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Introduction
On March 12, 2009, Pacific Gas and Electric Company (PG&E) filed a License Surrender Application (LSA) for its existing 5.0 megawatt installed capacity Kilarc-Cow Creek Hydroelectric Project, Federal Energy Regulatory Commission (FERC) Project No. 606 (Project) with FERC in compliance with Title 18 of the Code of Federal Regulations (CFR), Part 6.
The Project is located in the Cow Creek Watershed in Shasta County, California.  It consists of two developments: the Kilarc Development located on Old Cow Creek and the Cow Creek Development located on South Cow Creek.  The Proposed Action would involve decommissioning all Project facilities at both developments.  Together, these Project facilities include 2 forebays and 5 associated dams; 20 canal sections with associated flumes, tunnels, and spillways; 1 siphon; 2 penstocks; 2 powerhouses with associated tailraces, switchyards and equipment; and transmission facilities.  The specific decommissioning activities are described in detail in Section 2.3.

Decommissioning the Project would restore natural streamflows and sediment transport to Old Cow and South Cow Creeks and remove Project-related fish passage impediments.  This would improve aquatic habitat and benefit anadromous salmonids.  Decommissioning may improve riparian habitat, benefiting riparian-dependent birds, amphibians, and other species.  

The Proposed Action may directly or indirectly affect listed fish species managed by the National Marine Fisheries Service (NMFS).  Federally listed fish species that may occur within the Action Area, as defined in Section 2.5, include Central Valley steelhead (Oncorhynchus mykiss) and Central Valley spring-run Chinook salmon (O. tshawytscha).  Steelhead are known to occur throughout the Cow Creek Development and areas upstream.  Central Valley spring-run Chinook salmon may occur within and below Wagoner Canyon, in the downstream portion of the Cow Creek Development.  Critical habitat is designated for steelhead within the Action Area on South Cow Creek.  
PG&E is the designated Non-Federal Representative (50 CFR Part 402.08) for FERC during decommissioning of the Project for informal consultation under the federal Endangered Species Act (ESA).  The ESA requires federal agencies such as FERC to ensure that their actions are not likely to jeopardize the continued existence of listed species or adversely modify or destroy designated critical habitat.  On behalf of FERC, PG&E is undertaking informal consultation under Section 7 of the ESA with the National Oceanic and Atmospheric Administration (NOAA), NMFS.  This Section 7 consultation evaluates the potential effects of the decommissioning of the Project on federally listed fish species in the Project Area in South Cow Creek and Old Cow Creek, and designated critical habitat for steelhead in South Cow Creek. 
This document combines a Biological Assessment (BA) and Essential Fish Habitat (EFH) Assessment (Appendix A).  The BA was prepared in accordance with legal requirements set forth under regulations implementing Section 7 of the ESA.  The purpose of this BA is to provide NMFS with the information needed to assess the Proposed Action and its likely effects on the Central Valley steelhead and spring-run Chinook salmon.  In its Biological Opinion, NMFS will determine whether the Proposed Action is likely to jeopardize the continued existence of the species.  If it deems appropriate, NMFS will issue an incidental take permit to cover any authorized take of these species associated with the Proposed Action.  The organization and content of this BA is consistent with NOAA Fisheries Northwest Region Consultation Initiation Template.
  The EFH Assessment was prepared in accordance with legal requirements set forth in the Magnuson-Stevens Fishery Conservation and Management Act.  The EFH Assessment was developed to evaluate the impacts of the decommissioning of the Project on EFH, as described in the BA.
1.1 Regulatory Overview 

PG&E submitted its LSA to FERC in March of 2009.  An anticipated order from FERC directing PG&E to decommission the Project will be a federal action that requires consultation under the ESA and other federal and state statutes.  Following acceptance of the LSA, FERC will prepare an Environmental Assessment (EA) under the National Environmental Policy Act (NEPA) and will consult with federal and state resource agencies under the federal ESA.  The California State Water Resources Control Board (SWRCB) will review PG&E’s application for Water Quality Certification under Section 401 of the Clean Water Act (CWA), and if appropriate, conduct a review under the California Environmental Quality Act (CEQA).
Following issuance of FERC’s License Surrender order and prior to beginning decommissioning activities, PG&E will be required to obtain a number of permits from state and federal agencies for actions associated with decommissioning facilities lying within or adjacent to waters of the United States, including wetlands.  These permits include a CWA Section 404 dredge and fill permit from the United States Army Corps of Engineers (USACE) and a CWA Section 401 certification from the SWRCB
.  The SWRCB will conduct a CEQA review prior to issuing the 401 certification.  
1.2 Project History
PG&E filed an application with FERC to surrender its operating license (PG&E, 2009) for the Project in compliance with 18 C.F.R. Part 6.  The LSA was distributed to federal and state resource agencies (including NMFS), local governments, Indian tribes, non-governmental organizations, members of the public, and others likely to be interested in the license surrender proceeding (Interested Parties).
PG&E initially sought a new license for the Project, filing a Notice of Intent (NOI) to relicense the Project with FERC in 2002.  However, after performing initial relicensing studies and consulting with resource agencies and other Interested Parties, PG&E ultimately concluded that the likely cost of providing the necessary level of Protection, Mitigation, and Enhancement Measures (PM&Es) for the resources affected by the Project would outweigh the economic benefit of generation at the Project over the life of a new license, and would result in the Project no longer being an economic source of power for PG&E’s electric customers.  Additionally, PG&E recognized that a limited-scope, cost-effective decommissioning could be achieved at about the same life cycle economic cost to its customers as continuing the relicensing, but with the significant environmental benefits of improving habitat for anadromous fish and other natural resources.  Consequently, in March 2005, PG&E entered into the Kilarc-Cow Creek Project Agreement (Agreement) with resource agencies and non-governmental organizations (Attachment 1 of Appendix A of LSA; PG&E, 2009).  Pursuant to the Agreement, PG&E, among other things, agreed not to file an application for a new license by the statutory deadline of March 27, 2005, and instead agreed to support decommissioning of the Project.  In exchange, the other signatories agreed to support a scope of decommissioning that would address specified subjects but would provide PG&E flexibility to address these subjects in the most cost-effective manner. 
PG&E held local public meetings in March, May, September, and November of 2007 to explain its decision not to seek a new license for the Project, to explain the license surrender process, and to solicit comments from Interested Parties to help identify issues of concern regarding Project decommissioning.  Notices for the meetings were placed in local newspapers and letters were sent to Interested Parties.  PG&E also hosted public site visits of the Project facilities in June 2007. 

PG&E used the comments received from Interested Parties and the Agreement, in conjunction with environmental, cultural, and recreational resource information collected during the initial phase of PG&E’s relicensing process, to develop a Preliminary Proposed Decommissioning Plan (PPDP).  PG&E presented the PPDP at a public meeting on September 12 and 13, 2007, followed by a 30-day public comment period that closed on October 12, 2007.  PG&E reviewed the comments and held additional public and agency meetings on November 7 and 8, 2007 to discuss PG&E’s responses to comments and describe the resource issues to be addressed in the LSA.  Based on these meetings, PG&E finalized the scope of additional studies that would be prepared for the LSA.  These additional studies, which PG&E considered necessary to ensure that environmental resources are adequately protected during deconstruction activities, were performed in spring and summer 2008.
PG&E submitted the Draft License Surrender Application (DLSA) to FERC on September 4, 2008 and made it available to the public for a 60-day comment period.  PG&E revised the DLSA based on the comments received and submitted the Final LSA to FERC on March 12, 2009.  As with the DLSA, PG&E distributed the LSA to all Interested Parties. 
1.3 Federal Action History
PG&E has consulted frequently with state and federal resource agencies since the initiation of this Project’s relicensing phase.  This consultation has continued as the Project evolved into the development of the LSA, and is expected to continue through the permitting and implementation phase, monitoring, and completion.  These agencies have had a large role in shaping the Proposed Action.  
Early coordination with the United States Fish and Wildlife Service (USFWS), NMFS, and the California Department of Fish and Game (CDFG) was conducted when PG&E sought a new license for the Kilarc-Cow Creek Project.  PG&E began discussions on relicensing options and decommissioning alternatives at an interagency meeting held in March 2004.  Several meetings were held in April 2004 with the purpose of identifying subject areas to be included in the formal Agreement and the desired conditions for each subject area post-decommissioning.  USFWS and NMFS were both signatories to the Agreement that was finalized on March 22, 2005.  Recent communications from NMFS, USFWS and CDFG reassert their support of the Agreement and Proposed Action.  In a letter (dated July 6, 2009) filed with FERC regarding comments, recommended terms and conditions, and a motion to intervene for the Project, NMFS states:

"NMFS remains committed to working cooperatively with Pacific Gas and Electric (PG&E) and other stakeholders in the decommissioning process. Decommissioning, as described in the Final License Surrender Application, remains the most viable alternative for maximizing benefits for anadromous fish.”  

USFWS filed a letter (dated July 10, 2009) that states: 

"The Service remains committed to working cooperatively with PG&E and other stakeholders throughout the decommissioning process.  Decommissioning, as described in the License Surrender Application (LSA), remains the most viable alternative for maximizing benefits for fish and wildlife resources, including special status and listed anadromous fish species.”
In a letter (dated July 10, 2009) filed with FERC regarding notice of intervention, comments and recommendations, CDFG states:
“These conditions are consistent with the PM&E Measures put forth by PG&E in the FLSA which CDFG and other parties to the Agreement mentioned earlier in this filing helped develop, and are meant to reinforce CDFG’s support of the current Decommissioning Plan as the best alternative to restore habitat and instream flows for the benefit of anadromous fish.”

PG&E produced a number of resource reports documenting the results of the relicensing studies, including the Aquatic Habitat and Fisheries Report in November 2007 (PG&E, 2007a).  A site visit was held with PG&E, NMFS and CDFG on August 20, 2008.  NMFS was represented by David White, Habitat Conservation Division, Santa Rosa Office.  The general purpose of the site visit was to tour Project facilities, and discuss the Decommissioning Plan and any potential resource issues.  Key discussions during the site visit included fish passage guidelines, sediment accumulation behind dam structures, and fish rescue from Kilarc Forebay.  To begin early coordination for the ESA Section 7 consultation, a meeting with NMFS (Naseem Alston, Protected Resources Division, Sacramento Area Office) was held on August 28, 2008 to discuss the ESA consultation process, the description of the Proposed Action, species and conservation measures to be included in the BA, and the DLSA.  
On December 17, 2008, a meeting was held in Sacramento with NMFS staff Naseem Alston and Howard Brown to discuss the Section 7 ESA consultation schedule and review an outline of the Draft BA.  On December 17, 2008, PG&E also met with representatives from NMFS (Naseem Alston, David White, and Craig Anderson), USFWS, CDFG, and the SWRCB.  Topics of discussion included the planned decommissioning activities for Project facilities and their potential impacts on fish passage, and protection measures proposed to be incorporated at the dam decommissioning sites to protect fisheries resources.
On January 6, 2009, PG&E met with Jeremiah Karuzas from USFWS to discuss listed species with potential to occur in the area, potential impacts of decommissioning to these species, and proposed avoidance and minimization measures.  On January 26, 2009, PG&E sent a letter to Kathleen Wood and Bill Foster (USFWS) in response to their request for additional information on effects of the Proposed Action to fish and wildlife species, 60 days prior to filing the LSA (as requested).
Comments were received from regulatory agencies on the DLSA, following its public release in September 2008.  To facilitate interagency coordination, a draft table of PG&E’s responses to agency comments was emailed to agency staff on February 9, 2009.  An interagency meeting was held on February 10, 2009 in Sacramento with representatives from USFWS, CDFG and SWRCB to discuss the PG&E responses to their comments on the DLSA and solicit further input from agency staff.  On February 17, 2009, PG&E spoke with CDFG and USFWS about several alternatives that could address a CDFG comment to the DLSA concerning removal of gunite in Hooten Gulch next to the Cow Creek Powerhouse.  PG&E also spoke with NMFS staff David White and Naseem Alston on February 25, 2009 about NMFS’s comments on the DLSA and to solicit further input. 
PG&E submitted a Draft BA to NMFS on April 30, 2009.  Several phone communications followed to discuss the BA:
April 30, 2009:  Naseem Alston (NMFS) and Ruth Sundermeyer (PG&E))
May 27, 2009:  Naseem Alston, David White, Kathryn Kempton (NMFS), Matt Myers (CDFG), Charles White, Ruth Sundermeyer (PG&E), Jeff Osterman (CH2M Hill), and Jean Baldrige (ENTRIX)
June 29, 2009:  Naseem Alston (NMFS) and Coralie Dayde (ENTRIX)
July 27, 2009:  Naseem Alston, (NMFS), Matt Myers, Mike Berry (CDFG), Charles White, Ruth Sundermeyer (PG&E), Larry Wise and Coralie Dayde (ENTRIX, Inc.)
Naseem Alston transmitted NMFS comments on the BA to PG&E by email on June 12, 2006.  These comments have been addressed in this document.
Description of the Action and Action Area
2.1 Federal Action 
PG&E has applied to FERC for authority to decommission and remove the Project facilities, as described in the Proposed Decommissioning Plan (PDP) (Appendix A of LSA, PG&E 2009).

2.2 Project Purpose and Objectives
The purpose of and need for the Proposed Action is to implement an anticipated order from FERC directing PG&E to decommission Project facilities.  The proposed decommissioning would achieve the following objectives: 
· Restore natural streamflows to Old Cow, South Cow, North Canyon, South Canyon, and Mill Creeks, improving aquatic habitat and benefiting steelhead and Chinook salmon, which are listed as threatened under the federal ESA.

· Improve riparian habitat, thereby benefiting riparian-dependent birds, amphibians, and other species.

· Remove Project-related obstructions to fish migration.
· Restore natural sediment transport downstream of the Project diversions.
· Decommission all conveyance facilities and forebays in an environmentally sound manner.
2.3 Project Description
The Project is located in the Cow Creek Watershed in Shasta County, California.  It consists of two developments: the Kilarc Development located on Old Cow Creek and the Cow Creek Development located on South Cow Creek (Figure 2-1).  The Proposed Action would involve decommissioning all Project facilities at both developments.  Together, these Project facilities include 2 forebays and 5 associated dams; 20 canal sections, with associated flumes, tunnels, and spillways; 1 siphon; 2 penstocks; 2 powerhouses with associated tailraces, switchyards and equipment; and transmission facilities.
The decommissioning of the Project would involve the dismantling, demolition or removal of a variety of Project features, including in-channel structures, water conveyance systems and various types of mechanical and electrical equipment.  The structures would be removed by mechanical means
.  Typical equipment may include multi-terrain loaders and rubber-tired backhoe loaders similar to Caterpillar models 297C and 450E, respectively.  In-channel diversion dams would be removed to discontinue water diversions, restoring streamflow to the bypass reaches, and to allow for free passage of fish and distribution of channel sediments.  This would return the stream to a more natural state that would provide better conditions for aquatic resources.  Some abutments and foundations of the diversion dam in South Cow Creek would be left in place to protect stream banks and provide grade control.  At the two powerhouse structures, the turbines, generators and all associated mechanical and electrical equipment would be removed.  The buildings themselves would be left in place and secured to ensure historic preservation.  An option for the future reuse of the powerhouse buildings would be preserved.  Forebays, penstocks, tailraces, and other equipment associated with the two powerhouses would be decommissioned.
New road segments would need to be constructed in order to access some areas of the Kilarc Main Canal during decommissioning.  Thirteen short potential access road segments are being considered, encompassing about 0.5 mile in total distance, or two-thirds of an acre.  New access road segments created for this purpose on PG&E land would be restored to a natural condition.  New road segments created on private lands and existing roads would be either restored or left in place, based on landowner preferences.
The proposed decommissioning activities described below include specific avoidance and minimization measures that have been included as part of the Proposed Action to minimize impacts to listed species.  These activities and measures are consistent with those described in Appendix A and Section E-4 of the LSA (PG&E, 2009). 
2.3.1 Cow Creek Development

The Cow Creek Development is located in the South Cow Creek sub-watershed.  The sub-watershed encompasses approximately 78 square miles, and the drainage area at South Cow Creek Diversion Dam is 47 square miles.  The average yearly runoff at the dam is 79,500 acre-feet (af), about 37 percent of which is diverted to the Cow Creek Powerhouse.  The estimated dependable generating capacity of the Cow Creek Development is about 400 kilowatts (kW) and the estimated average annual energy generated is 12 million kilowatt hours (kwh).

The Cow Creek Development features include: 

· South Cow Creek Diversion Dam and Appurtenant Structures
· Mill Creek Diversion Dam 
· South Cow Creek Main Canal 

· Mill Creek-South Cow Creek Canal

· Cow Creek Forebay Dam and Forebay

· Cow Creek Penstock

· Cow Creek Powerhouse

· Cow Creek Access Roads and Staging Areas
The Mill Creek-South Cow Creek Canal conveys diverted water from Mill Creek into South Cow Creek above the South Cow Creek Diversion Dam.  From South Cow Creek, the water is diverted into the South Cow Creek Main Canal and into the Cow Creek Forebay.  From Cow Creek Forebay, the water flows through a penstock to Cow Creek Powerhouse.  The water is then discharged from the powerhouse to Hooten Gulch, approximately 0.5 mile upstream of its confluence with South Cow Creek (Figure 2-2). 

South Cow Creek Diversion Dam and Appurtenant Structures
Water is diverted from South Cow Creek into the South Cow Creek Main Canal at the South Cow Creek Diversion Dam.  The dam is a concrete capped steel bin wall and rock fill dam, 86.5 feet long, 12.3 feet wide, and 8.5 feet high built on top of independent upstream and downstream concrete cut-off walls (foundation footers) that are embedded in the stream bed.  Water diverted by the dam passes through a concrete intake structure, with a trash rack and control gate, into a transition section.  In the transition section, water is split between the South Cow Creek Main Canal and the South Cow Creek fish ladder.  Water going to the fish ladder passes through a control gate and down the ladder.  Water going to the canal passes through a fish screen and then a control gate before entering the canal.

Decommissioning the dam would be accomplished through mechanical means, which may include backhoes and loaders.  Decommissioning would include removing the concrete cap, removing fill, and removing the bin walls and interior baffles.  Some abutments and foundation structures that connect to the steep side slopes and below the channel bed would be left in place to minimize potential future erosion and disturbance to the slopes.  These structures include the two parallel cut-off walls beneath the bin wall dam structure and the retaining walls on both slopes.  Retention of the cut-off walls would provide bed grade control after the dam is removed.  A portion of the north bank retaining wall would be left in place, with fill behind the wall graded to match the existing slope.  Retention of the wall would provide erosion protection and address landowner concerns over bank stability.  A portion of the south bank retaining wall adjacent to the intake would also be left in place to avoid destabilizing the steep bank behind and above it.  
The sediment resting against the upstream side of the diversion dam would be pulled back at its natural angle of repose to unweight the upstream bin wall.  The broken concrete from the dam and ancillary structure removal would be placed in the first reaches of the main canal and covered with native material.  The fill material between the bin walls would also be excavated and disposed of in the same manner.
Decommissioning would also include removing all equipment at the diversion dam site, including electrical, mechanical devices, gates, screens, rakes, exposed rebar, metal cables, crib dam sheet metal panels, tie bars and drainage pipes.  Equipment access would minimize environmental damage to the surrounding vicinity.  More detail about road access to these structures is provided in Section 2.3.1.8 Cow Creek Development Access Roads and Staging Areas.  
Avoidance and Minimization Measures
1) Avoid Sensitive Periods for Steelhead and Chinook Salmon 
The decommissioning work would be conducted from July through September when neither adult steelhead nor Chinook salmon of any life stage are present in South Cow Creek.  

2) Isolate Construction Area and Conduct Fish Rescue in Instream Work Area 

The construction area would be isolated from the active stream using temporary cofferdams/diversions or other such barriers.  It is estimated that up to 400 feet of stream channel may need to be dewatered to remove the dam and excavate the pilot thalweg channel (see below).  Water would be routed around the construction area in pipes or by removing the dam in two or more phases, while the isolated portion of the dam is removed.  After the work area is isolated, a fish rescue would be conducted in about 400 feet of stream to remove any fish trapped in the work area.  The fish rescue would be conducted using seines to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted after seining is completed, to capture fish in areas where seining cannot be successfully implemented.  These fish would be relocated to an adjacent section of stream with suitable habitat within South Cow Creek, identified in consultation with NMFS and CDFG.  The work area would then be drained and all work would occur in the dried section of channel to minimize potential discharge of sediment or chemicals from construction equipment.  
3) Meet NMFS Passage Guidelines for Anadromous Salmonids
A portion of the South Cow Creek Diversion Dam (i.e., the cut-off walls) may be left in place as a grade control structure.  The top of the cut-off walls are at about the same elevation as the natural stream bed in this area and also approximate the elevation of the head of the downstream riffle.  Because of this, it is not anticipated that the cut-off walls would form a passage barrier.  However, if such a barrier is formed, PG&E will modify these cut-off walls or implement other appropriate measures to meet NMFS passage guidelines (e.g., drop, velocity, depth and other site-specific factors) for anadromous salmonids.  PG&E will consult with NMFS on designs to provide adequate fish passage.  
4) Sediment Release Measures

Following removal of the South Cow Creek Diversion Dam, the downstream face of the sediment wedge left in place at the diversion structure would be reshaped to an appropriate angle of repose.  A pilot thalweg would be formed to ensure temporary fish passage until the stored sediments have been transported by flow from the former impoundment site and to help advance the processes of natural channel formation at the knickpoint created by the dam removal.  The following specifications will be incorporated into the pilot thalweg channel based on the current understanding of the site: 
· Excavation of a pilot thalweg through the sediment wedge that connects with the existing thalweg at a nearby upstream point to the thalweg immediately downstream of the dam.
· Shaping the pilot thalweg on site during the dam removal process.  

· Dimensioning the pilot thalweg so that it has, at minimum, a 6-foot bottom width, which is approximately 20 percent of the 30-foot bankfull channel width downstream from the dam.  

· Laying back the side slopes of the pilot thalweg to a natural, stable angle of repose.
· Construction of the thalweg channel so that the starting depth at the downstream end of the channel is approximately equivalent to the water surface elevation of the plunge pool immediately downstream from the dam.

· Incorporation of coarse bed-elements or other techniques into the pilot thalweg channel, to ensure appropriate depth and velocities for fish passage, as needed. 

