximate threshold we
are trying to establish for the Project. Turbidity is less difficult and more economical to
measure than suspended sediment and studies show correlations between the two
parameters. Turbidity measurements take 30 seconds and can be done on site and
therefore allow for rapid adjustments in Project activities if turbidity approaches
unacceptable levels. However, the relationship between turbidity and suspended
sediment varies between watersheds and even between different locations within the
same watershed (Henley et al. 2000). It appears, after reviewing the literature (Lloyd
1987, Lloyd et al. 1987, Dodds and Whiles 2004), that 25 NTUs provides an
approximation of the desired 55 mg/l threshold. Inthe Roaring River drainage, 25 NTUs
may actually correspond to a higher (or lower) suspended sediment concentration, but
even at levels as high as 403 mg/l, generally similar sublethal effects are expected for an
exposure duration of three hours (Newcombe and Jensen 1996). Not knowing the exact
relationship between turbidity and suspended sediment in Project area, applying the 25
NTU threshold appears reasonable in terms of reducing risks to bull trout.
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