The final design will be based on the best available information at the time prior to implementation, in consultation with NMFS and CDFG.  PG&E will make adjustments to the thalweg dimensions and elevation if site-specific conditions make it infeasible to construct the pilot channel to the recommended specifications at the dam site.  A biologist will inspect the thalweg channel, including where it passes over the cut-off walls, within one month after water has been returned to the stream to verify that the thalweg channel is passable.  PG&E will provide notification to resource agencies prior to this monitoring so that agency staff may participate in this survey.  If it appears the fish may not be able to readily pass through the channel, PG&E will work with NMFS and CDFG to make modifications to the channel to allow passage.
Sediments excavated from the South Cow Creek Diversion impoundment and within the bin walls (if not composed of non-native material) would be distributed along the channel margins
.  These native sediments would be placed so they do not interfere with riparian vegetation.  These sediments and the stored sediments that were not disturbed during construction would be available for future recruitment during high flow events to downstream areas.  It is estimated that up to approximately 150 cubic yards (0.09 af) of sediment behind South Cow Creek Diversion Dam would need to be removed in order to remove the dam itself, to help shape the sediment wedge against the upstream dam face, and to create a pilot thalweg channel.  This would leave approximately 1,150 cubic yards (0.70 af) stored behind the dam, all of which would be mobilized over time by natural sediment transport processes.  Non-native angular rock material (which may potentially be found between the bin walls of South Cow Creek Diversion Dam) would be disposed of locally at a suitable site (e.g., as canal fill) but would not be placed in the stream.

5) Monitor Passage Conditions Following Removal of South Cow Creek Diversion Dam
To assess the efficacy of the sediment release measure described above and monitor for any potential development of long-term barriers, PG&E will monitor fish passage conditions from upstream of the current sediment accumulations above the dam to a point approximately ten channel widths downstream of the dam after the diversions are removed.
Monitoring would be conducted for two years after decommissioning of the diversion dam.  In each year of monitoring, monitoring would be conducted once after the first major runoff event (as access conditions and staff safety allows) and once again later in the year during the low-flow season, when the condition of the streambed can be more easily assessed.  A biologist with experience in assessing fish passage will conduct the monitoring.  The biologist will walk the stream segment described above and visually assess for any passage challenges arising from sediment movement (i.e., shallow riffles or bars) and obtain depth and velocity measurements at critical high elevation points.  PG&E will provide notification to resource agencies prior to monitoring so that agency staff may participate in this survey.  PG&E will provide a summary of monitoring results at the conclusion of each year of monitoring to the NMFS, CDFG, USFWS, SWRCB and FERC.  In the event that decommissioning is followed by two dry water years, PG&E will consult with the agencies to determine if the second year of monitoring should be postponed.  If this occurs, the second year of monitoring would be conducted under the USACE Section 404 permit.
If, during the monitoring, a long-term passage impediment is identified as a result of the diversions being removed, PG&E will consult with the CDFG, NMFS and USACE under the Section 404 permit to determine appropriate measures to remedy the situation.

6) Bank Erosion at South Cow Creek Diversion Dam  
To minimize potential impacts associated with bank erosion, a monitoring assessment would be performed after removal of the dam.  A visual assessment with photographic documentation of the impounded sediment wedge and streambanks adjoining the perimeter of the former impoundment area would be conducted after spring runoff, as soon as weather permits access to the sites and flows are low enough that the streambanks can be easily observed.  The visual assessment would be used to identify any areas of active erosion or undercutting, or areas that appear to be susceptible to erosion.  Monitoring would be conducted for two years. 

If during the monitoring assessment substantial erosion or bank undercutting is observed, erosion control measures would be implemented and installed, as feasible, in the channel.  PG&E will adhere to standard procedures, including applicable measures developed by the United States Forest Service (USDA-FS) and published in Water Quality Management for Forest System Lands in California Best Management Practices (USDA-FS, 2000)
.  Bank erosion control measures will be designed in consultation with CDFG and the Regional Water Quality Control Board—Central Valley Region (RWQCB-CVR) during the permitting process.  These erosion control measures may include planting vegetation on the exposed banks to help in stabilization, use of geotextile fabric, dormant pole plantings, or other techniques that may be suitable, potentially in combination with rip-rap for stabilization.  Any revegetation would be consistent with a Mitigation and Monitoring Plan (MMP).
7) Prepare and Implement a Mitigation and Monitoring Plan  

PG&E will prepare and implement an MMP for impacts to riparian vegetation near the South Cow Creek Diversion Dam.  The MMP will be developed in consultation with USACE, CDFG, and RWQCB-CVR as part of the permitting process.  The MMP will include mitigation areas, goals, the species to be used, as well as methods and performance criteria.  Riparian vegetation requiring restoration or mitigation would be monitored for five years
 following decommissioning.
8) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices 
PG&E will design and implement site-specific Best Management Practices (BMPs) to avoid potential slope erosion and increased sedimentation in streams during and after construction activities at the South Cow Creek Diversion site.  These BMPs will include restoration of natural drainage paths, and recontouring of slopes to match pre-existing slope morphology, where applicable.  Revegetation would be implemented to increase bank stability, as described in Measure 7, above.  Additionally, PG&E will implement stormwater pollution prevention BMPs, and include a monitoring and maintenance schedule to ensure BMP effectiveness for sediment control, spill containment, and post-construction measures.  Soil erosion and sedimentation control and stormwater pollution prevention BMPs are general and will apply to all Project features.  These measures are described in more detail in Section 2.3.3 General Avoidance and Minimization Measures.
Mill Creek Diversion Dam and Canal Intake
The Mill Creek Diversion Dam is located about 0.1 miles upstream of Mill Creek’s natural confluence with South Cow Creek and diverts water from Mill Creek into the Mill Creek-South Cow Creek Canal.  The dam is a concrete structure, 40.3 feet long and 2.5 feet high set on top of a bedrock slab.  Decommissioning would activities include demolition and removal of the diversion, gate and supporting structure from the site.  Concrete from the dam and guide walls would be buried in the canal.
Avoidance and Minimization Measures

1) Isolate Construction Area and Conduct Fish Rescue in Instream Work Area 

The construction area would be isolated from the active stream using temporary cofferdams/diversions or other such barriers.  After a work area is isolated, a fish rescue would be conducted in about 100 feet of stream to remove any fish trapped in the work area.  The fish rescue would be conducted using seines to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted after seining is completed, to capture fish in areas where seining cannot be successfully implemented.  These fish would be relocated to an adjacent section of stream with suitable habitat.
2) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

Soil erosion and sedimentation control and stormwater pollution prevention BMPs will be identified and implemented for all Project features, as described in Section 2.3.3 General Avoidance and Minimization Measures.
South Cow Creek Main Canal and Tunnel
The South Cow Creek Main Canal, including the tunnel, is a little over 2 miles long and approximately 13 feet wide and 4.8 feet deep.  It has a capacity of 50 cubic feet per second (cfs) and an average grade of 0.0015 percent.  Approximately 0.12 mile of the canal is lined with shotcrete and approximately 1.9 miles are unlined.  The tunnel is about 200 feet long and is 6 feet wide by 6.8 feet tall.  Two additional subfeatures are located along the canal: a cross-over flume and a cat bridge.  There is limited elevation and watershed drainage above the canal, with a significant percentage of that seasonal runoff crossing the canal on a single cross-over flume.
Abandoning the canals in place, with strategic breaching, would be the preferred alternative for private landowners on whose property the canal is located.  For the earthen section of the canal, strategic breaching would address storm runoff and avoid potential erosion/sediment issues.  The short, shotcrete-lined canal segment from the diversion structure to the bridge would have the shotcrete removed and placed in the bottom of the canal.  The canal segment would then be filled with material from the berm, burying the shotcrete.

The cross-over flume is a metal structure that could be easily removed.  Given the minimal amount of runoff from uphill sources and the difficulty of maintaining the structure after abandonment, the recommendation is to remove the flume.  Removal could be done primarily through unbolting or cutting metal connections.  Foundations would be left in place to avoid disturbance to the steep slopes.

The cat bridge is a substantial structure tied into the walls of the canal.  The bridge would be abandoned in place to allow access across the dry canal.  The tunnel section would be plugged with concrete at its upstream and downstream ends (for public safety) and abandoned in place.  The spillways (two or three) would be modified such that the spill height elevation would be the same as the canal bottom.  Details about road access to these structures are provided below in the Section 2.3.1.8 Cow Creek Development Access Roads and Staging Areas.
Avoidance and Minimization Measures

1) Retain Fish Screen in South Cow Creek Main Canal 

The fish screen at the diversion dam would be kept in place until after any fish rescue is complete and the head of the canal is closed off to isolate it from the active channel, so fish can no longer enter the canal.  Once the fish rescue is accomplished, the head of the canal would be closed before the screen is removed.
2) Conduct Fish Rescue in Canals  
Prior to decommissioning, a fish rescue would be conducted to remove any fish in the canal.  The rescue would target salmonids and lamprey for rescue.  Non-native fish such as golden shiner would not be rescued.  The rescue would be implemented by partly draining the canal and then seining and electrofishing to remove fish.  The fish rescue would be conducted using seines and fyke nets to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted afterwards in areas where seining cannot be successfully implemented.  Rescued fish would be relocated to an area to be identified in consultation with CDFG and NMFS, unless consultation with these agencies determines that these fish should not be rescued and relocated.  Non-native fish would not be relocated into anadromous waters.  Once the fish rescue is complete, the canal would be allowed to dewater completely and decommissioning would commence.
3) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

All natural drainage paths along the canal and tunnel will be identified during pre-construction surveys.  Slopes prone to instability will be identified, and site-specific BMPs will be adopted to avoid potential slope erosion and increased sedimentation in streams during construction activities and after decommissioning is complete, including restoration of natural drainage paths and recontouring of slopes to match pre-existing slope morphology, as feasible.  Revegetation would be implemented to increase bank stability, and stormwater pollution prevention BMPs would be implemented, as described in Section 2.3.3 General Avoidance and Minimization Measures.
Mill Creek-South Cow Creek Canal
The Mill Creek-South Cow Creek Canal is unlined, with a 5-foot-long by 3.3-foot-deep cross section, and has a total length of 0.17 mile, a capacity of 10 cfs and an average grade of 0.0021 percent.  Decommissioning activities would consist of abandoning the canal and filling it with excavated dam material covered with natural material, where reasonably feasible, to minimize environmental disturbance of the berm.  This would be the preferred alternative for private landowners on whose property the canal is located.  Strategic breaching would be implemented to prevent retention of runoff water, where necessary.
Avoidance and Minimization Measures

Avoidance and Minimization Measures 1, 2 and 3 from the South Cow Creek Main Canal (Section 2.3.1.3) would also be implemented at the Mill Creek-South Cow Creek Canal.
Cow Creek Forebay
Cow Creek Forebay has a gross and useable storage capacity of 5.4 af at an elevation of 1,537.2 feet above mean sea level (MSL), and a surface area of 1 acre.  The Cow Creek Forebay is comprised of a forebay dam, an intake structure and a spillway.  The dam is an earth-filled berm and has a maximum height of 16 feet, a maximum base of 54 feet and a crest length of 653 feet.  The spillway is 49.7 feet wide, 1.7 feet deep, and has a rated capacity of 50 cfs with 1.2 feet of freeboard.  The spillway is a side discharge overflow section of shotcrete reinforcement leading to a natural waterway with the upper portion also armored with shotcrete.  
The intake structure has a 42-inch slide gate, hydraulically operated and protected by a trash rack.  The intake consists of a concrete structure supporting a control gate and automated trash rake.  The outlet structure consists of a submerged 42-inch pipe which transitions into the penstock.  A metal catwalk provides access to the intake and Corrugated Metal Pipe (CMP) telemetry shafts.  

During decommissioning, the forebay would be dewatered to the extent practicable, although some small pools of water may remain, and all additional removal work would occur in the dry.  By necessity, this would occur after the canal has been dewatered.  Work would involve removing the forebay by backfilling with the adjacent berm material, grading, and reseeding.  Removal of the outlet structure would consist of removing structural steel elements, cutting off corrugated metal pipe flush with the bottom, breaking up concrete, and backfilling.  Broken concrete would be placed in the forebay and covered with earth.  The work would include removing the mechanical trash rake and the demolition and removal of the concrete walls.  Below-grade structures would be left in place and graded over.  The spillway would be abandoned in place to minimize disturbance to the slope that would be caused by its removal.  
Avoidance and Minimization Measures

1) Isolate Construction Area and Conduct Fish Rescue in Cow Creek Forebay  

A fish rescue would be conducted to remove fish species trapped in the Cow Creek Forebay.  The rescue would target salmonids and lamprey for rescue.  Non-native fish, such as golden shiner, would not be rescued.  To facilitate the fish rescue, the forebay may be drained to a few isolated pools to concentrate the fish.  The fish rescue would be conducted using seines or electrofishing depending on site-specific conditions.  Rescued fish would be relocated to an area to be identified in consultation with CDFG and NMFS.  Non-native fish would not be relocated into anadromous waters.
2) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

Soil erosion and sedimentation control and stormwater pollution prevention BMPs will be identified and implemented, as described in Section 2.3.3 General Avoidance and Minimization Measures. 
Cow Creek Penstock

The Cow Creek Penstock is a 4,487-foot-long buried steel pipe.  Beginning at the upstream end, the first 15 feet of penstock consist of 0.19-inch-thick steel pipe, with a diameter that tapers from 42 to 36 inches.  The next 766 feet consist of 36-inch-diameter, 0.5-inch welded steel pipe.  The final 3,706 feet are made of riveted steel with a 30-inch diameter and plate thickness that varies from 0.19 to 0.44 inches and includes a short tapered section.

The penstock would be decommissioned and abandoned in place to minimize site disturbance.  The upstream and downstream ends of the penstock would be plugged with an engineered concrete block to prevent access.  Decommissioning the penstock is not expected to have any effect on federally listed fish species and their habitat.
Cow Creek Powerhouse, Switchyard and Tailrace
The Cow Creek Powerhouse is a 53.5-foot by 35-foot steel truss structure (plan dimensions) composed of cut stone walls and a corrugated metal roof.  The powerhouse contains two generators and other electric and mechanical equipment.  The switchyard is located immediately adjacent to the powerhouse.  The switchyard includes a three-phase, oil-immersed, self-cooled outdoor unit.  PG&E’s interconnected transmission system passes through the powerhouse switchyard via a 70-foot-long, 60-kilovolt transmission tap line which would remain in place.  After water passes through the turbines in the Cow Creek Powerhouse it leaves the powerhouse and flows into the tailrace that in turn discharges to Hooten Gulch.

Hooten Gulch is a low-gradient, steep-banked stream.  The substrate within the gulch consists mainly of cobble, with lesser components of gravel and boulder.  The lower portion of Hooten Gulch (about 0.5 mile) carries tailrace water from the Cow Creek Powerhouse to South Cow Creek, resulting in this portion of Hooten Gulch having year-round flows, except during outages.  Releases from the powerhouse typically range from a high of about 50 cfs in the winter to a low of about 3 cfs during the summer.  Decommissioning would end artificial flows within Hooten Gulch, which would return to its natural ephemeral condition.  Relicensing studies conducted in 2003 noted that Hooten Gulch upstream of the powerhouse was dry in the summer and fall months, indicating an ephemeral channel.  This channel was also carrying very little flow (less than 0.1 cfs) during a site visit in April 2008.  However, based on the channel morphology, occasional episodic high flow events, probably during the winter and spring seasons, are capable of eroding banks, scouring pools, and transporting sediments (PG&E, 2009).  The banks along Hooten Gulch are heavily eroded.  A short section of the channel banks and bottom (approximately 170 feet) near the powerhouse are lined with gunite to protect the bank, parking lot and powerhouse from erosion.  The Abbott Ditch Diversion Dam (not Project-related), currently blocks access to Hooten Gulch for anadromous fish.
Decommissioning of the powerhouse and switchyard would involve removing the turbines, generators, and all associated electrical and mechanical equipment and abandoning the structure in place.  The turbine pits (located inside the powerhouse structure) would be filled with mass concrete or other suitable fill material, and capped with concrete to be flush with the surrounding floor.  The powerhouse structure would be secured and left in place, leaving the option for future reuse of the structure available.
The switchyard would be dismantled and all equipment and structures would be removed.  Decommissioning the powerhouse and switchyard is not expected to have any effect on listed species.  Decommissioning the Cow Creek Powerhouse Tailrace would involve abandoning it in place, backfilling with adjacent berm material, grading, and reseeding.  
The shotcrete armor in Hooten Gulch adjacent to the powerhouse would be removed.  New bank stabilization measures, designed to be more fish and habitat friendly, would be installed to protect the bank, parking lot and powerhouse from erosion.  These measures will be developed in consultation with CDFG and NMFS.  The shotcrete would be buried in the tailrace and covered with natural material.  
Avoidance and Minimization Measures

1) Discontinue Cow Creek Powerhouse Operations in Spring

During decommissioning, operations at Cow Creek Powerhouse would be discontinued in the spring when natural flow is present in Hooten Gulch.  This would allow fish to move downstream naturally as flows decline.
2) Remove Hooten Gulch Gunite and Implement Bank Stability Measures during the Dry Season

PG&E will remove the gunite in Hooten Gulch and install any replacement bank stabilization measures during the summer when the gulch is dry.  This will minimize the potential for turbidity and contaminant impacts, as no fish or aquatic organisms would be present.
3) Prepare and Implement a Mitigation and Monitoring Plan  

PG&E will prepare and implement an MMP for impacts to riparian vegetation at Hooten Gulch, as described in Measure 7 of Section 2.3.1.1.
4) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices
Soil erosion and sedimentation control and stormwater pollution prevention BMPs will be identified and implemented during decommissioning work in Hooten Gulch and the tailrace, as described in Section 2.3.3 General Avoidance and Minimization Measures. 

Cow Creek Development Access Roads and Staging Areas
The Cow Creek Development is accessed from the southwest on State Route (SR) 44 via South Cow Creek Road.  South Cow Creek Road, a paved county road, connects with SR 44 approximately 35 miles east of Redding.  South Cow Creek Road has been defined by Shasta County to end at the pavement terminus where it is gated.  The unpaved road continues over private property to the Cow Creek Powerhouse a short distance beyond.  From there, over private lands, a single-lane, unpaved, rough road, portions of which have steep grades, continues on and connects unpaved spur roads (access roads) that provide access to the Cow Creek Forebay and South Cow Creek Diversion Dam (Figure 2-3, Road Segment C-1 to C-3).  The South Cow Creek Diversion Dam and Cow Creek Forebay can also be reached from the northeast through gates at the county-defined end of South Cow Creek Road on the Whitmore side.  From here, the Project can be reached via an unpaved, single-lane road that runs across private land (C-9 to C-3 and C-2).  This road segment crosses South Cow Creek over a wet crossing.  The county-maintained portion of South Cow Creek Road intersects Whitmore Road approximately 2 miles east of Whitmore.  Since the county-maintained portion of South Cow Creek Road is gated on the southwest and northeast of the Project, the Cow Creek Development is inaccessible to the public.
Access for the Cow Creek Development features is discussed below.  In general, the Cow Creek Powerhouse can be accessed from roads to the southwest, and the South Cow Creek Diversion Dam and Forebay can be accessed from roads to the northeast.  An existing network of roads, both in and outside of the FERC Project boundary, interconnects all of the development’s features (Figure 2-3).
Project decommissioning may require improvements to existing roads for the equipment required for decommissioning the Project facilities.  Existing access roads fall both within and outside of the Project boundary and cross a mix of PG&E and private lands.  Improvements to existing roads would be limited to the existing road bed and would consist primarily of surface smoothing and pothole filling with a motor grader.  Because the equipment proposed for the decommissioning is relatively small due to the small size of the Project features, it would have a low impact on existing roads.  Typical equipment may include multi-terrain loaders and rubber-tired backhoe loaders similar to Caterpillar models 297C and 450E, respectively.  Construction equipment would be off-loaded from haulers at a central staging area (described below).  From here, this equipment would travel under their own power to the work sites to minimize the need for extensive road improvements.

The staging area would be located in a wide and relatively flat grassland area at the main intersection of several access roads on the ridge above the South Cow Creek Diversion Dam and South Cow Creek Main Canal (C3, Figure 2-3).  This area is the central point proposed for off-loading and staging of construction equipment to avoid heavy truck traffic on the small, less-improved connecting road segments.  It is anticipated that the contractor would stage equipment used to decommission Hooten Gulch and the Cow Creek Powerhouse Tailrace in the powerhouse parking area.
The bullets below describe the improvement(s) needed to each road segment in the network of roads that interconnects all six of the development features.  This section is followed by the avoidance and minimization measures that would be applied to all improvement activities. 
· Cow Creek Powerhouse.  Access to the Cow Creek Powerhouse is via SR 44 and South Cow Creek Road.  The Cow Creek Powerhouse is approximately 0.5 mile past a locked gate on an unpaved road.  The unpaved road into the Cow Creek Powerhouse is in very good condition and would not require any improvements for access. 
· Cow Creek Penstock.  Access to the lower end of the Cow Creek Penstock is from the Cow Creek Powerhouse on access roads described above.  The upper end of the penstock is accessible from the Cow Creek Forebay on access roads described in the Cow Creek Forebay section below.  Because removal of the buried Cow Creek Penstock is not recommended, no access road is proposed for this feature.
· Cow Creek Forebay.  The Cow Creek Forebay is accessed along the main access road segment connecting the South Cow Creek Diversion Dam to the Cow Creek Forebay, designated as C-3 to C-17.  This road segment is approximately 2 miles long and needs only minor improvement to be suitable for construction access.
There are two options for reaching the main access road segment C-3 to C-17: one from the Cow Creek Powerhouse on road segment C-1 to C-18, and the second from the north side on road segment C-9 to C-3.

Road segment C-1 to C-18 is approximately 2.25 miles long and climbs over 800 feet in elevation.  Although the average grade is 6.5 percent, there are segments that are much steeper.  In addition, there are areas on this road segment that appear to be subject to localized slumping and over-road flows, and are generally in bad condition.  Given the length of the road and required improvements, the road segment C-1 to C-18 is not recommended for use or improvement.

Road segment C-9 to C-3 is approximately 1 mile long.  This road segment crosses South Cow Creek at a paved wet crossing and climbs less than 100 total feet to the main access road segment road, C-3 to C-17, although it may have a steeper grade into and out of South Cow Creek.  The road segment C-9 to C-3 and C-3 to C-17 is recommended for access to Cow Creek Forebay because it is in much better condition than C-1 to C-18 and is in need of only minor improvement.

· South Cow Creek Main Canal.  The South Cow Creek Main Canal can be accessed at four main points along its length: from the South Cow Creek Diversion Dam, the cross-over flume, the cat bridge, and the Cow Creek Forebay.  The access is described as spurs from C-3, since C-3 is the main intersection of several access roads on the ridge above the South Cow Creek Diversion Dam and South Cow Creek Main Canal.  As described in the Cow Creek Forebay section above, road access is recommended from the north side of the Project (from C-9 to C-3).  Access to the South Cow Creek Diversion Dam is from C-3 to C-4.  Access to the Cow Creek Forebay is from road segment C-3 to C-17.  Access to the cat bridge is from C-3 through C-13 to C-14.  C-13 to C-14 is a road about 0.25 mile long in need of minor to moderate improvement.  The cross-over flume can be accessed from C-3 through C-10 to C-11.  However, C-10 to C-11 is a 0.25-mile-long rough road that only accesses the cross-over flume from the uphill side and would require moderate to major improvement.  Therefore, this road is not recommended for use.  The flume can instead be accessed from the canal side via C-3 to C-14 (recommended for the cat bridge access). 

· South Cow Creek Diversion Dam and Associated Structures.  The South Cow Creek Diversion Dam can be accessed from the north side via road segments C-9 to C-7, a 0.25-mile-long segment in the Project boundary needing moderate improvement, and C-7 to C-6, a 0.125-mile-long segment in the boundary needing moderate to major improvement.  This northern approach from C-7 to C-6 via C-9 has a very steep final grade that is not suitable for equipment use.  Use of this segment would likely cause heavy impacts to the road surface and immediate surroundings, requiring extensive rehabilitation.  Therefore, this approach is not recommended for access to the South Cow Creek Diversion Dam.  The south side of the South Cow Creek Diversion Dam and all the appurtenant structures can be accessed from C-9, through the wet crossing, to C-3 and on to C-4, which is the recommended access route.  However, the northern end of the road segment from C-3 to C-4 is overly steep for over-the-road transport vehicle access, and there is limited room to maneuver at the bottom.  Therefore, construction equipment would be off-loaded near C-3 and driven to the construction site, as described in the South Cow Creek Main Canal section above.  
· Mill Creek Diversion Dam and Mill Creek-South Cow Creek Canal.  Mill Creek Diversion can be accessed from road segment C-9 to C-7 and from a short, rough segment of logging access between points C-7 and C-8.  This segment is approximately 373 feet long and would require moderate to major improvement; however it is not recommended for access.  The Mill Creek-South Cow Creek Canal would be worked from the canal and would not require an access road.  Light equipment and hand tools have been recommended for decommissioning the Mill Creek Diversion and the Mill Creek-South Cow Creek Canal.  As the canal is decommissioned, it could serve as an access to reach the portion of the north bank retaining wall of the South Cow Creek Diversion Dam that is to remain in place for the associated minor backfilling and grading.  This route is not recommended for heavier equipment access to the South Cow Creek Diversion Dam.
Project roads would either be left in place or decommissioned, depending on landowner preferences.  If roads are to be decommissioned, the surface of these roads would be scarified and seeded.  Barriers/obstacles would be installed as requested to limit future access.  

Avoidance and Minimization Measures

1) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

Potential erosion from increased use and/or expansion of access roads and construction and/or use of staging areas throughout the Cow Creek Development will be addressed by soil erosion and sedimentation control BMPs.  Artificial swales, culverts, and/or other structures will be designed to direct runoff away from disturbed areas based on the natural drainage features of the area.  Additional information on soil erosion and sedimentation control and stormwater pollution prevention BMPs is provided in Section 2.3.3 General Avoidance and Minimization Measures.
2) Prepare and Implement a Mitigation and Monitoring Plan 

PG&E will prepare and implement an MMP for impacts to riparian and wetland vegetation.  PG&E will include restoration of abandoned or temporary roadbeds as part of the MMP, including compaction issues, seeding, mulching, and planting, and will develop the MMP in consultation with private landowners, where appropriate.  PG&E will re-seed other disturbed areas, including temporary work areas, filled and graded areas, and roads requiring rehabilitation, and will consult with private landowners where appropriate.  If straw is used for temporary erosion control, it will be certified weed-free.  Native plants will be used for re-seeding and other revegetation on PG&E’s property, and on private property unless the private landowner specifies the use of other materials.  If the use of native seed is intended but sufficient supplies are not available, cereal seed will be used for temporary erosion control.  Cereal seed used for erosion control will be seed for sterile cereal, if available.  If seed for sterile cereal is not available, other cereal seed may be used.
2.3.2 Kilarc Development

The Kilarc Development is located in the Old Cow Creek sub-watershed.  The sub-watershed encompasses approximately 80 square miles, and the drainage area at the Kilarc Main Canal Diversion Dam is 23.8 square miles.  The average yearly runoff at the dam is 48,900 af.  Approximately 55 percent of the annual runoff is diverted from the stream to the Kilarc Powerhouse.  The estimated dependable generating capacity of the Kilarc Development is approximately 1.2 megawatts and the estimated average annual energy generated is 19.1 million kwh.  

The Kilarc Development features include:
· Kilarc Main Canal Diversion Dam (a.k.a. Kilarc Diversion Dam)
· Kilarc Main Canal 
· Kilarc Forebay and Forebay Dam

· Kilarc Penstock

· Kilarc Powerhouse 
· North Canyon Creek Diversion Dam and Canal

· South Canyon Creek Diversion Dam and Canal

· South Canyon Creek Siphon

· Kilarc Access Roads and Staging Areas 

Kilarc Powerhouse is supplied with water diverted from North Canyon, South Canyon, and Old Cow Creeks (Figure 2-4).  The North Canyon Creek Canal diverts water from North Canyon Creek to South Canyon Creek.  Water from South Canyon Creek is diverted to South Canyon Creek Canal, which enters the South Canyon Creek Siphon and then the Kilarc Main Canal.  Neither North Canyon nor South Canyon Creek diversions have been operated in several years.  Water from Old Cow Creek is also diverted by the Kilarc Diversion Dam into the Kilarc Main Canal which flows to the Kilarc Forebay.  From the Kilarc Forebay, water flows through a 4,801-foot-long buried penstock to the Kilarc Powerhouse.  Near the powerhouse, the water is returned to Old Cow Creek.

2.3.2.1 Kilarc Diversion Dam
The Kilarc Diversion Dam diverts water from Old Cow Creek into the Kilarc Main Canal.  The dam is a concrete structure 83 feet long and 8 feet high that sits on a natural bedrock sill.  During decommissioning the concrete portion that was added to the existing natural bedrock sill would be removed.  Work would include removing the dam structures, guide walls, the diversion gate and frame, the gate operator, and debris from the site.  No Project structures would be left in the stream channel where they would affect fish passage.
Avoidance and Minimization Measures

Steps similar to those described for the removal of the South Cow Creek Diversion Dam would be followed during removal of the Kilarc Diversion Dam.  Anadromous fish may be present near the Kilarc Tailrace, but are not likely to be present at other decommissioning work areas in the Kilarc Development.  Anadromous fish are not able to access the area near the Project headworks on Old Cow Creek, because 12-foot-high falls located 2.7 miles upstream of Kilarc Powerhouse form a complete barrier to upstream fish passage.  Anadromous salmonids would also be precluded from access to the areas near North Canyon and South Canyon Creek Diversion Dams, by barriers on Canyon Creek.  Furthermore, instream work at these two small diversions would occur during the low-flow season, when flow is low or the stream channel is dry.  Fish rescues in these areas other than the Kilarc Tailrace focus on native resident fishes.  Descriptions are included here for informational purposes only, but no take of anadromous fish would occur.  
1) Isolate Construction Area and Conduct Fish Rescue in Instream Work Area 

The work area on Old Cow Creek would be isolated using temporary cofferdams/diversions or other such barriers.  Water would be routed around the construction area in pipes.  After a work area is isolated, a fish rescue would be conducted in about 200 feet of stream to remove any fish trapped in the work area.  The fish rescue would be conducted by electrofishing, because the large substrates present in the vicinity of the dam make seining impractical.  These fish would be relocated to an area of suitable habitat within Old Cow Creek downstream of the work area.  No anadromous fish species of concern are expected to be present in the work area, due to a complete passage barrier located about 2.7 miles upstream of the Kilarc Powerhouse.  
2) Sediment Release Measures
Following removal of the Kilarc Diversion Dam, PG&E will implement the same sediment release measures as described for the South Cow Creek Diversion Dam (Section 2.3.1.1, Measure 4). 
It is estimated that up to approximately 50 cubic yards (0.03 af) of sediment would need to be removed from behind Kilarc Main Canal Diversion Dam to accomplish dam removal, shape the sediment wedge, and create a pilot thalweg connecting the upstream and downstream channels.  This would leave approximately 530 cubic yards (0.31 af) behind the diversion dam.  Of the 530 cubic yards, about 250 cubic yards of predominately gravel and cobble material would be entrained over time and transported through the diversion and dispersed to the downstream reach by natural fluvial processes.  About 230 cubic yards (approximately 40 percent of the 530 cubic yards) is boulder-sized material, most of which would likely remain in place.
3) Monitor Passage Conditions Following Removal of Kilarc Diversion Dam
Passage conditions following removal of Kilarc Diversion Dam would be monitored for two years after the diversion is removed, using the same protocols described for the South Cow Diversion Dam (Section 2.3.1.1, Measure 5).
4) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices 

Soil erosion and sedimentation control and stormwater pollution prevention BMPs would be identified and implemented during decommissioning work at the Kilarc Diversion, as described in Section 2.3.3 General Avoidance and Minimization Measures. 

2.3.2.2 Kilarc Main Canal
The Kilarc Main Canal has a total length of 3.65 miles with a capacity of 52 cfs and an average grade of 0.0021 percent.  The conveyance system consists of 2.03 miles of canal, 1.44 miles of metal and wood flume, and 0.18 mile of 6-foot-wide by 7-foot-high wood-lined tunnel.  

The earthen sections of the canal would either be abandoned in place or filled, depending on accessibility to that section by construction equipment.  Filling would involve excavating one-half of the height of the canal berm and using the excavated materials as fill (the canal is constructed of native material and has no lining).  If filled, the surface would be graded to drain rainwater and snowmelt and appropriate erosion control measures would be implemented.  If abandoned in place, the canal would be strategically breached to address storm runoff and avoid potential erosion/sediment issues.  

The method used to decommission the concrete and shotcrete-lined canal sections of canal will vary depending on access to that section by construction equipment.  If the canal is accessible by construction equipment, the concrete walls and bottom would be broken up and pushed into the canal bottom.  If there is little to no accessibility for heavy equipment to the canal section, the canal would be abandoned in place.  Abandoned-in-place sections would be strategically breached to address storm runoff and avoid potential erosion/sediment issues.  Concrete sections with the downhill wall exposed may be hand cut, broken along the bottom edge, and pushed into the canal bottom.  If excess native material is readily available, the canal would be filled with excavated berm material and graded.  Erosion control measures will be implemented for all sections.  Final disposition of sections not accessible by construction equipment will be determined on a case-by case-basis and the practicality of hand removal options will be considered.

The flume portions of the canal would be removed to their foundations, anchor bolts would be saw cut or ground flush, and foundation piers would be left in place.  Gates, frames, gate operators, support structures, the catwalk, guidewalls, a shed, and any foundations to grade would be removed.  The overflow spillway would be demolished and filled and graded, and appropriate erosion control measures would be implemented.  The thermal electric generator and building would be removed along with its slab or foundation concrete.  Decommissioning work would include grading and installing rip-rap, as required.
Avoidance and Minimization Measures
1) Conduct Fish Rescue in Canals  
Prior to decommissioning, a fish rescue would be conducted to remove any fish in the canal.  This would be done by partly draining the canal and then seining or electrofishing to remove fish.  The fish rescue would be conducted using seines and fyke nets to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted afterwards in areas where seining cannot be successfully implemented.  Rescued fish would be relocated to an area to be identified in consultation with CDFG and NMFS, unless consultation with these agencies determines that these fish should not be rescued and relocated. Non-native fish and hatchery rainbow trout would not be relocated into anadromous waters.  Once the fish rescue has been accomplished, the canal would be allowed to dewater completely and decommissioning would commence.
2) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices
All natural drainage paths along the canal would be identified during pre-construction surveys.  Slopes prone to instability would be identified, and site-specific BMPs adopted to avoid potential slope erosion and increased sedimentation in streams during construction activities and after decommissioning is complete.  Soil erosion and sedimentation control and stormwater pollution prevention BMPs are described in more detail in Section 2.3.3 General Avoidance and Minimization Measures.
2.3.2.3 Kilarc Forebay
The Kilarc Forebay is comprised of a forebay dam, an intake structure, and a spillway.  Kilarc Forebay has a surface area of 4.5 acres and a gross and usable storage capacity of 30.4 af at an elevation of 3,782.4 feet above MSL.  The dam at Kilarc Forebay is earth filled and has a maximum height of 13 feet, a maximum base width of 43 feet wide, and a crest length of 1,419 feet.  The outlet structure (entrance to the penstock) has a 48-inch slide gate with a manual lift, protected by a trash rack over the opening to the Kilarc Penstock.  The spillway is 10 feet wide, 3 feet deep, and has a rated capacity of 50 cfs with 1.6 feet of freeboard.
During decommissioning, the forebay would be dewatered, although a few small pools of water may remain.  The forebay would be filled with excavated berm and dam material, graded for drainage, and seeded with appropriate seed mix to minimize the potential for erosion.  The picnic tables and site furnishing would be removed.  The restroom buildings and slabs would be demolished and removed and the toilet vaults would be pumped, backfilled, and abandoned in place.

Decommissioning the forebay dam would include removing the trash rack, telemetry, and electrical equipment located at the downstream end of Kilarc Main Canal, where it flows into the forebay; demolishing and removing fencing and structures, along with any concrete foundations to grade; and backfilling the culvert located under the bridge when the canal is backfilled.  The overflow spillway would be demolished, filled, and graded as part of reservoir fill work while implementing appropriate erosion control measures (described below).  The bridge and platform would be demolished and removed and the outlet shaft at the bottom of the reservoir would be cut off.  Concrete supports, if any, would be left in the reservoir bottom and covered by fill during reservoir backfilling operations.
Avoidance and Minimization Measures
1) Consult with CDFG

As with the Kilarc Main Canal, PG&E will consult with CDFG on fish management options to reduce the number of fish in the forebay (including reduced stocking, increased catch limits and other measures) prior to decommissioning with the intent of minimizing the number of fish needing to be rescued.  
2) Isolate Construction Area and Conduct Fish Rescue in Kilarc Forebay
A fish rescue would be conducted to remove desirable fish species trapped in the Kilarc Forebay.  These species will be determined in consultation with CDFG.  To facilitate the fish rescue, the forebay would be drained to a few isolated pools to concentrate the fish.  The fish rescue would be conducted using seines to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted after seining is completed, to capture fish in areas where seining cannot be successfully implemented.  Rescued fish would be relocated to an area to be identified in consultation with CDFG and NMFS, unless consultation with these agencies determines that these fish should not be rescued and relocated.  Non-native fish and hatchery rainbow trout would not be relocated into anadromous waters.
3) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

Soil erosion and sedimentation control and stormwater pollution prevention BMPs will be identified and implemented, as described in Section 2.3.3 General Avoidance and Minimization Measures.
2.3.2.4 Kilarc Penstock
The Kilarc Penstock is a 4,801 foot-long buried steel pipe made of riveted steel with a diameter that varies from 36 to 48 inches and a plate thickness that varies from 0.19 to 0.25 inches.  The maximum flow capacity is 43 cfs.
Decommissioning work on the penstock would include plugging the upper and lower ends of the pipe with concrete; cutting off the surge tower, removing it, and placing a welded steel plate over the opening; and grading to cover the exposed section at the surge tower.  Because removal of the buried pipe would cause significant site disturbance at a significant cost, the buried pipe would be left in place.  Decommissioning the penstock is not expected to have any effect on listed species.

2.3.2.5 Kilarc Powerhouse, Switchyard and Tailrace
The Kilarc Powerhouse is a 65-foot by 40-foot steel frame structure composed of rubble masonry walls and a corrugated iron roof.  The powerhouse contains two turbines and generators and other electrical mechanical equipment.  The Kilarc Switchyard includes an oil-immersed, outdoor type transformer.  PG&E’s interconnected transmission system passes through the powerhouse switchyard via a 7-foot-long, 60-kilovolt-amperes transmission line tap, which would remain in place.  After water passes through the turbines in the Kilarc Creek Powerhouse it enters a tailrace that in turn discharges to Old Cow Creek.
As with the Cow Creek Powerhouse and Switchyard, decommissioning of the Kilarc Powerhouse and Switchyard would involve removing the turbines and generators, dismantling and removing all associated electrical and mechanical equipment, and abandoning the structure in place.  The turbine pits (located inside the powerhouse structure) would be filled with mass concrete or other suitable fill material and capped with concrete to be flush with the surrounding floor.  All exterior openings would be sealed in a manner dependent on their use.  Draft tube openings would be sealed with formed concrete plugs; penetrations for electrical connections would be sealed with foam type filler or plywood, depending on size; windows would be left in place but covered with plywood cut to match the opening; and doors and windows would be closed and locked but not permanently sealed.  The powerhouse structure would be secured and left in place during decommissioning.  An option for future reuse of the structure would be preserved.  

The switchyard would be left in place because it is an integral part of the PG&E interconnected transmission system.  Decommissioning the powerhouse and switchyard is not expected to have any effect on listed species.
Decommissioning the tailrace would involve abandoning the tailrace in place, backfilling to the confluence using local earth material, grading, and reseeding.
Avoidance and Minimization Measures

1) Avoid Sensitive Periods for Steelhead and Chinook Salmon 
The decommissioning work would be conducted from July through September when neither adult steelhead nor Chinook salmon of any life stage are present in Old Cow Creek.
2) Isolate Construction Area and Conduct Fish Rescue in Instream Work Area 

To decommission the Kilarc Tailrace, the work area would be isolated using temporary cofferdams/diversions or other such barriers.  After a work area is isolated, a fish rescue would be conducted to remove any fish trapped in the work area.  The fish rescue would be conducted using seines to the extent practicable, as this generally results in less potential for harm to the fish than electrofishing.  Electrofishing may be conducted after seining is completed, to capture fish in areas where seining cannot be successfully implemented.  These fish would be relocated to an area of suitable habitat within Old Cow Creek downstream of the work area.
3) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices
Soil erosion and sedimentation control and stormwater pollution prevention BMPs would be identified and implemented during decommissioning work at the Kilarc Tailrace, as described in Section 2.3.3 General Avoidance and Minimization Measures.
2.3.2.6 North and South Canyon Diversion Dams and Canals
A system of dams, canals and a siphon collect water from North Creek and Canyon Creek and carry it to the Kilarc Main Canal.  The North Canyon Creek Canal diverts water from North Canyon Creek to South Canyon Creek.  Water from South Canyon Creek is diverted to South Canyon Creek Canal, which enters Canyon Creek Siphon and then the Kilarc Main Canal.
Water is diverted from North Canyon Creek into the North Canyon Creek Canal at the North Canyon Creek Diversion Dam.  The dam is a timber structure, 9.9 feet long by 1 foot high with a crest elevation of 3,939.5 feet above MSL.  The North Canyon Creek Canal is a small unlined canal about 3 feet wide by 1.5 feet deep and 0.35 mile long.  The canal has a capacity of 2.5 cfs and an average grade of 0.0021 percent.  The canal delivers water to a point just upstream of the South Canyon Creek Diversion Dam.

The South Canyon Creek Diversion Dam is a concrete structure, 37.8 feet long and 3 feet high, with a crest elevation of 3,893.6 feet above MSL.  It diverts water from South Canyon Creek into the South Canyon Creek Canal.  The South Canyon Creek Canal has a total length of 0.74 mile, and consists of 0.71 mile of unlined canal, 4 feet wide by 2 feet deep, and 0.03 mile of flume, 2 feet wide by 1.8 feet deep.  The canal has a capacity of 7.5 cfs and an average grade of 0.0021 percent.  The South Canyon Creek Siphon conveys water from South Canyon Creek Canal to the Kilarc Main Canal.  The siphon consists of a 0.17 mile, 12-inch diameter pipe.

Decommissioning the North Canyon Creek Diversion Dam would involve removing the wooden stream bank supports and bottom boards.  A small wooden structure that is part of the dam would remain in place to minimize site disturbance caused by difficult access.  Decommissioning the South Canyon Creek Diversion Dam would involve removing the diversion walls to natural ground or streambed level, gate, operating mechanism, and all other concrete components.

Options for decommissioning the earthen sections of the North Canyon Creek and South Canyon Creek Canals include either abandoning the canals in place or filling, depending on accessibility to the canal section.  Filling would occur if the canals are fully accessible, and would involve excavating one-half of the height of the canal berm and using the excavated materials as fill (the canal is constructed of native material and has no lining).  The surface would be graded to drain rainwater and snowmelt and appropriate erosion control measures would be implemented consistent with BMPs.  If access is limited the canals would be abandoned in place, through filling and strategic breaching, to address storm runoff and avoid potential erosion/sediment issues.
Decommissioning South Canyon Creek flume would include removing wooden and corrugated metal pipe structures.  Concrete foundations would be left in place.  Decommissioning the South Canyon Creek siphon would include removing trash bars and concrete wing walls, collapsing a rubble wall and burying it with excavated berm material.  All above-grade pipes would be removed and a cast-in-place concrete block would be installed at the vertical intake.  Buried portions of the siphon would be capped and abandoned in place.
Avoidance and Minimization Measures

1) Isolate Construction Area and Conduct Fish Rescue in Instream Work Area and Canals 

Construction at the North Canyon Diversion Dam would either be done after North Canyon Creek goes dry, or the construction area would be isolated and a fish rescue would be implemented, as follows.  The construction area at the North and South Canyon Diversion Dams would be isolated from the active stream using temporary cofferdams/diversions or other such barriers.  After a work area is isolated, a fish rescue would be conducted in about 50 feet of stream to remove any fish trapped in the work area.  These fish would be relocated to an adjacent section of stream with suitable habitat.  

To decommission the canals, a fish rescue would be conducted to remove any fish trapped in the canals.  Rescued fish would be relocated to an adjacent stream segment with suitable habitat.  Once the fish rescue has been completed, the canal would be dewatered.

2) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices  

All natural drainage paths along the canal would be identified during pre-construction surveys.  Slopes prone to instability would be identified, and site-specific BMPs would be adopted to avoid potential slope erosion and increased sedimentation in streams during construction activities and after decommissioning is complete.
2.3.2.7 Kilarc Development Access Roads and Staging Areas
The Kilarc Development is accessed from Fern Road East via Whitmore Road.  A junction connecting to Whitmore Road lies approximately 30 miles east of Redding along SR 44.  The paved Whitmore Road transitions into the improved partially graveled Miller Mountain Road as far as the Kilarc Forebay intake structure.  Miller Mountain Road continues on, transitioning into a Project road for the length of the Kilarc Main Canal system (Figure 2-5).  Access to the North and South Canyon portion of the Kilarc Development from Fern Road is via Oak Run Fern Road to Smith Road.
The Proposed Action may require improving existing roads and/or new road segments to allow access for equipment required for decommissioning the Project facilities.  Elevated flume structures prevent access to some canal segments, and therefore new temporary road segments are being considered that allow construction equipment to reach these canal segments.  Eight of these canal segments are cut off by the elevated flume structures.  In order to access these segments, 13 short potential access roads are being considered, encompassing about 0.5 mile in total distance, or two-thirds of an acre. 
Two staging areas may be located at the upper end and lower end of the Kilarc Development.  The exact locations have not yet been determined, but would be located to avoid any environmentally sensitive areas.  These staging areas would be served by existing roads. 

Proposals for access road improvement, or development of temporary new road segments to Kilarc Development facilities, are presented below, followed by the avoidance and minimization measures that will be applied to these activities. 
Kilarc Powerhouse.  The powerhouse is accessible from a paved road in Whitmore via Whitmore and Fern roads.  No improvements are proposed for these roads.

Kilarc Forebay.  The Kilarc Forebay is accessed from Miller Mountain Road up to the Kilarc Forebay intake structure, K-5 (Figure 2-5).  From K-5 to the Kilarc Forebay, access is along the existing recreation area roads and parking lot.  No work is proposed for access all the way to the start of the Kilarc Forebay.  Access from the Kilarc Forebay to overflow and spillway features would require improvements to Road Sections K-1 to K-2, K-2 to K-3, K-3 to K-4 and K-4 to K-5, forming a loop from the Kilarc Forebay to the overflow spillway and back to the intake structure.  Less than 0.25 road miles would require minor improvements.

Kilarc Penstock.  The Kilarc Penstock is accessible at the lower end from the powerhouse and the upper end from the Kilarc Forebay.  Removal of the buried Kilarc Penstock is not recommended, and therefore no access road is proposed for this feature.

Kilarc Main Canal.  The Project road that continues from Miller Mountain Road, from K-5 to the Kilarc Main Canal Diversion Dam at K-7, is approximately 3.2 miles long and in generally good condition, and would require only minor improvement with a motor grader.  This road segment provides access to the two ends of the canal.  Intermediate access is provided by Road Segments K-36 to K-38, K-25 to K-40, K-13 to K-14 and K-8 to K-9.  With the exception of K-25 to K-40, these segments would require minor to moderate improvement to provide construction access.  K-25 to K-40 is a very steep segment with a tight bend in the middle that would be difficult to improve for good access.  An existing road on private property, K-6 to K-26, provides access to the same canal point on a much flatter route of about 1 mile in length and would require only moderate improvement.  The canal is broken up along its length by a number of flumes that are designated for removal.  Because of the terrain gaps bridged by the flumes, the canal is not crossable along its length by accessing one end or the other.  Even with the intermediate roads described above, there are canal segments that cannot be accessed without new road segments.  Typically, these proposed new road segments would be very short and would begin at an existing road near the canal.  Without these new road segments, there are a number of canal segments that would have to be either abandoned in place or hand cut (as described in Section 2.3.2.2 Kilarc Main Canal). 

Kilarc Main Canal Diversion.  Access is via the main Project road K-5 to K-7, which has segments both inside and outside the Project boundary.  This is a major logging road in reasonably good condition and would require minimum dressing with a motor grader. 

North and South Canyon Creeks.  Access was not possible due to impassable roads at the time of assessment.  However, previous visits to the Project showed that an existing road network would reach the Canyon Creek area.  Access to and removal of features would most likely be along the canal itself.

New, temporary road segments are proposed to allow access to canal segments that would be otherwise rendered inaccessible by elevated flume structures.  Some of these proposed access roads would cross private property, and PG&E will discuss proposed access with the private property owners.  Proposed new access roads serving eight canal locations, would total approximately 0.5 mile (accounting for less than 9 percent of the access road total).  Development of new access roads or access road improvements are not expected to have any effect on listed species.
New and existing Project roads would either be left in place or decommissioned, depending on landowner preferences.  Disposition of roads to be decommissioned would include scarifying and seeding the surfaces of any roads to be rehabilitated, and erecting barriers/obstacles as requested to limit future access.  
Avoidance and Minimization Measures

1) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices; Prepare and Implement a Mitigation and Monitoring Plan
Potential erosion from access roads and staging areas throughout the Kilarc Development would be addressed by Soil Erosion and Sedimentation Control BMPs.  Specific measures to restore abandoned or temporary access roads would be described in the MMP.  These are described in Measures 1 and 2 of Section 2.3.1.8 Cow Development Access Roads and in Section 2.3.3 General Avoidance and Minimization Measures. 
2.3.3 General Avoidance and Minimization Measures

This section provides additional details on the avoidance and minimization measures that apply to decommissioning work at all Project features.
1) Implement Soil Erosion and Sedimentation Control and Stormwater Pollution Prevention Best Management Practices
Soil Erosion and Sedimentation Control BMPs would be identified and implemented.  The BMPs would address soil erosion impacts that may occur both during and after decommissioning construction work.  PG&E will adhere to standard erosion control procedures, including applicable measures developed by the USDA-FS and published in Water Quality Management for Forest System Lands in California Best Management Practices (USDA-FS, 2000).
All natural drainage paths along the canals and tunnel would be identified during pre-construction surveys.  Slopes prone to instability would be identified, and site-specific BMPs would be implemented to avoid potential slope erosion and increased sedimentation in streams during and after construction activities.

During the construction period, PG&E will install BMPs in all areas where soil is disturbed and could result in an increase in sedimentation and/or erosion.  PG&E will perform inspections after storm events and perform any necessary repairs, replacements and/or addition of BMPs.
At the end of construction, potential future erosion sites would be identified and long-term BMPs would be installed.

Specific areas that would be addressed are listed below:

After removal of the canals, diversions, and impoundment structures, PG&E will implement BMPs such as restoration of natural drainage paths, and recontouring of slopes to match pre-existing slope morphology, as feasible.  Revegetation would be implemented to increase bank stability.

PG&E will implement BMPs to address potential erosion of access roads and staging areas throughout the Kilarc and Cow Creek developments.  Artificial swales, culverts, and/or other structures would be designed to direct runoff away from disturbed areas based on the natural drainage features of the area.  For any temporary access roads that are removed, PG&E will implement measures in accordance with BMP 2-26 Obliteration or Decommissioning of Roads, as defined in the USDA-FS Water Quality Management for Forest System Lands in California Best Management Practices (USDA-FS, 2000).  

To ensure the effectiveness of the long-term BMPs, post-construction monitoring would be conducted for two years within the stream channel (see Stormwater Pollution Prevention BMPs below) and for one year in all other construction areas.  The post-construction inspections would be to ensure that BMPs installed at the end of construction are effective and/or to identify areas where installation of additional BMPs is necessary.  

2) Stormwater Pollution Prevention BMPs 

PG&E will identify all potential pollutant sources, including sources of sediment (e.g., areas of soil exposed by grading activities, soil/sediment stockpiles) and hazardous pollutants (e.g., from petroleum products leaked by heavy equipment or stored in maintenance areas).  Any non-stormwater discharges, such as springs, will also be identified.  BMPs
 will be implemented to protect streams from potential pollutants and minimize erosion of topsoil.  These measures may include requiring all contractors to have materials on hand to control and contain a spill of oil or hazardous materials.  A monitoring and maintenance schedule will be developed to ensure BMP effectiveness for sediment control, spill containment, and post-construction measures.  
2.3.3.1 Proposed Schedule
PG&E anticipates that the FERC EA, federal and state consultations, and SWRCB CEQA process will be completed within six months to two years after PG&E files its LSA.  PG&E expects that FERC will issue an order approving PG&E’s LSA between 2009 and 2011.  Once the order is received, PG&E will develop a proposed action consistent with the order that will be included in permit applications for construction permits.  A SWRCB CWA Section 401 Water Quality Certification and a USACE CWA Section 404 permit will be required prior to undertaking construction activities
.

Once FERC approves the proposed action and PG&E obtains any other required permits, PG&E anticipates commencing decommissioning activities in 2010 to 2013.  It is expected that removal of the Project facilities will take three years, followed by two years of maintenance and monitoring of the site restoration work overseen by FERC.
	Table 2-1
Schedule of Decommissioning Activities

	Description of Decommissioning Activity
	Forecast Range of Dates

	
	Start
	End

	FERC prepares NEPA report

SWRCB prepares CEQA report
	March 2009
	September 2009 to 
March 2011

	FERC issues order to decommission
	December 2009 to June 2011
	–

	PG&E develops detailed engineering plans

PG&E develops detailed management plans

PG&E obtains permits for decommissioning
	December 2009 to June 2011
	June 2010 to June 2013

	PG&E decommissions Project
	June 2010 to June 2013
	June 2013 to June 2016

	PG&E conducts post-decommissioning monitoring

	June 2013 to June 2016
	June 2015 to June 2018

	FERC approves decommissioning
	June 2015 to June 2018
	–


2.3.4 Operational Characteristics of the Proposed Project

PG&E proposes to discontinue operating the Project in accordance with the PDP (Appendix A of PG&E, 2009).
2.3.5 Mitigation Required under Other Federal, State, or Local Permits

Permits will be needed to comply with other state and federal regulations.  These include CWA Section 401 Water Quality Certification and a USACE Section 404 permit.  PG&E is also consulting with USFWS and prepared a separate Description of the Proposed Action for USFWS, including avoidance and conservation measures for terrestrial species.  These include pre-construction surveys for amphibians (foothill yellow-legged frog and California red-legged frog), reptiles (pond turtles), and any other individual at risk prior to construction activities at the diversions, forebays, and powerhouse tailraces, using standard USFWS species-specific protocols.
2.3.6 Underlying Action/Broader Context/Interdependent and Interrelated Actions
There are no known projects or actions within the Action Area that are federally funded or authorized. 

2.4 Known Ongoing and Previous Projects in the Action Area

2.4.1 Hydropower
Two non-PG&E hydropower diversions are present in the Action Area
.  A mini-hydro project, the Wild Oak Development (Tetrick Project, FERC Project No. 6594), obtains water from the reach of Hooten Gulch that is augmented with flow from PG&E’s Cow Creek Powerhouse Tailrace (Figure 2-6).  This mini-hydro project does not require a FERC license.  Water is discharged from the Wild Oak Powerhouse back into Hooten Gulch.  Water diversion rates at the Wild Oak Diversion vary throughout the year in response to seasonal hydrology and outflow from PG&E’s Cow Creek Powerhouse.  The Toucher Project is another mini-hydro project that diverts water from South Canyon Creek at the same location as PG&E, but with a senior water right (Figure 2-7).  This project does not require a FERC license. 
2.4.2 Fish Management

Anadromous fish management, including restoration or recovery actions, have focused on other drainages in the Sacramento River system.  The Cow Creek Watershed has several challenges for anadromous fish restoration projects: much of the land is privately owned, water rights have been adjudicated, low summer flow may limit steelhead rearing opportunities in some areas, and there are numerous migration barriers that limit the extent of anadromy in the basin (PG&E, 2002; SHN, 2001).  The Cow Creek Watershed is briefly addressed in the USFWS Working Paper on Restoration (USFWS, 1995) and in The Central Valley Improvement Act Tributary Production Enhancement Program (CH2MHill, 1998).  Limiting factors identified in these reports include instream flow, water temperatures, adult passage, entrainment at diversions, impacts to riparian zones, and gravel mining.  Nonetheless, Cow Creek has been identified as having good habitat conditions in portions of the drainage and may be a candidate for restoration actions.  The CDFG's Steelhead Restoration and Management Plan (McEwan and Jackson, 1996) states that Cow Creek contains adequate habitat and notes that steelhead can continue to access the upper portion of their historical range. 
The Cow Creek Watershed Group, comprised of local landowners, was formed in 1999 to work with the state and federal resource agencies to characterize the conditions in the watershed and identify areas of potential improvement.  One of the ongoing projects is screening agricultural diversions to prevent entrainment of juvenile salmonids.

2.4.3 Fish Planting

CDFG has had a number of programs that planted fish in the Cow Creek Watershed to support various management activities.  Fish planting programs were usually associated with management of resident trout fisheries or enhancement of anadromous fish resources.  Species planted in the last 30 years include predominately catchable rainbow trout, and fingerling Chinook salmon and steelhead.  Isolated or infrequent plantings were made of largemouth bass (1974 in Buckhorn Lake) and brown trout until the 1980s (SHN, 2001).

In the Project vicinity, CDFG has been stocking rainbow trout since 1951 for sport recreational fishing purposes (SHN, 2001).  Most of the stocking for catchable rainbow trout in South Cow Creek is upstream of the South Cow Diversion Dam near the Cow Creek Campgrounds (River Mile [RM] 19).  Coleman National Fish Hatchery (CNFH) planted steelhead fingerlings in South Cow Creek in the 1980s and 1990s.  Fall-run Chinook fingerlings from CNFH were also planted in the 1980s.
The species planted in Old Cow Creek were similar to those in South Cow Creek.  However, fewer fish have been planted in Old Cow Creek in recent years.  Catchable rainbow trout have been planted near the Kilarc Powerhouse and fingerling Chinook salmon and steelhead were planted further downstream.

Currently, Kilarc Forebay is stocked twice a year with catchable rainbow trout to support recreational fishing.  Anglers report catching large brown trout in the forebay even though no brown trout have been planted since the 1980s (PG&E, 2007a).  Surveys in 2003 also found golden shiner in the forebay, although they comprised less than 5 percent of the total number of fish caught (PG&E, 2007a).
2.4.4 Timber Harvest and Cattle Grazing
In general, the primary land use activities in the two watersheds that encompass the Project are privately owned grazing lands and private and state-owned timberlands.  Several small ranches are located in the vicinity of the Project.  Land uses in the lower South Cow Creek Watershed consist primarily of grazing and rural residential, with some timber, wildlife habitat, and recreation resource management.  Land in the upper South Cow Creek Watershed is primarily state-owned forest that is managed for timber harvest.  Land in the immediate vicinity of the Cow Creek Powerhouse and associated facilities is primarily used for cattle grazing, with some smaller portions in private timber, and rural residential.  An agricultural diversion known as the Abbott Diversion operates throughout the year in Hooten Gulch, providing water for domestic, livestock and irrigation use on the South Cow Creek bottomlands.  The diversion is located a short distance upstream of the confluence of Hooten Gulch with South Cow Creek.  Water is conveyed approximately 1 mile down valley from the Abbott Diversion by gravity flow in an unlined ditch.  The main canal laterals and turnouts irrigate approximately 315 acres by flood irrigation.  The Old Cow Creek Watershed consists of lands utilized for cattle grazing (private), management of wildlife habitat and recreation resources (state), and timber harvest (state and private).  Lands in the immediate vicinity of the Kilarc Powerhouse and associated facilities are primarily managed for timber harvest, with some smaller portions used for cattle grazing.

2.5 “Project Area” and “Action Area” Defined

This analysis of ESA-listed species and designated critical habitat focuses on the aquatic environment that may be affected by the Proposed Action.  The federal ESA defines an Action Area as: “all areas to be affected directly or indirectly
 by the federal action and not merely the immediate area involved in the action [50 CFR §402.02]”.
The “Project Area” is the zone of potential, reasonably direct impact.  It usually extends within a 100-foot radius from the Project features, and includes the reach of Old Cow Creek between the Kilarc Diversion and tailrace and the reach of South Cow between the South Cow Creek Diversion and confluence with Hooten Gulch.
The Action Area for the Project includes all of the Kilarc and Cow Creek developments and the associated waterways.  On Old Cow Creek, the Action Area extends downstream to the Olson Project, located 1.2 miles downstream of the Kilarc Powerhouse.  The influence of the Proposed Action on the Kilarc Development is considered to end at this next large diversion, because at this point any potential residual effect would be overwhelmed by the effects of the Olson Project.  The Action Area extends 200 feet upstream of Kilarc, North Canyon and South Canyon diversions.  On South Cow Creek, the Action Area extends 200 feet downstream of South Cow Creek’s confluence with Hooten Gulch (approximately 0.6 mile downstream of the Cow Creek Powerhouse).  The Action Area extends upstream to South Cow Creek’s confluence with Hagaman Gulch, located approximately 7 miles upstream of Cow Diversion.
2.5.1 Project Footprint and All Areas Potentially Affected

The Project is located in Shasta County, California, approximately 30 miles east of the city of Redding, near the community of Whitmore.  The Project consists of two developments: the Kilarc Development on Old Cow Creek and the Cow Creek Development on South Cow Creek. Old Cow and South Cow Creeks are part of the Cow Creek Watershed.
2.5.2  HUC, Watershed, Township, Range, Section

The Kilarc Development is located on Old Cow Creek.  Facilities are located within the United States Geological Survey (USGS) 7.5 Quad Miller Mountain, in Township 33N – Range 1E.  The Cow Creek Development is located on South Cow Creek in USGS 7.5 Quads Inwood and Clough Gulch, in Township 32N and 33N, Range 1W. 

2.5.3 Quantification of Area Potentially Affected

Old Cow Creek flows for 32 miles from its headwaters to its confluence with South Cow Creek.  South Cow Creek flows 28.5 miles from its headwaters to its confluence with Old Cow Creek.  However, due to the presence of other water diversions and natural fish passage barriers in the Action Area, the area of impact considered in the Action Area is 17 miles of stream (approximately 5.6 and 11.4 miles in Kilarc and Cow Creek developments, respectively).  The Action Area’s boundaries are described below. 
2.6 Maps of Project Area and Action Area

Several maps are provided at the end of Section 2.  Figure 2-1 shows the Project vicinity.  The Action Area and major Project features are shown on Figures 2-2 to 2-5.  Figures 2-6 and 2-7 display the location of ongoing projects in the Action Area.
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Status of Listed Species and Critical Habitat in the Action Area
The following federally listed fish species and designated critical habitat occur in the Action Area and may be affected by the Proposed Action:

· Central Valley winter-run steelhead (Oncorhynchus mykiss) – threatened

· Central Valley winter-run steelhead designated critical habitat

· Central Valley spring-run Chinook salmon (Oncorhynchus tshawytscha) – threatened
3.1 Species Lists from the Services
3.1.1 Identification of Listed Species 

Two species of anadromous salmonids that may occur within the Action Area are listed under the federal ESA.  The Central Valley Steelhead Distinct Population Segment (DPS) was listed as a threatened species on March 19, 1998 and reaffirmed on January 5, 2006 (71 FR 834).  The DPS includes all naturally spawned anadromous steelhead populations below natural and manmade impassable barriers in the Sacramento and San Joaquin Rivers and their tributaries, excluding steelhead from San Francisco and San Pablo Bays and their tributaries, as well as two artificial propagation programs: the CNFH and Feather River Hatchery steelhead hatchery.
The Central Valley Spring-Run Chinook Salmon Evolutionarily Significant Unit (ESU) was listed as threatened on September 16, 1999 and reaffirmed on June 28, 2005 (70 FR 37160).  The ESU includes all naturally spawned populations of spring-run Chinook salmon in the Sacramento River and its tributaries in California. 
3.1.2 Identification of Designated Critical Habitat
Critical habitat for Central Valley steelhead was designated September 2, 2005 and includes portions of Cow Creek and its tributaries (70 FR 52488).  This critical habitat extends through the Project Area on South Cow Creek about 7 miles upstream of the Cow Creek Diversion to the mouth of Hagaman Gulch (Figure 3-1).  Critical habitat on Old Cow Creek for steelhead extends upstream to near the Whitmore Radio Range Station and Whitmore Falls (shown on Figure 2-1), which is downstream of the Kilarc Development Action Area. 

Critical habitat for Central Valley spring-run Chinook salmon was designated on September 2, 2005 (70 FR 52488).  This includes designation of habitat on Cow Creek up to the confluence of Old Cow and South Cow Creeks, but does not include any portion of the Action Area (Figure 3-2).  
3.2 Description of Species
The following sections provide general information on the key species including their general distribution, life history strategy, and habitat requirements.  Where no site-specific information is available regarding some life history activities, more general information is presented.  Timing in tributaries can vary from the general watershed timing, as life-history events can be adapted to site-specific conditions.
3.2.1 Central Valley Winter-Run Steelhead 
3.2.1.1 Biological Requirements
General Life History Overview

Steelhead can be divided into two reproductive ecotypes, based on their state of sexual maturity at the time of river entry and the duration of their spawning migration: stream maturing and ocean maturing.  Stream-maturing steelhead enter fresh water in a sexually immature condition and require several months to mature and spawn, whereas ocean-maturing steelhead enter fresh water with well-developed gonads and spawn shortly after river entry.  These two reproductive ecotypes are more commonly referred to by their season of freshwater entry (i.e., summer [stream-maturing] and winter [ocean-maturing] steelhead).  Only winter steelhead are currently found in Central Valley rivers and streams, although there are indications that summer steelhead may have been present prior to the construction of large dams (Moyle, 2002).

Typically, adult winter steelhead migrate upstream in the Sacramento River beginning in August, with a peak in late September to October (Moyle, 2002).  Timing of upstream migration is correlated with higher flow events, such as freshets and associated lower water temperatures.  The preferred temperatures for upstream migration are between 8 and 11 degrees Celsius (°C) (46 and 52 degrees Fahrenheit, oF) (Bovee, 1978; Reiser and Bjornn, 1979; Bell, 1986).
Unlike Pacific salmon, steelhead are iteroparous, or capable of spawning more than once before death (Moyle, 2002).  Although the great majority of steelhead spawn only once, Shapolov and Taft (1954) reported that repeat spawners are relatively numerous (17.2 percent) in California streams and most are females (Busby et al, 1996).  Steelhead can spawn up to four times, but mortality rates between fish of succeeding ages are high (50-75 percent), so very few fish spawn that often (Moyle, 2002).  Steelhead that spawn more than once often skip a year between spawnings.  Female steelhead can lay between 200-12,000 eggs but usually average approximately 2,000 eggs per kilogram of body weight (Moyle, 2002).

Steelhead generally spend one and sometimes up to three years in fresh water before emigrating downstream (Moyle, 2002).  Some steelhead may rear to maturity without migrating to the ocean.  Optimal temperatures for steelhead fry growth and survival range from 15 to 18°C (59 to 64.5 oF), although steelhead have been observed to grow at warmer temperatures in some parts of their range.  At low temperatures, steelhead survive oxygen concentrations as low as 1.5 to 2.0 milligrams per Liter (mg/L), but the preferred concentrations for growth are closer to saturation (Moyle, 2002).  During rearing, suspended and deposited fine sediments can directly affect salmonids by abrading and clogging gills, and can indirectly cause reduced feeding, avoidance reactions, destruction of food supplies, reduced egg and alevin survival, and changed rearing habitat (Reiser and Bjornn, 1979).  Bell (1986) found that silt loads of less than 25 mg/L permit good rearing conditions for juvenile salmonids.

Rearing juvenile Central Valley steelhead are usually found in cool, clear, fast-flowing permanent streams and rivers where riffles predominate over pools (Moyle, 2002).  Emigrating Central Valley steelhead use the lower reaches of the Sacramento River and the Delta for rearing and as a migration corridor to the ocean.  Some may utilize tidal marsh areas, non-tidal freshwater marshes, and other shallow water areas in the Delta as rearing areas for short periods prior to their final emigration to the sea (NMFS, 2004).  Growth in fresh water is highly variable and depends on temperature, food availability, flow, and fish densities.  Where food is abundant, steelhead are typically 10-to-12-centimeter (cm) Fork Length (FL) by the end of the first year and 16-to-17-cm FL at the end of year two (Moyle, 2002).  Most steelhead emigrate from December through March, with a peak occurring from January through February (Moyle 2002).
Central Valley Steelhead

Distribution: Central Valley DPS of steelhead inhabit the Sacramento and San Joaquin Rivers and their tributaries.  They have been observed to use the South Cow Creek from the confluence with Hooten Gulch to the South Cow Creek campground for spawning and rearing.  The more downstream portions of South Cow Creek and Cow Creek are used as a migration corridor.  In South Cow Creek, the best steelhead spawning habitat is located 1.5 miles downstream of the South Cow Creek Diversion Dam to 3.5 miles upstream of the diversion dam (Healey, 1974). In Old Cow Creek, steelhead have been reported as far upstream as Whitmore Falls, which has historically been considered impassable.  Whitmore Falls was recently reclassified as passable under some conditions.  The frequency with which steelhead might pass over Whitmore Falls is unknown, as there have been no studies to assess this. 

Adult Migration: Central Valley steelhead typically migrate to marine waters after spending one year in freshwater, although some fish may spend two years.  Steelhead then reside in marine waters for typically two or three years prior to returning to their natal stream to spawn as 3 to 5-year-old adults. 
Reproduction: Central Valley steelhead spawn from late January into April (McEwan and Jackson, 1996).  Steelhead prefer to spawn in coarse (1 to 3 cm-diameter) gravel at the tail of a pool or in a riffle (Moyle, 2002).  Typical water velocities over the redds are 20 to 155 centimeters per second (cm/s) and typical depths are 10 to 150 cm (Moyle, 2002).  The time frame for incubation and emergence varies with water temperature.  At temperatures of 10 to 15°C (50-59 oF), the eggs hatch in three to four weeks and fry emerge from the gravel two to three weeks later (Moyle, 2002).  
Juvenile Rearing, Smolt Size, and Migration: Upon emerging from the gravel, steelhead fry rear in edgewater habitats and move gradually into pools and riffles as they grow larger.  Older fry establish territories that they defend.  Cover is an important habitat component for juvenile steelhead; both as velocity refuge and as a means of avoiding predation (Shirvell, 1990; Meehan and Bjornn, 1991).  Young steelhead feed on a wide variety of aquatic and terrestrial insects, and emerging fry are sometimes preyed upon by older juveniles.  In winter, they become inactive and hide in any available cover, including gravel or woody debris.  Freshwater rearing generally lasts for one or two years before these fish emigrate to the ocean.
3.2.1.2 Factors of Decline

Historical Pressures on the Species

Steelhead have experienced declines in abundance in the past several decades as a result of multiple human factors that have degraded, simplified, and fragmented habitat (NMFS, 2007).  Water diversions for agriculture, flood control, domestic, and hydropower purposes have greatly reduced or eliminated access to historically available habitat (NMFS, 2007).  Modifications of streams and natural flow regimes have caused effects such as increased water temperatures, decreased flow, and the flushing of sediments from spawning gravels.  Land use activities such as agriculture and urban development have altered the amount of habitat available and its quality (NMFS, 2007). 

Steelhead support an important recreational fishery throughout their range (NMFS, 2007).  During periods of decreased habitat availability (e.g., drought conditions or summer low flow when fish are concentrated), the impacts of recreational fishing on native anadromous stocks may be heightened.  Steelhead are not generally targeted in commercial fisheries.  However, high seas driftnet fisheries in the past may have contributed slightly to a decline of this species in local areas, but this could not be solely responsible for the large declines in abundance observed along most of the Pacific coast over the past several decades.

Current Pressures on the Species

Current pressures on steelhead include those described above as historical pressures, as well as additional threats that have developed since the species was first listed.  Predation on steelhead has increased as a result of habitat modifications and introduced non-native species.  The turbulent conditions at dams and diversions disorient the steelhead and make them more susceptible to predators (NMFS, 2007).  Steelhead are also vulnerable to predation by pikeminnow and non-native species such as the striped bass (Pickard et al, 1982). 
Natural climatic conditions have served to exacerbate the problems associated with degraded and altered riverine and estuarine habitats (NMFS, 2007).  Persistent drought conditions have reduced already-limited spawning, rearing and migration habitat.  Furthermore, large-scale climatic regime shifts (e.g., El Niño) appear to change ocean productivity levels, disrupting predator and prey species distributions. 
In an attempt to mitigate the loss of habitat, extensive hatchery programs have been implemented throughout the range of steelhead.  While some of these programs have been successful in providing fishing opportunities, the impacts of these programs on native, naturally reproducing stocks are not well understood (NMFS, 2007).  Competition, genetic introgression, and disease transmission resulting from hatchery introductions may significantly reduce the production and survival of native, naturally reproducing steelhead.

Limiting Factors for Recovery of the Species within the ESU/DPS and within the Action Area

Environmental factors most likely to affect the abundance and distribution of the Central Valley steelhead are discussed below.

Flow: Reservoir operations have altered the natural flow regime of Central Valley streams by changing the frequency, magnitude, and timing of flow.  These changes potentially affect all steelhead salmon life stages, from migration timing to redd dewatering and juvenile stranding, as described below.  Relatively early attraction of steelhead salmon into tributaries can be triggered by occasional reservoir releases of cold water or the occurrence of naturally high flows early in the fall.  Conversely, low flows and higher water temperatures can inhibit or delay migration to spawning areas.  Rapid flow fluctuations downstream of reservoirs have resulted in redd dewatering and juvenile stranding.  
Water Temperature: Appropriate water temperature regimes below many dams cannot be maintained at levels comparable to what was achieved naturally in the upper watersheds that previously provided habitat.  In addition, water held in bypass reaches and forebays is prone to solar heating, possibly creating stressful or lethal environments for fish.
Bank Modification and Riparian Habitat Loss: Steelhead are affected by bank modification and riparian habitat loss due to their high affinity for side channels and riparian cover for spawning.  The degradation and fragmentation of riparian habitat has been caused by flood control and bank protection projects, agriculture development, and urban development.  These actions have reduced the amount of large woody debris, increased sedimentation, and introduced a large amount of herbicides, pesticides, and other toxins into the water.  
Barriers to Fish Passage: A majority of the historical holding and spawning areas have been blocked by various forms of man-made structures including hydropower dams, diversion dams, and flood control structures.  
Water Diversions: Water diversions reduce survival of emigrating juvenile salmonids through direct losses at unscreened or inadequately screened diversions and indirect losses associated with reduced streamflows.  Fish screening and salvage efforts at major agricultural diversions have met with variable success, and many smaller unscreened or inadequately screened diversions continue to operate.  Fish losses at diversions can result from physical injury, impingement, entrainment, or predation.  Delayed passage, increased stress, and increased vulnerability to predation also contribute to mortality caused by diversions.  Diversion impacts on anadromous fish depend on diversion timing and magnitude, river discharge, and the life stage of the fish.

Spawning Gravels: Egg incubation success (egg hatching and fry emergence) is highly dependent on flow, substrate, water temperature, and dissolved oxygen surrounding the developing embryos.  Because steelhead spawn in somewhat smaller-sized gravels, their spawning habitat is subject to disruption at somewhat lower flows.  This is offset by the fact that steelhead spawn more in tributary streams and further up in the watershed than Chinook salmon, where flows are not as high as in the mainstem rivers where Chinook salmon tend to spawn.
Hatchery Operations: Hatchery practices of transplanting steelhead from other geographic areas or drainages to Central Valley streams for supplementation purposes are recognized as a major threat to the genetic integrity and overall fitness of native steelhead stocks (50 CFR 227).  This threat is particularly acute on rivers where major hatchery programs sustain the bulk of steelhead production and have relied on non-native stocks to rebuild these runs.

Sportfishing: Sportfishing for steelhead is very popular in the Central Valley and largely sustained by hatchery production.  Since steelhead do not always die after spawning, they may be caught by anglers as they return to the ocean.  Juvenile steelhead are indistinguishable from resident rainbow trout in appearance, feeding, and other activities, and some are caught by sport anglers fishing for resident trout.
There are no large reservoirs within the Action Area, but steelhead migrating to and from the Cow Creek watershed may be influenced by the operation Shasta Dam and the other reservoirs on other tributaries to the Sacramento River.  Within the watershed, the operation of the Project would reduce flows within the Project bypass reaches during the low flow months, although winter and spring flows would be less affected.  South Cow Diversion may impede fish passage, although this diversion is equipped with a functional fish ladder.  Steelhead in the Action Area are also affected by other diversions and land use practices within the watershed that adversely affect their habitat.
3.2.1.3 Local Empirical Information

Current Local Population Information

Central Valley steelhead are present in South Cow Creek within the Action Area, and were sighted as far upstream as the South Cow Creek campground (TRPA 1986).  Moock and Steitz (1984) have observed steelhead passing through the fish ladder at the South Cow Creek Diversion Dam.  CDFG noted steelhead spawning areas upstream of Wagoner Canyon, with the majority above the South Cow Creek diversion (SHN, 2001).  Healey (1974) reported that the best steelhead spawning habitat in South Cow Creek occurs from just downstream of the South Cow Creek diversion to 5 miles upstream, (approximately RM 10 to RM 15).  Thomas R. Payne & Associates reported a few redds in South Cow Creek, approximately 3 miles upstream from the South Cow Creek diversion (TRPA, 1986).  This study also reported redds in Atkins Creek, which they determined were most likely steelhead redds.  Atkins Creek is located at RM 20 and is the furthest upstream steelhead have been reported on South Cow Creek.
In Old Cow Creek, steelhead have been reported as far upstream as Whitmore Falls.  The frequency with which steelhead might pass over Whitmore Falls is unknown, as no studies have been conducted to assess this. 
Ongoing Monitoring Programs

There are no current or ongoing monitoring programs for the Central Valley steelhead near the Action Area.
3.2.1.4 Population Trend of the Species

All indications are that natural Central Valley steelhead have continued to decrease in abundance and in the proportion of wild fish in spawning runs over the past 25 years (Good et al., 2005); the long-term trend remains negative.  Steelhead have already been extirpated from most of their historical range in this region.  There has been little steelhead population monitoring despite 100-percent marking of hatchery steelhead since 1998.  Hatchery production and returns are dominant over natural fish and include significant numbers of non-DPS-origin Eel River steelhead stock.  
The Biological Review Team (BRT) concluded that the Central Valley steelhead DPS is presently “in danger of extinction” by a 66-percent vote (Good et al., 2005).  However, in the proposed status review NMFS concluded that the DPS in total is “not in danger of extinction, but is likely to become endangered within the foreseeable future,” citing unknown benefits of restoration efforts and a monitoring program that is not yet funded.  Habitat concerns in the range of this DPS focus on the widespread degradation, destruction, and blockage of freshwater habitat within the region, and water allocation problems.  Widespread hatchery steelhead production within this DPS also raises concerns about the potential ecological interactions between introduced and native stocks.  Because the Central Valley steelhead population has been fragmented into smaller isolated tributaries without any large source population and the remaining habitat continues to be degraded by water diversions, the population is at high risk of extinction.

The BRT was highly concerned that the little new information available on steelhead populations indicated that the historic decline in total abundance and proportion of wild stock was continuing.  Other major concerns included the loss of the vast majority of historical spawning areas above impassable dams, the lack of any steelhead specific status monitoring, and the significant production of steelhead by the hatcheries outside the DPS (Good et al, 2005).  Dams both reduce the scope for expression of the anadromous life history form (thereby greatly reducing the abundance of anadromous steelhead) and prevent exchange of migrants among resident populations, a process presumably mediated by anadromous fish. 
In the Action Area, steelhead/rainbow trout densities in Old Cow Creek appear to be relatively stable based on information collected during the relicensing studies, and information collected by TRPA near Olson Power Plant (2002) and CDFG near Kilarc Powerhouse (SHN, 2001).  For South Cow Creek, population estimates through time are not available, and therefore no population trend could be estimated.
3.2.2 Central Valley Spring-Run Chinook Salmon

3.2.2.1 Biological Requirements
Life History Overview

Chinook salmon are the largest of the Pacific salmon and the most abundant salmon species in California (McGinnis, 2006).  Chinook salmon exhibit two generalized freshwater life history types (Healey, 1991).  “Stream-type” Chinook salmon enter freshwater months before spawning and reside in freshwater for several months to more than a year after emergence before emigrating.  “Ocean-type” Chinook salmon spawn soon after entering freshwater and migrate to the ocean as fry or parr within a few weeks or months of emergence. 
Chinook salmon typically mature between 2 and 6 years of age (Myers et al., 1998).  Freshwater entry and spawning timing are generally thought to be related to local water temperature and flow regimes.  Runs are designated on the basis of adult migration timing.  However, distinct runs also differ in the degree of maturation at the time of river entry, thermal regime and flow characteristics of their spawning site, and the actual time of spawning (Myers et al., 1998). 

Spring-run Chinook salmon exhibit a stream-type life history.  Adults enter freshwater in the spring before their eggs are mature and move long distances upstream, often to headwater areas when possible.  The adults hold over in the summer in deep, cool pools and spawn in fall.  Their juveniles typically spend several months to a year or more in freshwater before emigrating.  Adequate instream flows and cool water temperatures are more critical for the survival of Chinook salmon exhibiting a stream-type life history, due to over-summering by adults and/or juveniles.  Adult salmonids migrating upstream are assumed to make greater use of pool and mid-channel habitat than channel margins (Stillwater Sciences, 2004), particularly larger salmon such as Chinook salmon, as described by Hughes (2004).  
Spawning Chinook salmon require clean, loose gravel in swift riffles along the margins of deeper runs, or in the tailout of pools, and suitable water temperatures, depths, and velocities for redd construction and adequate oxygenation of incubating eggs.  Chinook salmon spawn in depths typically between 0.7 to 5 feet, but will spawn at depths as great as 12 feet (CDFG, 1998; Raleigh et al., 1986).  Preferred water velocities for spawning range from 1.0 to 3.5 feet per second (CDFG 1993, 1998).  Montgomery et al. (1999) reported that adult Chinook tend to spawn in stream reaches characterized by low-gradient pool-riffle complexes.  Gravels chosen as spawning habitat typically range in size from 1 to 4 inches, with 5 percent or less fine material present (CDFG, 1993, 1998).  Water temperatures between 42°F and 58°F (5.6°C and 14.4°C) are considered most suitable for spawning.

Upon emergence, fry swim or are displaced downstream (Healey, 1991).  Similar to adult movement, juvenile salmonid downstream movement is crepuscular.  Fry generally seek nearshore habitats containing riparian vegetation and associated substrates important for providing aquatic and terrestrial invertebrates, predator avoidance, and slower velocities for resting (NMFS, 1996).  Shallow water habitats have been found to be more productive for salmonid rearing than the main river channels, supporting higher growth rates, partially due to higher prey consumption rates, as well as favorable environmental temperatures (Sommer et al., 2001).  Water temperatures reported to be optimal for rearing fry and juveniles are between 45°F and 65°F (7.2°C and 18.3°C) (NMFS, 2002).

As juvenile Chinook salmon grow, they move into deeper water with higher current velocities, but still seek shelter and velocity refugia to minimize energy expenditures (Healey, 1991).  Catches of juvenile salmon in the Sacramento River near West Sacramento by the USFWS (1997) exhibited larger juvenile captures in the main channel and smaller-sized fry along the margins.  When the channel of the river is greater than 9 to 10 feet in depth, juvenile salmon tend to inhabit the surface waters (Healey, 1980).  Stream flow and/or turbidity increases in the upper Sacramento River basin are thought to stimulate emigration (Kjelson et al., 1982; Brandes and McLain, 2001).
Juvenile Chinook salmon migration rates vary considerably, presumably depending on the physiological stage of the juvenile and hydrologic conditions.  Kjelson et al. (1982) found fry Chinook salmon to travel as fast as 19 miles per day in the Sacramento River and Sommer et al. (2001) found rates ranging from approximately 0.5 miles up to more than 6 miles per day in the Yolo Bypass.  As Chinook salmon begin the smoltification stage, they prefer to rear further downstream where ambient salinity is up to 1.5 to 2.5 parts per thousand (Healey, 1980, Levy and Northcote, 1981).  Within the Delta, juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally influenced sandy beaches and vegetated zones (Healey, 1980). Cladocerans, copepods, amphipods, and diptera larvae, as well as small arachnids and ants, are common prey items (Kjelson et al., 1982; Sommer et al., 2001).

Central Valley Spring-Run Chinook Salmon

Distribution: Historical spawning areas for spring-run Chinook salmon included the upper tributaries to the Sacramento, San Joaquin, Klamath, and Eel Rivers (Moyle, 2002).  However, today most of these areas are blocked by dams and they are restricted to a few streams in the Sacramento and Klamath drainages.  
Adult Run Timing: Adult Central Valley spring-run Chinook salmon enter rivers as immature fish in March through June (Moyle, 2002).  The adults spend several months in deep, cold pools until their gonads mature (Moyle, 2002).
Reproduction: Spring-run Chinook salmon spawning occurs from late August through October (Moyle, 2002).  Eggs are laid in large depressions (redds) hollowed out in gravel beds.  An average female Chinook salmon produces 3,000 to 6,000 eggs, depending on the size of fish (SHN, 2001).  The eggs are fertilized by the male and buried in the gravel by the female.  The adults die within a few days after spawning.  The embryos hatch following a three to four-month incubation period and the alevins (sac-fry) remain in the gravel for another two to three weeks (CDFG, 1995).  Once their yolk sac is absorbed, the fry emerge and begin feeding on a variety of terrestrial and aquatic insects (Moyle, 2002).  The spring-run juveniles emerge from November to March (Moyle, 2002). 
Juvenile Rearing, and Smolt Size, and Migration: Juvenile spring-run Chinook salmon rear in the stream 3 to 15 months, depending on flow and temperature conditions (Moyle, 2002). Chinook salmon fry prefer a shallow, silty bottom along the stream edge but move to deeper, swifter water as they mature (Moyle, 2002).  Juveniles typically emigrate in March through May when flows begin to decline and water temperatures begin to increase (Moyle et al., 1989).
3.2.2.2 Factors of Decline
Historical Pressure on the Species

The decline of salmon in the Sacramento drainage began when streams were disrupted by gold mining and irrigation diversions.  Declines were accelerated following the closure of Shasta Dam in 1945, denying the salmon access to major spawning grounds in the McCloud, Pit, and upper Sacramento Rivers (Moyle, 2002).  Further habitat degradation has been caused by the construction of massive dams and diversion on all major rivers, denying the salmon access to over half the stream reaches they once used and to over 80 percent of their historical holding and spawning habitat.  In addition to blocking passage, dams generally render habitat below them less suitable for salmon by reducing flows, increasing temperatures, causing rocks in streambeds to become too deeply embedded for spawning, reducing cover for juveniles, and changing channel configurations (Moyle, 2002).  
Other historical pressures on the species are related to urban encroachment, pollution, and other forms of land use alteration.  The loss of riparian forests due to urban development has many detrimental effects on the streams.  The removal of the vegetation increases the temperatures of the streams and decreases the amount of large woody debris that falls into the streams.  It also causes the banks to be less stable, leading to potential increases in sedimentation.  Human encroachment has also introduced the effects of agricultural practices.  Organic pollution such as pesticides, livestock waste, and other toxins are common in streams (Moyle, 2002).  Although the pollution levels may not reach lethal levels, they can reduce the ability of the fish to deal with disease or impair reproductive development.  
Natural factors such as drought can also impair salmon populations.  During the drought of 1986 to 1992, Central Valley spring-run Chinook salmon populations declined substantially due to a combination of reduced flows and warmer stream temperatures (Moyle, 2002).  Water management operations, including reservoir releases and unscreened and poorly screened diversions in the Sacramento River, Sacramento-San Joaquin Delta, and tributaries, compounded drought-related problems by further reducing river flows and warming river temperatures, and entraining juveniles.
Current Pressures on the Species

Current pressures on the species include the same general categories as those described for historical threats, especially the degradation of remaining habitat.  Additional pressures include fisheries, introduced species, threats from hatchery programs, and channel modifications.

Fishing pressures, both in the ocean and in streams, can overharvest salmon despite production from hatcheries.  The hatchery and wild runs are mixed in the streams below the hatchery, making it difficult for fishermen to distinguish the difference.  Also, hatchery fish can adversely affect the wild population through competition, predation, introduction of disease and genetic introgression.  
In addition to outright loss of habitat, Chinook salmon must contend with widespread habitat degradation and modification of rearing and migration habitats in their natal streams, the Sacramento River, and the Delta.  The natal tributaries of the currently extant populations of spring-run Chinook salmon do not have large impassable dams, like many Central Valley streams, but they do have many small hydropower dams and water diversions that, in some years, have greatly reduced or eliminated instream flows during migration periods.  Problems in the migration corridor include unscreened or inadequately screened water diversions, predation by non-native species, and excessively high water temperatures.

Limiting Factors for Recovery of the Species within the ESU/DPS and within the Action Area

Environmental factors most likely to affect the abundance and distribution of the Central Valley spring-run Chinook are discussed below.

Flow: Central Valley spring-run Chinook are physically affected by flow in the same manner as steelhead; however their susceptibility to changes in flow timing differs because of the differences in timing of life stages.

Water Temperature: Water temperature is a primary limiting factor of natural Chinook salmon production on many Central Valley streams (NMFS, 1999).  Chinook are affected by water temperatures in the same manner as steelhead.  However, their susceptibility differs because of the differences in timing of life stages and different temperature suitability ranges. 
Barriers to Fish Passage: Chinook are affected by passage barriers in the same manner as steelhead.  However, their susceptibility differs because of the differences in timing of life stages and the different swimming abilities of the two species.  The stream-type Chinook salmon are more severely affected than steelhead, due to steelhead’s ability to access and use the higher elevation stream reaches for holding, spawning, and rearing.  Spring-run Chinook salmon are more restricted to lower elevation reaches that historically provided limited holding, spawning or rearing habitat and/or were primarily used only as migration corridors.  

Water Diversions: Chinook are affected by water diversions in the same manner as steelhead.  However, their susceptibility differs because of the differences in timing of life stages and the different swimming abilities of the two species.

Spawning Gravels: Chinook are affected by changes to spawning gravel in generally the same manner as steelhead salmon.  Moyle (2002) reported that Chinook salmon redds are predominately constructed in riffles consisting of loose gravels or small cobbles.  However, dams have reduced or prevented recruitment of spawning size gravel to downstream riffles and the conditions are anticipated to continue to degrade as high flow events move suitable spawning/rearing gravel downstream without replenishment from upstream areas.

Hatchery Operations: Hatchery operations and/or practices can negatively affect “wild” or natural fish populations by leading to a loss of genetic integrity primarily through three mechanisms: (1) hybridization, (2) inbreeding, and (3) random genetic change (drift). Hybridization presumably creates individuals that are less well adapted to local conditions than either parent.  The timing of hatchery entrance overlaps for spring and fall-run Chinook salmon, so they likely have been hybridized (Campbell and Moyle, 1991).  If hybridization occurs frequently, the genetic integrity of “pure” stocks may be compromised.

Inbreeding results from the breeding of closely related individuals, and is likely to develop from hatchery practices when eggs and milt are obtained from relatively few individuals within a population.  A small breeding population may also lead to genetic drift.  Both inbreeding and genetic drift can lead to the production of individuals that are less well adapted than naturally produced fish to the natural environment in which the species evolved.  Loss of genetic variation in a population results in decreased fitness through random genetic drift (Wang et al, 2001). 
Other negative effects on fish populations are associated with hatchery production.  An abundance of hatchery fish may: (1) stimulate sport and/or commercial harvest efforts, which could increase the harvest rate of naturally produced salmon, (2) increase the rate of disease among naturally produced fish, (3) lead to high adult run sizes that exceed spawning capacity of the river, which may reduce overall production, (4) increase competition for food and optimal habitat, and (5) cause negative social interaction between hatchery and wild salmon.

3.2.2.3 Local Empirical Information

Current Local Population Information

Little is known about the spring-run Chinook salmon population in the Cow Creek Watershed.  A report by CDFG (SHN, 2001) indicated that Cow Creek is not part of the present range and distribution of spring-run Chinook salmon in the Central Valley.  However, there is some anecdotal information that South Fork Cow Creek may have been part of the historic range and distribution (SHN, 2001).  Two individual adult Chinook salmon have been observed in the South Cow Creek Project bypass reach (Parkinson pers. comm. 2003, field observation) and on Old Cow Creek in the vicinity of Whitmore Falls (Harvey, 1997).  Both observations were made in July, suggesting that the fish may have been spring-run Chinook salmon.  It is believed that these fish were strays from other streams.
Ongoing Monitoring Programs

CFDG has conducted fall spawning surveys intermittently since 1953 to determine the number of fall-run Chinook salmon in the Cow Creek watershed
.  The survey data are limited and sporadic.  Mills and Fisher (1994) conducted spawning surveys from 1967 through 1991.  They estimated an annual average of 1,373 salmon in the Cow Creek drainage, with a range of 7,540 salmon in 1968 to 75 salmon in 1990.  Both CDFG and CH2M Hill have estimated the fall-run Chinook population within a similar range (1,460 in 1965 and 2,316 in 1998, respectively) (SHN, 2001). 
The most recent information available regarding salmon abundance in Cow Creek is from a cooperative investigation between CDFG, USFWS, and the Western Shasta Resource Conservation District (WSRCD) using overhead video monitoring to estimate fall-run Chinook salmon numbers (Killam, 2007).  During this study, a video camera was used in conjunction with a partial weir to record fall-run Chinook salmon passage from early September through mid November (most of the upstream migration period).  This monitoring station was located on Cow Creek approximately 1.3 RM upstream of its confluence with the Sacramento River (approximately 20 miles downstream of the Cow Creek Powerhouse).  Based on the video station counts adjusted for missing time periods and quality control checks, an estimated 4,130 salmon entered the Cow Creek watershed.  The program was operated again in 2008, but the data are not yet available.  
3.2.2.4 Population Trend of the Species

In 2005, a large majority (69 percent) of NMFS’s BRT votes for the Central Valley spring-run Chinook salmon ESU fell into the “likely to become endangered” category, with a minority (27 percent) of votes going to “in danger of extinction” and (4 percent) “not warranted”.  A major BRT concern was loss of diversity caused by the extirpation of spring-run Chinook salmon populations from most of the Central Valley, including the San Joaquin River and its tributaries.  Another major BRT concern was the small number and location of extant self-sustaining populations of spring-run Chinook salmon within the Central Valley.  There are only three existing distinct populations remaining from an estimated 17 historical populations.  The southern Cascade Mountain spring-run population complex (Mill, Deer, and Butte Creek populations) retains the genetic integrity of the species but is vulnerable to catastrophe due to the close proximity of the three populations.  The genetic integrity of the Sierra Nevada spring-run Chinook salmon population has been compromised through hybridization with Feather River Fish Hatchery-produced spring-run Chinook salmon.  These fish are genetically divergent from the populations at Mill, Deer, and Butte Creeks.  Annual abundance estimates of Central Valley spring-run Chinook salmon have shown a high level of fluctuation, and the overall number representing the current population size remains well below estimates of historical abundance.  The Central Valley Spring-Run Chinook Salmon ESU has experienced a trend of increasing abundance in some natural populations, most dramatically in the Butte Creek population (Good et al. 2005).  There has been more opportunistic utilization of migration-dependent streams overall.  The five-year geometric mean for the extant Butte, Deer, and Mill Creek spring-run populations ranges from 491 to 4,513 fish (Good et al. 2005), indicating increasing productivity over the short term and projected as likely to continue (Good et al. 2005).
Spring-run Chinook salmon are not thought to utilize the Action Area. 
3.3 Critical Habitat Designation

Critical habitat was designated for steelhead in the Central Valley on September 2, 2005 (70 FR 52488) and includes the stream channels to the ordinary high water line within designated stream reaches such as those of the American, Feather, and Yuba Rivers, and Deer, Mill, Battle, Antelope, and Clear Creeks in the Sacramento River basin; the Calaveras, Mokelumne, Stanislaus, and Tuolumne Rivers in the San Joaquin River basin; and the Sacramento and San Joaquin Rivers and Delta.  Critical habitat within the San Francisco-San Pablo-Suisun Bay complex is defined by the perimeter of the water body, as displayed on standard 1:24,000-scale topographic maps or the elevation of extreme high water, whichever is greater (70 FR 5288).  Critical habitat extends through the Action Area on South Cow Creek about 7 miles upstream of the South Cow Creek Diversion Dam to the mouth of Hagaman Gulch.  Critical habitat on Old Cow Creek for steelhead extends upstream to near the Whitmore Radio Range Station and Whitmore Falls
 (Brown, pers. comm 2008).
Critical habitat for Central Valley spring-run Chinook salmon was designated on September 2, 2005 (70 FR 52488).  Central Valley spring-run critical habitat includes the stream channels to the ordinary high water line within numerous streams and stream reaches throughout the Central Valley, including the Sacramento, Feather and Yuba Rivers; the Deer, Mill, Battle, Antelope, and Clear Creeks in the Sacramento River basin; and the Sacramento-San Joaquin Delta.  Critical habitat is also designated within the San Francisco-San Pablo-Suisun Bay complex and is defined by the perimeter of the water body as displayed on standard 1:24,000-scale topographic maps or the elevation of extreme high water, whichever is greater (70 FR 5288).  Critical habitat for spring-run Chinook salmon does not extend into the Action Area.  The upstream limit of critical habitat for spring-run Chinook salmon on Cow Creek is at the confluence of Old Cow and South Cow Creeks, approximately 6.5 miles downstream of the Action Area.
Critical habitat is defined as specific areas that contain the primary constituent elements (PCE) and physical habitat elements essential to the conservation of the species.  The following are the inland habitat types used as PCEs for Central Valley steelhead and Central Valley spring-run Chinook salmon.
3.3.1 Spawning Habitat

Freshwater spawning sites are those with water quantity and quality conditions and substrate supporting spawning, incubation, and larval development.  Most spawning habitat in the Central Valley for Chinook salmon and steelhead is located in areas directly downstream of dams containing suitable environmental conditions for spawning and incubation. 

Spawning habitat for Central Valley steelhead primarily occurs in reaches directly below dams throughout the Central Valley.  Most remaining natural spawning habitats (those not downstream from large dams) are currently in good condition, with adequate water temperatures, stream flows, and gravel conditions to support successful reproduction.  Some areas below dams, especially for steelhead, are degraded by fluctuating flow conditions related to water storage and flood management and scour or strand redds.  Spawning habitat has a high conservation value as its function directly affects the spawning success and reproductive potential of listed salmonids. 

Central Valley spring-run Chinook salmon spawn on the mainstem Sacramento River, the Feather River, and Mill, Deer, Antelope, and Butte Creeks within the Sacramento River basin.  Recently, a new spawning population has begun to establish itself on Clear Creek near Redding, California. 

3.3.2 Freshwater Rearing Habitat

Rearing steelhead and Chinook juveniles require adequate space, cover, and food, and cool water temperatures.  Suitable rearing habitat includes areas with instream and overhead cover in the form of undercut banks, downed trees, and large overhanging tree branches.  Cover is an important habitat component for juvenile steelhead both as velocity refugia and as a means of avoiding predation (Meehan and Bjornn, 1991).  Freshwater rearing sites are those with water quantity and floodplain connectivity to form and maintain physical habitat conditions and support juvenile growth and mobility; water quality and forage supporting juvenile development; and natural cover such as shade, submerged and overhanging large wood, log jams, beaver dams, aquatic vegetation, large rocks and boulders, side channels, and undercut banks.
Both spawning areas and migratory corridors comprise rearing habitat for juveniles, which feed and grow before and during their outmigration.  Non-natal, intermittent tributaries also may be used for juvenile rearing.  Rearing habitat condition is strongly affected by habitat complexity, food supply, and presence of predators of juvenile salmonids.  The channelized, leveed, and rip-rapped river reaches and sloughs that are common in the Sacramento-San Joaquin system typically have low habitat complexity, low abundance of food organisms, and offer little protection from either fish or avian predators.  Freshwater rearing habitat also has a high conservation value as the juvenile life stage of salmonids is dependant on the function of this habitat for successful survival and recruitment.  Thus, although much of the rearing habitat is in poor condition, it is important to the species.

3.3.3 Freshwater Migration Corridors

Migratory corridors are downstream of the spawning and primary rearing areas and include the lower Feather River, lower Sacramento River, and the Delta.  These corridors allow the upstream passage of adults and the downstream emigration of outmigrant juveniles.  Ideal freshwater migration corridors are free of obstruction with adequate water quantity and quality conditions and contain natural cover such as submerged and overhanging large wood, aquatic vegetation, large rocks and boulders, side channels, and undercut banks supporting juvenile and adult mobility, survival and food supply.  Migratory habitat condition is strongly affected by the presence of barriers (which can include dams), unscreened or poorly screened diversions, and degraded water quality.  For successful survival and recruitment of salmonids, freshwater migration corridors must function sufficiently to provide adequate passage.  For adults, upstream passage through the Delta and the lower Sacramento River is not a problem (although temperatures are too warm during portions of the year), but passage problems exist on many tributary streams.  For juveniles, unscreened or inadequately screened water diversions throughout their migration corridors and a scarcity of complex in-river cover have degraded this PCE.  However, since the primary migration corridors are used by numerous populations and are essential for connecting early rearing habitat with the ocean, even the degraded reaches are considered to have a high conservation value to the species.  Thus, although much of the migration corridor is in poor condition, it is important to the species.

3.3.4 Estuarine Areas

Estuarine areas do not occur within the Action Area.  Nonetheless, they are included as a PCE and described below.  Estuarine areas free of obstruction with water quality, water quantity, and salinity conditions that support juvenile and adult physiological transitions between fresh and salt water are included as a PCE.  Natural cover such as submerged and overhanging large wood, aquatic vegetation, and side channels are suitable for juvenile and adult foraging salmonids.  The estuarine habitat still remaining for salmonids is severely degraded by altered hydrologic regimes, poor water quality, reductions in habitat complexity, and competition for food and space with exotic species.  Regardless of its current condition, the remaining estuarine areas are of high conservation value because they function as predator avoidance and as a transition zone between freshwater and ocean environments.

Central Valley steelhead and spring-run Chinook salmon use the Sacramento River-San Joaquin River Delta, Suisun Bay, San Pablo Bay and San Francisco Bay as a migratory corridor and seasonal rearing habitat as they move from the ocean to freshwater as adults and from freshwater to the ocean as juveniles.  Most movement by adults occurs in deeper channels, while juveniles are more likely to use the shallow habitats, including tidal flats, for feeding and predator refuge.

Figure 3-1
Critical Habitat for Central Valley Steelhead
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Figure 3-2
Critical Habitat for Central Valley Spring-Run Chinook Salmon
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Environmental Baseline Conditions
This section identifies and describes all known human-induced sources of impact to the listed species in the Action Area, except those caused by the Proposed Action.  The purpose of the environmental baseline is to provide the context for the impacts of the Proposed Action with regard to the impacts of all the other human activities that are also affecting the listed species.

4.1 Description of Environmental Baseline
This section provides a description of existing conditions and aquatic resources in the Action Area.  The information presented here represents a combination of historical material from a literature review and material from field studies conducted in 2003 in support of relicensing the Project. 
4.1.1 Cow Creek Development

4.1.1.1 South Cow Creek

South Cow Creek is managed for anadromous and resident fish, with a focus on anadromous salmonids.  In the 1980s and 1990s mostly steelhead were planted with some rainbow trout (SHN, 2001), while prior to that rainbow trout were planted in the greatest numbers, with smaller plantings of eastern brook trout and Chinook salmon.  CDFG has adopted a policy of not stocking in waters supporting anadromous fish, and no stocking currently occurs in the vicinity of South Cow Creek (Baumgartner, pers. comm. 2008; Myers pers. comm. 2009).  Data collected in 2002 to 2003 indicate that habitat in South Cow Creek was predominately pool (65 to 70 percent) in all reaches, with the remaining habitat divided equally between riffles and runs (PG&E, 2007a).  The proportions of shallow and deep pools (with 3 feet being the dividing point) were similar.  Below Wagoner Canyon the level of confinement of the stream channel decreased and the stream was wider and shallower.  Within and upstream of Wagoner Canyon, the stream was narrower and deeper.  Cover was generally abundant throughout the bypass reach, but more limited below Wagoner Canyon.  Substrate in the bypass reach was dominated by boulders, with cobble and gravel.  Spawning gravel tended to be concentrated toward the top of Wagoner Canyon.  Spawning gravel was located primarily within pool habitat, especially shallow pool habitat.  Run habitat also provided a high proportion of good to excellent spawning gravel for each species.

Water quality data collected in 2003 documented mean daily temperatures in South Cow Creek that were warmer than optimal for steelhead from June through September both above and throughout the bypass reach.  Maximum daily temperature exceeded 24(C (75(F) about the half the time in July, but generally remained less than this the rest of the year.  These temperatures could result in sub-lethal effects, and potentially some mortality to rearing steelhead.  This is based on the very conservative use of instantaneous maximum daily temperatures, whereas most of the laboratory studies used in defining this limit are based on exposures of one to seven days.  The summer water temperatures observed in South Cow Creek would not provide optimal growing conditions for rearing steelhead and rainbow trout (PG&E, 2009). 

Passage within the bypass reach is impeded at low flows by several natural barriers, mostly located near the upstream end of Wagoner Canyon (PG&E, 2007a).  A total of nine barriers to fish migration were noted within the bypass reach, including the South Cow Creek Diversion Dam, which is made passable by a fish ladder.  The remaining barriers were natural falls that are 3 to 6 feet tall or cascades that could present difficulties under low flow conditions, but likely would be passable at higher flows.  Flows of 20 to 25 cfs would likely allow passage at all of these barriers.

The South Cow Creek Diversion Dam is equipped with fish protection facilities including fish screens to prevent entrainment of young fish to the canal and a ladder to pass adult fish upstream.  Adult steelhead have been observed using the ladder to access upstream habitat (Moock and Steitz, 1984).

South Cow Creek supported various species of fish (PG&E, 2007a; TRPA, 1985).  The fish community structure changed substantially at the downstream end of Wagoner Canyon (PG&E, 2007a).  In the sites within and upstream of Wagoner Canyon, the fish community consisted of California roach and steelhead/rainbow trout, with roach being more numerous than steelhead/rainbow trout.  Lamprey were also observed in the South Cow Creek Main Canal and so presumably are present in South Cow Creek, although none were observed there.  In the area downstream of Wagoner Canyon, the fish community consisted of seven to nine species (several of which are introduced) typical of the pikeminnow-hardhead-sucker assemblage (previously referred to as the transition zone community)
 (Moyle, 2002).  The fish community below Wagoner Canyon consisted of (in order of numerical abundance) California roach, speckled dace, rainbow trout, Sacramento pikeminnow, Sacramento sucker, riffle sculpin, and smallmouth bass.  Low numbers of Chinook salmon and largemouth bass were also observed.  Different studies have reported Chinook salmon spawning between the confluence with Cow Creek and the base of Wagoner Canyon (Healey, 1974; CDFG, unpublished data).  Steelhead activity within the Cow Creek Development area ranges from the confluence with Hooten Gulch to the South Cow Creek campground (Moock and Steitz, 1984; SHN, 2001; Healey, 1974; TRPA, 1986), which is upstream of the Cow Creek Development.  

4.1.1.2 Mill Creek

Mill Creek is generally a low-gradient stream with thick riparian growth along the banks.  Substrate was predominately bedrock with a few cobbles interspersed (PG&E, 2007a).  Cover in Mill Creek consisted mostly of overhanging vegetation; as well as turbidity above the Mill Creek Diversion Dam.

It is generally unknown what fish species occur in Mill Creek, with the exception of rainbow trout that are found above the Mill Creek Diversion Dam (PG&E, 2007a).  It is likely that the species found in South Cow Creek above Wagoner Canyon (steelhead/rainbow trout, roach, and lamprey) could also be present in Mill Creek below the diversion, and that non-anadromous species could also be found above it.

4.1.1.3 Hooten Gulch

Hooten Gulch is a low-gradient, U-shaped stream channel with 10-foot-high banks (PG&E, 2007a).  This stream is ephemeral above the Cow Creek Powerhouse even early in the year.  Tailrace water from the Cow Creek Powerhouse flows down Hooten Gulch.  A small diversion takes water from Hooten Gulch into the Wild Oak Powerhouse (not part of the Project) just downstream of the Cow Creek Tailrace.  A second diversion near the confluence of Hooten Gulch and South Cow Creek takes water from Hooten Gulch into Abbott Ditch, an irrigation canal (not part of the Project).  The Abbott Diversion prevents fish from moving upstream into Hooten Gulch from South Cow Creek.  The banks along Hooten Gulch are eroded.  Data collected in 2002 to 2003 indicate that the primary habitat types within Hooten Gulch were pool and riffle (PG&E, 2007a).  Substrate consisted mainly of cobble, with lesser components of gravel and boulder.  Spawning habitat was poor due to high embeddedness of potential spawning substrates.  Hooten Gulch supported California roach, riffle sculpin, and rainbow trout (PG&E, 2007a).

4.1.1.4 South Cow Creek Main Canal

South Cow Creek Main Canal conveys water from the South Cow Creek Diversion Dam to Cow Creek Forebay.  The canal is 2.1 miles long.  Cover within the South Cow Creek Main Canal consisted primarily of aquatic macrophytes and cobbles (observations during relicensing studies).  The canal had little riparian vegetation along the banks.  Substrate was primarily sand with a few cobbles.

The South Cow Creek Main Canal is screened to prevent fish from being entrained into the canal.  Two sampling surveys in the canal in 2003 found relatively few fish and only three species.  In order of decreasing abundance these were California roach, rainbow trout, and lamprey.

4.1.1.5 Cow Creek Forebay

Cow Creek Forebay is a small forebay (1 acre) in a relatively open area (PG&E, 2007b).  Cover within the forebay consisted of submerged aquatic vegetation, algae, and sedges (PG&E, 2007a).  Cow Creek Forebay primarily supported populations of golden shiner and green sunfish.  A few Sacramento sucker and rainbow trout were also observed (PG&E, 2007a).
4.1.1.6 Other Projects

Two small privately-owned projects divert water out of Hooten Gulch below the Cow Creek Tailrace, as described in Section 2.4.  The Wild Oak Development uses the water to generate electricity.  An irrigation diversion known as the Abbott Ditch diverts water from Hooten Gulch.  Pursuant to an adjudication of the watershed, Abbott Ditch water users are entitled to divert 13.13 cfs from the natural flow of the east channel of South Cow Creek below the confluence with Hooten Gulch (and not from Hooten Gulch itself).  Upon decommissioning, the mini-hydro facility and the Abbott Ditch water users who currently divert water from the reach of Hooten Gulch augmented by Cow Creek Powerhouse releases would have a reduced ability to do so at the current point of diversion.  The Abbot Diversion is located at the mouth of Hooten Gulch and prevents fish migration from South Cow Creek into Hooten Gulch.

4.1.2 Kilarc Development

4.1.1.7 Old Cow Creek

Historically, CDFG managed Old Cow Creek for resident salmonids above Whitmore Falls (including the Action Area) and for anadromous salmonids below Whitmore Falls (shown on Figure 2-1).  Whitmore Falls had long been considered an impassable barrier to anadromous salmonids.  CDFG and NMFS re-evaluated the barrier at Whitmore Falls in 2003 and now believe that this barrier may be passable under unspecified high flow conditions, likely during wet years (Manji pers. comm. 2002, confirmed December 17, 2008).  The reclassification of the barrier at Whitmore Falls led CDFG and NMFS to revise their management objectives for the Action Area to include anadromous salmonids.  No anadromous fish have been observed above Whitmore Falls, but it may be possible for them to pass over the falls during some high flow events (Myers pers. comm. 2008).  The frequency with which steelhead or Chinook salmon might pass over Whitmore Falls is unknown, as there have been no studies to assess this. 

CDFG identified a waterfall located 2.7 miles upstream of the Kilarc Powerhouse as a barrier to upstream migration (Manji, pers. comm. 2002)
.  Surveys conducted as part of PG&E’s relicensing studies indicated that this barrier likely precludes the use of the upper portion of the Action Area by anadromous salmonids (PG&E, 2007a).  It was determined that this 12-foot-high falls was likely to be impassable at any flow.  This opinion was shared by CDFG (Myers pers. comm. 2008), and NMFS (White pers. comm. 2008).  The PG&E surveys also identified a boulder cascade located 3 miles upstream of Kilarc Powerhouse (between these 12-foot falls and the Kilarc Main Canal Diversion Dam) and assessed as a barrier at most flows.  Eleven other barriers were also identified within the Old Cow Creek bypass reach.  These barriers were assessed as passable at some flows (PG&E, 2007a).

The bypass reach generally provided suitable habitat for salmonids, with a good mix of habitats (riffle, run pool) with good structure and abundant cover (PG&E, 2007a).  Dominant substrate in Old Cow Creek was boulder and cobble.  The spawning gravel available ranged from fair to good in quality for rainbow trout and steelhead, and ranged from poor to fair for Chinook salmon.  The stream was shaded by riparian vegetation and the canyon walls.  Water temperature monitoring data collected in May through September 2003 showed that mean daily temperatures were cool, generally remaining below 64(F (18(C), throughout the bypass reach, even during the warmest portion of the year (late July).  The cool temperatures provide desirable conditions for rearing salmonids. 

Rainbow trout and/or steelhead were the most abundant species in the Kilarc Development area during the relicensing surveys.  This species made up over 90 percent of the total number of fish at all sites sampled (PG&E, 2007a).  Other species present included riffle sculpin and brown trout.  Additionally, a few Sacramento pikeminnow (Ptychocheilus grandis) were observed.  These results were consistent with those of previous studies conducted in Old Cow Creek drainage including a CDFG study near Kilarc Powerhouse (SHN, 2001), and a TRPA (2002) study completed for the Olson Power Plant located downstream of the Kilarc Development.
4.1.1.8 North and South Canyon Creeks 

Limited information is available for North and South Canyon Creeks.  North Canyon Creek is a small, ephemeral stream, and supports limited or no flow during the summer months, depending on water year type.  South Canyon Creek is somewhat larger and perennial, although still much smaller than Old Cow Creek.
4.1.1.9 Kilarc Main Canal

Kilarc Main Canal conveys water from the Kilarc Main Canal Diversion Dam to Kilarc Forebay.  The canal is approximately 3.65 miles long.  Data collected in 2002 to 2003 indicate that the unlined sections of the canal provided some limited habitat for smaller fish, as these portions of the canal had some cover in the form of cobbles and smaller boulders, as well as aquatic and overhanging terrestrial vegetation (PG&E, 2007a).  Substrate in Kilarc Main Canal was dominated by sand and cobbles.  This habitat appeared to be more favorable at the upstream end of the canal than at the downstream end.  The Kilarc Main Canal is unscreened and fish can enter the canal from upstream of the diversion or from the Kilarc Forebay.  Fish densities within the canal were generally low and populations consisted of rainbow and brown trout.  Brown trout in the canal may be the offspring of fish from the Kilarc Forebay, given that the area upstream of the diversion supported very low densities of brown trout, whereas the forebay has relatively high densities of adult brown trout.  The actual origin of these brown trout and the rainbow trout observed is unknown.

4.1.1.10 Kilarc Forebay

Kilarc Forebay has a surface area of 4 acres (PG&E, 2007b) and is generally shallow with abundant rooted algae and plants (PG&E, 2007a).  Kilarc Forebay provides a local recreational fishing opportunity with large numbers of naturally produced brown trout.  Rainbow trout were also sampled in the forebay, but only a small proportion appeared to be of wild origin.  Most rainbow trout in the forebay are planted by CDFG.  Golden shiners, an introduced species, are also found in Kilarc Forebay.  There are no other inflows to the impoundment other than the Kilarc Main Canal.
4.1.1.11 Other Projects

The Toucher Project diverts water from South Canyon Creek and returns that water to Old Cow Creek about 0.25 miles upstream of the Kilarc Powerhouse.  This diversion reduces the amount of water of South Canyon Creek and may reduce aquatic habitat.
4.2 Habitat Features that may be Affected by the Proposed Action
Stream habitat features that may be affected by the Proposed Action include hydrology, water temperature, sediment transport and spawning gravel availability, and barriers to fish passage.  It is expected that any adverse effects would be short term, while the long-term effects would be beneficial to the habitat, as described in Section 5.
Effects of the Action
Potential effects associated with the Proposed Action on threatened and endangered species are described in this section.  These include direct, indirect, and cumulative effects.  Direct effects are those caused immediately by an action or actions, and may include loss of habitat and/or mortality of individuals.  Indirect effects occur later in time or outside of the Action Area and are reasonably certain to occur.  This may include disturbance and/or displacement of individuals, and change in habitat suitability.  Cumulative effects under the ESA are effects of future non-federal actions or activities that are reasonably certain to occur in the foreseeable future, including those that may arise from the total impact of development, management, and use of the surrounding land.
As previously discussed, the Proposed Action has the potential to affect steelhead and Central Valley spring-run Chinook salmon.  Steelhead occur throughout the Cow Creek Development and areas upstream.  Central Valley spring-run Chinook salmon may occur in the downstream portion of the Cow Creek Development, downstream of and within Wagoner Canyon.  Both species could potentially move past a barrier at Whitmore Falls on Old Cow Creek and access the downstream portion of the Kilarc Development, including the Kilarc Tailrace, under unspecified flow conditions.  The frequency with which anadromous salmonids might pass over Whitmore Falls is unknown.  Anadromous fish cannot access the upstream part of the Kilarc Development.
Avoidance and minimization measures are included as part of the Proposed Action, as described in the LSA (PM&Es, Section E-4 of PG&E 2009) and in Section 2.3, to avoid or minimize potential direct and indirect effects from the Project.  These potential effects and the avoidance and minimization measures targeting these effects are summarized in the following section.  This section also describes the remaining effects after the avoidance and minimization measures are implemented.
5.1 Direct Effects

Direct adverse effects that may occur to listed species during instream deconstruction activities would be minimized by avoiding sensitive periods for steelhead and Chinook salmon, isolating the construction area, conducting fish rescues, and relocating these species in advance of construction activities, as described in Section 2.3.1.  However, rescues and relocation may result in some unavoidable mortality due to handling of the listed species.  Under the Proposed Action, PG&E would rescue and relocate listed species prior to the start of the instream construction. 

Other direct effects to the listed species and their critical habitat may be associated with construction equipment crossing South Cow Creek to access the Cow Creek Forebay and the south side of the South Cow Diversion, or with the degradation of instream water quality downstream from the construction areas.
5.1.1 Direct Effects of Project Features within Each Development
Listed species and potential presence at each location, and direct effects to these species are presented below for the Project features within each development.

5.1.1.1 Cow Creek Development

South Cow Creek Diversion Dam, Mill Creek Diversion Dam 

Juvenile and fry steelhead would likely be present at the South Cow Creek and Mill Creek Diversion Dams during construction, and may be affected by the Proposed Action.  The Proposed Action includes measures designed to avoid or minimize a number of potential effects including shockwaves from breaking down the dam structures (which might result in lethal effects to aquatic resources), crushing of fish from the operation of heavy equipment in the stream, and sedimentation effects resulting from the removal of dam material, gates, and other headwork structures.  Avoidance and minimization measures include avoiding sensitive periods for steelhead and Chinook salmon, isolating the construction area, and conducting a fish rescue (see Section 2.3.1.1, Measures 1 and 2).  Rescues and relocation would minimize effects to juvenile and fry steelhead, but could result in some mortality due to handling.  Disturbance of steelhead in the natural stream immediately adjacent to the construction zone would be expected to result in some short-term displacement of these fish to other habitats.  This is not expected to substantially affect the health of these individuals or the viability of the population.
Operation of equipment in the streambed and on streambanks has the potential to affect water quality and result in soil erosion and sedimentation of stream habitat.  Implementation of soil erosion and sedimentation control BMPs and stormwater pollution prevention BMPs (see Section 2.3.3. General Avoidance and Minimization Measures) would minimize soil erosion and water quality effects to anadromous fish in and downstream of the work area, during and after construction.  
Temporary loss of vegetation may occur when features are decommissioned, including diversions.  However, impacts to vegetation communities, including riparian vegetation, are generally not expected to be substantial.  Up to 0.15 acre of riparian habitat would potentially be disturbed during decommissioning of the South Cow Creek Diversion Dam.  

PG&E will prepare and implement an MMP for impacts to riparian vegetation near the South Cow Creek Diversion Dam (see Section 2.3.1.1, Measure 7; and LSA (PG&E, 2009) PM&E Measure BOTA-1).  The MMP will be developed in consultation with USACE, CDFG, and RWQCB-CVR as part of the CWA Section 401 and 404 permitting process.  The MMP will include mitigation areas, goals, the species to be assessed, and methods and performance criteria.  Riparian vegetation requiring restoration or mitigation will be monitored for two years following decommissioning.  Additional monitoring may be implemented under the authority of permitting and resource agencies such as the USACE (per the conditions of the CWA 404 permit) and SWRCB, and may extend up to an additional three years.  Implementation of these measures would result in preserving riparian habitat during and after deconstruction wherever possible, preventing net loss in the health of riparian and aquatic habitat areas where practicable, and facilitating revegetation of disturbed areas.
Decommissioning the South Cow Creek and Mill Creek Diversion Dams would not affect Chinook salmon and adult steelhead because construction would be scheduled to occur when these species and life stages are not present
.  Steelhead redds would not be present during the construction period (July through September) at these sites.
Cow Creek Powerhouse Tailrace 

Juvenile and fry steelhead and Chinook salmon would not be present in the vicinity of the Cow Creek Powerhouse because the Abbot Diversion blocks access to Hooten Gulch.  Therefore, there would be no effect on listed salmonids at this location.
To avoid downstream effects on water quality and sedimentation, the contractor would stage equipment used to decommission Hooten Gulch and the Cow Creek Powerhouse Tailrace in the powerhouse parking area.  To restore the habitat in Hooten Gulch, PG&E will remove the gunite in Hooten Gulch (near the Cow Creek Powerhouse) and install any replacement bank stabilization measures during the summer, when the gulch is dry.  Soil erosion and sedimentation control BMPs and stormwater pollution prevention BMPs will be implemented (see Section 2.3.3 General Avoidance and Minimization Measures).  
South Cow Creek Main Canal/Mill Creek Canal, Cow Creek Forebay
South Cow Creek Diversion is equipped with a fish screen to prevent steelhead from becoming entrained in the canal.  However, observations within the canal have shown that a small number of rainbow trout/steelhead are present in the canal.  Natural barriers in Wagoner Canyon prevent Chinook salmon from accessing the area of the diversion.  Dewatering or filling the forebay and canal could result in fish mortality.  To maintain the canal isolation, PG&E will retain the fish screen until the South Cow Creek Main Canal is closed off so fish cannot enter the canal.  PG&E will conduct fish rescues on the South Cow Creek Main Canal and Cow Creek Forebay to rescue steelhead and desirable resident fish that may occur in these waters during the decommissioning process.  These fish would be relocated to suitable areas to be determined in consultation with CDFG and NMFS (see Sections 2.3.1.3 to 2.3.1.5 Avoidance and Minimization Measures).  Rescues and relocation would minimize effects to steelhead, but could result in some mortality due to handling.  
Roads and Staging Areas 
Potential erosion from access roads and staging areas throughout the Kilarc-Cow Project will be addressed by Soil Erosion and Sedimentation Control BMPs.  Specific measures to restore abandoned or temporary access roads will be described in the MMP.  These are described in Measures 1 and 2 of Section 2.3.1.8 Cow Creek Development Access Roads and Staging Areas and in Section 2.3.3 General Avoidance and Minimization Measures.

The Cow Creek Project can be accessed from the northeast (upstream area) via an unpaved single lane road.  This road segment, which is part of the existing road system, crosses South Cow Creek over a wet crossing.  This paved low-water crossing would be used to bring construction equipment to the staging area on the south side of South Cow Creek (as described in Section 2.3.1.8).  Construction crews would also use this road to access the work area on a daily basis during the period when this portion of the Project is being decommissioned.  It is anticipated that several crossings would be made each day.  Depths over the road crossing are limited to a few inches and the crossing offers no cover for fish.  Juvenile and fry steelhead are likely to be present in South Cow Creek in the vicinity of the road crossing, but they are unlikely to use the area immediately over the crossing.  The direct effects of the Proposed Action on these life stages would be the disturbance associated with these vehicles crossing the stream, but no steelhead are likely to be injured.  No effect to South Cow Creek streambed is anticipated, as the crossing is paved.
The staging area would be located at the main intersection of several access roads on the ridge above the South Cow Creek Diversion Dam and South Cow Creek Main Canal (C3, Figure 2-3) (see Section 2.3.1.8 Cow Creek Development Access Roads and Staging Areas).  This area is the central point proposed for off-loading and staging construction equipment, to avoid heavy truck traffic on the small less-improved connecting road segments.  This location is not near the stream.  This would help minimize potential water quality effects to stream habitat in South Cow Creek.  
5.1.1.2 Kilarc Development

Kilarc Tailrace

It is possible that steelhead and Chinook salmon could be present near the Kilarc Tailrace.  CDFG and NMFS recently re-evaluated Whitmore Falls, and currently do not consider it to be an absolute passage barrier to anadromous fish.  Although the current extent of anadromy in Old Cow Creek is unknown at this time, CDFG and NMFS include anadromous salmonids in their management objectives for the Project Area (PG&E, 2009).  Furthermore, CDFG intends to manage the subject area as restorable steelhead habitat for the foreseeable future (CDFG, 2009).
The Kilarc Tailrace would be filled during decommissioning.  This activity is not anticipated to require in-water work with heavy equipment, but could release sediments into the stream.  The potential effects of filling the Kilarc Tailrace include the burial of fish by fill materials and sedimentation effects associated with placement of fill material. 

The Proposed Action includes measures to avoid or minimize these effects.  Avoidance and minimization measures include avoiding sensitive periods for steelhead and Chinook salmon, isolating the construction area, and conducting a fish rescue.  In addition, stormwater pollution prevention BMPs and sediment control BMPs will be implemented to control sediment input, (and thus turbidity) into the stream channel.  A fish rescue and relocation prior to filling the tailrace would minimize effects to any listed species present, but could result in some mortality due to handling.  Disturbance of any anadromous fish that might be present in the natural stream immediately adjacent to the construction zone would be expected.  This may result in some short-term displacement of these fish to other habitats.  This is not expected to substantially affect the health of these individuals or the viability of the population.
A small riparian area (0.04 acre) is located at the edge of the FERC Project boundary at the Kilarc Powerhouse.  PG&E will attempt to avoid this area when decommissioning the Kilarc Powerhouse and Tailrace.  If it is necessary to disturb this area, the MMP will be implemented to minimize these effects.
Kilarc Main Canal Diversion Dam, North and South Canyon Creek Diversion Dams, Kilarc Forebay
Chinook salmon and steelhead cannot access the area near the diversion dams on Old Cow, North Canyon and South Canyon Creeks, and thus would not be directly affected by the decommissioning of Kilarc, North Canyon and South Canyon Diversion Dams and Kilarc Forebay.  PG&E will conduct fish rescues on the Kilarc Main Canal and Forebay to rescue desirable resident fish that remain in these waters during the decommissioning process.  These fish would be relocated to suitable areas to be determined in consultation with CDFG and NMFS.  Non-native fish and hatchery rainbow trout would not be relocated into anadromous waters.  No effect on listed species would result from the Proposed Action at these locations.
Roads and Staging Areas
The Proposed Action may require improvement of existing roads, and potentially thirteen new, short road segments to allow access for equipment to canal segments.  Two staging areas, served by existing roads, would be located to avoid environmentally sensitive areas.  The potential effects of roads and staging areas for the Kilarc Development would be similar to those described for the Cow Creek Development.  The same measures would be applied to avoid or minimize these potential effects.  This would help avoid or minimize potential water quality effects on stream habitat in Old Cow Creek.  There would be no need to cross the active channel of Old Cow Creek to decommission this Project.
5.1.2 Direct Effects to Project Streams: South Cow Creek, Mill Creek, Old Cow Creek, North and South Canyon Creeks, Hooten Gulch

The streambed underlying the work areas within the Project streams, and associated habitat may be disturbed through compaction of substrate by construction equipment.  As described in Section 2.3, the construction areas would be isolated and work would occur in the dry.  During removal of the South Cow Creek Diversion Dam, it is estimated that approximately 400 feet of stream may be dewatered, including the sediment wedge impounded by the dam.  Following removal of the dam, the downstream face of the sediment wedge behind the dam would be reshaped to an appropriate angle of repose.  A pilot thalweg would be formed to temporarily ensure fish passage until the stored sediments have been transported by flow from the former impoundment site and to help advance the processes of natural channel formation at the nickpoint created by the dam removal.  The plunge pool immediately downstream of the dam would probably receive the largest volume of sediment, partially or entirely filling those pools.  In Mill Creek, the area to be dewatered would be small (estimated at 100 feet), and stored sediments would be allowed to naturally redistribute.  The streambed at these areas is expected to return to its natural state after the first winter following decommissioning.
Other direct effects on Project streams would be beneficial.  Following decommissioning, the streams would no longer be diverted, allowing them to return to a more natural hydrology below the various Project diversions.  Summer flows would be higher in the bypass reaches, improving summer rearing habitat for listed species.  Removing the diversion dams would restore a natural sediment transport process, allow the redistribution of sediments (predominately gravel and cobble) stored behind the dams, and provide additional spawning habitat downstream of the diversions.  Although the South Cow Creek Diversion is equipped with a fish ladder, removal of this diversion would facilitate steelhead access to several miles of designated critical habitat upstream of the diversion, and would eliminate any slight risk of entrainment or impingement by the Project diversion.  Water temperatures may improve slightly in the bypass reach of South Cow Creek and, although temperatures are generally suitable for salmonids in the Old Cow Creek bypass reach, they might become slightly cooler.  Therefore, the Proposed Action is expected to result in improved habitat conditions for salmonids within these streams.
5.1.1.3 Hooten Gulch 

The impacts of decommissioning on Hooten Gulch would relate to cessation of flows from the Cow Creek Powerhouse, which currently provides perennial water to Hooten Gulch.  Following decommissioning, Hooten Gulch would be returned to its historical state as an ephemeral stream, which is dry during the summer and fall months.  The Abbott Ditch Diversion structure near the mouth of Hooten Gulch is currently a passage barrier for anadromous fish, and no steelhead habitat has been created that would be impacted by decommissioning the powerhouse.  Therefore, the Proposed Action would not reduce listed species habitat in Hooten Gulch.
As described in Section 2.3, operations at Cow Creek Powerhouse would be discontinued in the spring when natural flow is present upstream of the powerhouse.  This would allow fish to move downstream with the natural decline in flows.  Construction at Cow Creek Powerhouse and Tailrace would not result in sedimentation of Hooten Gulch because the stream would be dry when construction is occurring.  Therefore, the Proposed Action would not result in any direct impact to listed species in Hooten Gulch.
5.1.3 Summary and Anticipated Amount and Extent of Take
The number of fish anticipated to be rescued at each facility and the potential lethal take associated with these rescues is provided below in Table 5-1.  The methods used to develop these estimates are described in Appendix B.  Overall, it is estimated that the number of steelhead handled during the fish rescues conducted as part of the Proposed Action would range from about 331 to 671, which could result in about 34 to 69 steelhead mortalities (Table 5-1) based on the conservative assumption that handling would result in 10-percent mortality.  
	Table 5-1
Estimated Ranges of Juvenile and Fry Steelhead Handled during Project Rescues and Associated Mortalities

	Location
	Area Impacted
	Number of Fish Rescued
	Potential Mortalities 

	Kilarc Tailrace
	200 ft
	48-82
	5-9

	South Cow Creek Diversion
	400 ft
	156-320
	16-32

	Mill Creek Diversion
	100 ft
	39-55
	4-6

	South Cow Creek Main Canal
	10,877 ft
	78-194
	8-20

	Cow Creek Forebay
	1 ac
	10-20
	1-2

	Total
	
	331-671
	34-69

	


5.2 Indirect Effects

Indirect effects associated with the Proposed Action include hydrologic changes in the Project streams and increased stream sedimentation during runoff events.  

5.2.1 Hydrologic Changes in Project Streams
The Proposed Action may result in a slight increase in winter flows.  Unimpaired flows analysis showed that downstream of the diversions, the full natural geomorphically significant peak flows would be nearly the same as under past Project operations, increasing only slightly (PG&E, 2009).  Therefore, there would be no indirect effect associated with restoring the peak flows.
5.2.2 Increased Stream Sedimentation 
Under the Proposed Action, the impounded sediments behind the Kilarc and South Cow Creek diversions would be allowed to naturally transport downstream.  Sediments excavated from the impoundments would be placed along channel margins for future recruitment during high flow events to downstream areas.  The sediments remaining behind the impoundments after excavation of the pilot channel would be allowed to redistribute downstream during natural high flow events.  Non-native material would not be placed in the stream.

The release of sediments from behind the Kilarc and South Cow Creek diversions may result in turbidity increases during the high flow events that would mobilize these sediments.  However, natural turbidity peaks would occur during this type of high flow event, and the amount of fine sediment stored behind the dam is small
.  Movement of these stored sediments is not anticipated to result in a substantial increase in the natural turbidity pulse.  Therefore, no effect on salmonids is expected from this potential source.
Although minimal to no impacts are expected from allowing the stored sediments to remain in the channel, avoidance and mitigation measures are included in the Project to ensure that they do not cause a potential temporary barrier to fish migration during the period of time it takes for streamflow to naturally disburse the sediments.  After removal of South Cow Creek Diversion Dam, the stored sediment behind the dam could act as a barrier to upstream migration until natural flows remove some portion of the sediment.  The Proposed Action includes a measure to create a pilot thalweg channel through the stored sediments (Section 2.3.1.1, Avoidance and Minimization Measure 4).  A biologist will inspect the thalweg channel, including where it passes over the cut-off walls, within one month after water has been returned to the stream to verify that the thalweg channel is passable.  If it appears the fish may not be able to readily pass through the channel, PG&E will work with NMFS and CDFG to make modifications to the channel to allow passage.
To monitor for the potential development of long-term barriers either through the sediments or over the cut-off walls, passage conditions will be monitored for two years after decommissioning, as described in Section 2.3.1.1.  If, during the monitoring, a long-term passage impediment is identified as a result of the diversions being removed, PG&E will consult with CDFG, NMFS and the USACE under the Section 404 permit to determine appropriate measures to remedy the situation.  These measures will address potential impacts related to fish passage.  

Localized bank erosion may occur following the removal of the South Cow Creek and Kilarc Main Canal Diversion Dams at the former dam sites and within the former sediment impoundment zone of each dam, as newly exposed banks could be unstable.  Minimal bank erosion is expected at the smaller diversion dams, and little to no adverse effect to the vertical channel stability or to bank stability would likely occur.  To minimize potential impacts associated with bank erosion following removal of the Kilarc and South Cow Creek diversions, bank erosion control measures will be designed in consultation with CDFG and the RWQCB-CVR during the permitting process.  A monitoring assessment will be performed for two years after removal of the dams (see Section 2.3.1.1, Measure 5).  If during the monitoring assessment substantial erosion or bank undercutting is observed, erosion control measures will be implemented and installed, as feasible, in the channel.  Implementation of these measures would minimize the potential for bank erosion from removal of these dams.

The three other diversion dams (North Canyon, South Canyon, and Mill Creeks) are small in size and the volume of stored sediment is very small.  The stored sediment located behind the diversions would be allowed to naturally move downstream during seasonal high flow events.  No impacts are expected associated with sediment disposition in these streams.

5.2.3 Beneficial Impacts

The removal of Project features and the cessation of diversions would return the Project-affected bypass reaches to a more natural state and is expected to result in long-term benefits for the aquatic species. 

Following decommissioning, the streams would no longer be diverted, allowing them to return to a more natural hydrology downstream of the current locations of the Project diversions.  This would affect flow magnitude, especially during the summer months, as well as water temperature and sediment transport.  All of these factors are expected to return to a more natural condition, which would improve conditions for listed salmonids.  Summer flows would be higher, spawning sediments behind the dams would be redistributed downstream, and the normal sediment transport process would be restored.  Water temperatures may improve slightly in South Cow Creek, and although temperatures are generally suitable for salmonids in the Old Cow Creek bypass reach, they might become slightly cooler.  Additionally, several miles of stream designated as critical habitat would become more easily accessible to salmonids, upstream of the Project diversion after its removal.  These changes are expected to be beneficial for listed salmonids.  
The impacts of decommissioning on Hooten Gulch would relate to cessation of flows from the Cow Creek Powerhouse, which currently provides perennial water to Hooten Gulch.  Following decommissioning, Hooten Gulch would be returned to its natural ephemeral flow conditions.  
5.3 Effects from Interdependent and Interrelated Actions
No interdependent and interrelated actions have been identified in the Action Area and therefore there would be no effects. 

5.4 Effects from Ongoing Project Activities

Because Project facilities would be removed and/or decommissioned, as outlined in the PDP (Appendix A of PG&E 2009), no Project-related, ongoing operations or maintenance activities would affect aquatic habitat.
5.5 Effects on the Environmental Baseline

Effects on the environmental baseline would be the same as described above.  The primary potential effect to water quality would be from increased turbidity in the streams from deconstruction activities, or from erosion and sedimentation after decommissioning activities are complete.  Although the pulse of sediment released from either the Kilarc Main Canal or South Cow Creek Diversion Dam would not persist over the long term and would not alter channel morphology, there would be some short-term effects to aquatic habitat.  These effects may last one or more years depending on the high flow seasons following construction.  There would likely be some short-term deposition of sediments in pools and across the channel bed immediately downstream of each dam as material is transported from the respective impoundments, but with diminishing effects with distance downstream.  The plunge pool immediately downstream of each dam would probably receive the largest volume of sediment, partially or entirely filling those pools.  It is estimated that pools located within approximately 10 bankfull widths of each dam (approximately the first 400 to 600 feet downstream) would experience the most deposition of sediment (PG&E, 2009).  As the sediment moves further downstream, it would disperse and be stored on available coarse material bars, minimizing effects to habitat beyond the first ten bankfull widths.  Given that the Project streams are supply limited, the sediment pulse would not persist as high flows transport and disperse sediments.  
It is anticipated that the channel bed and pool within the first ten bankfull widths would return to pre-dam morphology after the larger seasonal high flows flush out the pools.  This is supported by the fact that existing pools surveyed on both Old Cow and South Cow Creeks are naturally scoured by high flows, having very little sediment deposition.  The only pools not expected to re-form are the plunge pools immediately downstream of each dam face.  These pools are likely maintained by the high-head and energy associated with the dams themselves.  Once the Kilarc and South Cow Creek Diversion Dams are removed, the lower energy head would not be adequate to sustain the plunge pools.  This is anticipated to be the only persistent effect on aquatic habitat associated with dam removal and the sediment pulse release.
Stream flow would increase below the Kilarc Main Canal and South Cow Creek Diversion Dams and the natural daily and seasonal flow regime would be restored to the bypass reach downstream from the diversions.  Hooten Gulch down to the confluence with South Cow Creek would be returned to an ephemeral channel condition and artificial flows resulting from the diversions would no longer occur. 

5.6 Effects of the Action on Essential Elements of Critical Habitat

The PCEs for steelhead are spawning habitat, freshwater rearing habitat, freshwater migration corridors, and estuarine areas, as described in Section 3.3.  The Proposed Action would have an overall positive effect on essential elements of critical habitat for steelhead on South Cow Creek.  Restoring a natural hydrology in South Cow Creek would result in improved spawning, rearing and migrating conditions.  Spawning habitat would also be improved through the redistribution of spawning gravel downstream of the removed diversion.  The removal of the South Cow Creek Diversion would facilitate access to upstream habitat, improving the migration corridor.  No effects associated with construction-related sedimentation and turbidity input increases are anticipated due to the implementation of BMPs and sediment control measures.  No estuarine habitat is present in the Action Area; so no effect to estuarine habitat would occur.

There would be no effect on critical habitat for steelhead on Old Cow Creek or spring-run Chinook on Cow Creek, because their critical habitat is located many miles downstream of the Action Area. 
5.7 Use of Best Scientific and Commercially Available Data

This BA was prepared using the best scientific and commercially available data.  Information was obtained through communication with personnel at USFWS, NMFS, and CDFG and review of the listing packages, critical habitat designations, and status reviews for these species.  Information was also included from many reports documenting the fisheries of the Action Area and the surrounding vicinity.  
5.8 Effects Determination for Listed Species and Designated Critical Habitat

Under the ESA, effects are classified as those “not likely to adversely affect” or those “likely to adversely affect” a listed species.  “Not likely to adversely affect” is the appropriate conclusion when effects are expected to be discountable, insignificant, or beneficial.  Discountable effects are those that are extremely unlikely to occur and essentially not expected to occur.  Insignificant effects refer to the size and/or magnitude of the effect, and are effects that should never reach a scale where take occurs.  Insignificant effects are effects that cannot be detected, measured, or evaluated to any meaningful degree.  Beneficial effects are positive effects to a species which occur without any associated adverse effects.  A “likely to adversely affect” determination is appropriate where effects would result in a short or long-term incidental take of the listed species or designated critical habitat.
Based on the discussion of impacts presented in this document, the Proposed Action would be likely to adversely affect individual Central Valley steelhead.  Avoidance and minimization measures detailed in this document are intended to avoid and/or further minimize adverse effects, where possible.  Steelhead would be rescued and moved from construction areas and it is likely that a small portion of these fish may die.  However, because the proportion of the population that would be affected is small, the Proposed Action is unlikely to adversely affect the population.  The Proposed Action is not likely to adversely affect spring-run Chinook salmon, as this species is not likely to occur within the Action Area.  Most components of the Proposed Action are designed, and thus are anticipated to result in beneficial effects to steelhead and Chinook salmon and designated critical habitat in the Action Area.  
5.9 Summary

Decommissioning activities would include removing Project facilities, which may affect listed species.  Federally listed species that may occur within the Action Area include Central Valley winter-run steelhead and Central Valley spring-run Chinook.  Critical habitat is designated for the steelhead within the Action Area on South Cow Creek.
Minor short-term effects on the listed species could occur during the actual deconstruction process.  These effects would primarily relate to deconstruction of the diversion dams and filling of the Kilarc Tailrace, and the fish rescues and potential discharge of sediments and toxics associated with this activity.  In the long term, the Proposed Action is expected to be beneficial by returning streamflow and temperature regimes to their natural conditions, restoring sediment transport processes and removing passage barriers.  This would increase the value of the principal constituent elements of critical habitat and benefit steelhead and Chinook salmon.  
5.10 Effect of the Proposed Action on Tribal Resources or Interests

There would be no effects on tribal resources or interests.
Cumulative Effects 
Cumulative effects include those effects of future state, tribal, local, or private actions that are reasonably certain to occur within the Action Area considered in this BA.  Future federal actions that are unrelated to the Proposed Action are not considered in this section because they require separate consultation pursuant to Section 7 of the ESA.
Urban and agricultural development in the Action Area may adversely affect water quality, riparian function, and stream productivity.  A search of county planning documents and local watershed plans
 did not produce any evidence of any concurrent or future planning within the Action Area.  Ongoing activities in the Action Area, including hydroelectric and agricultural diversions, fish management, timber harvesting and cattle grazing, have been described in Section 2.4 of this BA and are reasonably certain to continue into the foreseeable future.  The anticipated effects of the two mini hydroelectric projects, which do not require a FERC license, along with the other ongoing non-federal activities mentioned above, are expected to be similar to their current effects on listed salmonids and designated critical habitat as described in Section 4.1 of this BA.  Additional adverse cumulative effects are not expected to occur.  
Recently, federal courts have ruled that environmental assessments conducted pursuant to the ESA must consider the effects of climate change (NRDC v. Kempthorne 2007 and Pacific Coast Federation of Fishermen’s Associations v. Gutierrez, 2008).  The Proposed Action would result in a small short-term contribution to the emission of greenhouse gases through the emissions created by equipment during the deconstruction process.  The existing generation contributes to very minor greenhouse gas emissions through use of equipment during maintenance activities.  
The Project is an “eligible renewable energy resource” under California’s Renewables Portfolio Standard (RPS).  The RPS was adopted by California in 2002 and requires that an electrical corporation increase its total procurement of eligible renewable energy resources by at least an additional 1 percent of retail sales per year, such that 20 percent of its retail sales are procured from eligible renewable energy resources no later than December 31, 2010.  The power produced by the Project would need to be replaced from another source.  Although the Project is an emissions-free, RPS-eligible renewable energy resource, it is no longer needed to meet the electricity needs of PG&E’s electricity consumers since lower-cost, emissions-free, RPS-eligible renewable energy is forecast to be available to replace it. (PG&E, 2009)
Climate change will occur with or without the Proposed Action (IPPC, 2007).  In California, this change is expected to result in warmer air temperatures and a reduced proportion of the total annual precipitation coming in the form of snow (DWR, 2006).  The overall amount of precipitation is expected to remain similar, but may be more variable.  These changes are expected to result in faster runoff, warmer water temperatures, and potentially lower summer flows.  Decommissioning the Project would increase the accessibility for salmonids to the more upstream portions of the Cow Creek Watershed, where cooler water temperatures are likely to persist in the face of these changes, and thus may provide some benefit with regard to climate change.
Conclusions
This BA has been prepared to satisfy requirements for FERC’s assessment of the potential effects of the Proposed Action on Central Valley steelhead and Central Valley spring-run Chinook salmon, in accordance with Section 7 of the federal ESA, as amended.  Further, it is intended that FERC and the resource agencies use the information provided in this BA to support their ESA and NEPA determinations.

The Proposed Action is to decommission two hydroelectric facilities in Shasta County, the Kilarc and Cow Creek developments.  The proposed decommissioning would restore natural streamflows to Old Cow, South Cow, North Canyon, South Canyon, and Mill Creeks, improving aquatic habitat and benefitting federally threatened steelhead and Chinook salmon.  It would also remove Project-related obstructions to fish migration, entrainment or impingement at Project facilities and diversions, and restore natural sediment transport downstream of the Project sites.  

Based on local empirical information (SHN 2001), Central Valley spring-run Chinook salmon do not occur within the Action Area and designated critical habitat for spring-run Chinook salmon on Cow Creek does not occur within the Action Area (occurring approximately 6.5 miles downstream of the Action Area).  Because the effects of the Proposed Action on spring-run Chinook salmon would be unlikely to be detected, the Proposed Action is not likely to adversely affect spring-run Chinook salmon.  In addition, because designated critical habitat for spring-run Chinook salmon does not occur with in the Action Area, none would be adversely modified.

Central Valley steelhead do occur within the proposed Project’s Action Area along with designated critical habitat for this species.  The conclusion of this BA is that the overall effect of the Proposed Action would be to improve aquatic habitat within the Action Area in the long run, and would be beneficial to Central Valley steelhead, although it is likely that some adverse effects would occur in the short term that may result in the take of some individuals and/or adverse modification of designated critical habitat.  These adverse effects could include construction-related impacts at the diversion dams, canals and forebays, and short-term deposition of sediments downstream within the Action Area.  However, it is anticipated that these effects would be minimized through the inclusion of avoidance and minimization measures within the description of the Proposed Action.  Potential take of Central Valley steelhead would represent less than 1 percent of the estimated population in each of the two Project streams, and so would be unlikely to adversely affect the populations of the Central Valley steelhead in either Old Cow or South Cow Creeks.  Decommissioning the Project is not likely to adversely modify designated critical habitat for Central Valley steelhead within the Action Area.  Finally, it is concluded that the Proposed Action would contribute to the overall survival and recovery of the species through the long-term beneficial effects summarized above.
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Appendix A
Essential Fish Habitat Assessment
The Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) (1976, amended in 1996) governs marine fisheries management in U.S. federal waters through Fishery Management Plans (FMPs).  Essential Fish Habitat (EFH) was established under the 1996 amendments to the Magnuson-Stevens Act to identify and protect commercially valuable marine and anadromous fish habitat.  The Pacific Fishery Management Council (PFMC) amended its Pacific Coast Salmon Fishery Management Plan (Pacific Coast Salmon FMP) to identify and describe EFH (PFMC, 2003).  All Federal Action agencies which fund, permit, or carry out activities which may adversely affect EFH are required to consult with NMFS regarding the potential effect of their actions on EFH.  In addition, NMFS is required to give input on any state agency activities that might impact EFH.  For any federal action that may adversely affect EFH, the federal agency must provide NMFS with a written assessment of the effects of that action on EFH (50 CFR 600.920 (e)(1)).  NMFS then provides EFH Conservation Recommendations (305 (b)(4)(A) of the Magnuson-Stevenson Act) and the federal agency responds in writing to these recommendations.  This Essential Fish Habitat (EFH) Assessment was developed to evaluate the impacts of the decommissioning of the Project on EFH, as described in the BA.
EFH is defined in the Magnuson-Stevens Act as “...those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.”  EFH is further clarified by defining “waters” to include aquatic areas and their associated physical, chemical, and biological properties that are used by fish, and may include aquatic areas historically used by fish where appropriate.  “Substrate” is defined to include sediment, hard bottom, structures underlying the waters, and associated biological communities.  “Necessary” is defined to mean the habitat required to support a sustainable fishery and the managed species’ contribution to a healthy ecosystem.  “Spawning, breeding, feeding, or growth to maturity” is defined to cover a species’ full life cycle.  EFH is a subset of all areas occupied by a species.
The following important components of EFH must be adequate for spawning, rearing, and migration:

· Substrate composition

· Water quality

· Water quantity, depth, and velocity

· Channel gradient and stability

· Food

· Cover and habitat complexity

· Space

· Access and passage

· Habitat connectivity

NMFS issued a final rule on October 15, 2008 (73 FR 60987) to implement EFH identifications and descriptions for Pacific salmon included in Amendment 14 to the Pacific Salmon FMP (including Chinook, coho, and pink salmon
).  The Pacific Coast salmon fishery EFH extends along the Pacific coast from Washington to Point Conception in California.  Freshwater EFH includes all habitats currently and historically accessible to salmon, and which provides suitable habitat for Chinook salmon.  The EFH excludes areas above naturally occurring barriers such as waterfalls, which have been present for several hundred years, and impassable dams identified on large rivers (NMFS, 2004).  The geographic extent of freshwater EFH for Chinook salmon is specifically defined as all currently viable waters and most of the habitat historically accessible to salmon within the USGS hydrologic units identified in Table A-1 of PFMC 1999, including the USGS Hydrologic Unit Code 18020101, the Sacramento-Lower Cow-Lower Clear Hydrologic Unit.  The Action Area (described in Section 2.5 of the BA) includes habitat that has been designated as EFH for Chinook salmon, a major contributor to Pacific Coast salmon fisheries (Figure A-1).  The EFH shown in this figure was obtained from the NMFS EFH map on their web site
.
Within the Action Area, the upstream extent of Chinook salmon access on South Cow Creek is the downstream end of Wagoner Canyon (located approximately 1,000 feet upstream of the mouth of Hooten Gulch).  Figure A-1 shows that NMFS has designated EFH in Old Cow Creek up to Whitmore Falls, which was considered an impassable barrier to anadromous salmonids.  Recently, the California Department of Fish and Game (CDFG) and NMFS have indicated that this barrier may be passable under unspecified high flow conditions (see the following Section Current Local Population Information).  Therefore, in this EFH Assessment, potential effects on Chinook salmon habitat is evaluated further upstream, to an impassable barrier located 2.7 miles upstream of Kilarc Powerhouse within the bypass reach of the Kilarc Development.  Using this upstream barrier as the potential upstream limit of access for anadromous fish represents a conservative approach to the evaluation of potential effects to Chinook salmon habitat.  
Description of the Proposed Action

The description of the Proposed Action as it relates to the EFH is the same as identified in the BA (see Section 2.0).

Fisheries Management Plans

The PFMC regulates the offshore sport and commercial fishery for Chinook salmon using the Pacific Coast Salmon FMP (PFMC, 2003), which describes the goals and methods for salmon management.  Management tools such as season length, quotas, bag limits, and gear restrictions vary annually depending on how many salmon are present.  The Plan has two main components: (1) an annual goal for the number of spawners of the major salmon stocks (“spawner escapement goals”), and (2) allocation of the harvest among different groups of anglers (commercial, recreational, Tribal, various ports, ocean, and inland).  PFMC must also comply with laws such as the federal ESA.

Species Affected by the Action
EFH has been designated for the Central Valley fall-run and late-fall-run Chinook salmon on South Cow Creek and Old Cow Creek in the Action Area.  These streams are important as opportunistic/intermittent spawning, holding, and rearing habitats.  

The Central Valley fall-run and late-fall-run Chinook salmon population unit was designated as a Species of Concern by NMFS on April 15, 2004 due to specific risk factors (69 FR 19975).  The ESU includes all naturally spawned populations of fall-run and late-fall-run Chinook salmon in the Sacramento and San Joaquin River Basins and their tributaries east of Carquinez Strait, California. 

Life History Overview

Fall-run and late-fall-run Chinook salmon are an ocean-type salmon, entering freshwater at an advanced stage of maturity, moving rapidly to their spawning areas on the mainstem or lower tributaries of the rivers, and spawning within a few days or weeks of freshwater entry (Healey, 1991).  Fry begin their downstream migration within a few weeks of emergence from the gravel.  

Life history traits are similar to those discussed for the Central Valley spring-run Chinook in Section 3.2 of the BA.
Distribution: Central Valley fall-run and late-fall-run Chinook salmon historically spawned in river and stream reaches of the Central Valley floor and foothills, although distribution has been drastically reduced by dams blocking access to upstream areas (Moyle, 2002).  Presently, fall-run Chinook salmon spawn in low-gradient portions of most Central Valley streams (typically to an upper limit of 1,000 feet of elevation above mean sea level).  Late-fall-run Chinook salmon are mainly found in the Sacramento River, and most spawning and juvenile rearing occurs from Red Bluff upstream to Keswick Dam.  Historically, late-fall Chinook salmon spawned in the upper Sacramento and major tributaries.  Fall-run Chinook salmon occur in the South Fork Cow Creek up to Wagoner Canyon (within the Cow Creek Development) (Yoshiyama et al., 2001).  Late-fall Chinook salmon have been observed by aerial surveys within the portions of the Cow Creek drainage below Millville, but not in Old Cow or South Cow Creeks (Healey, 1965).
Adult Run Timing: Central Valley fall-run Chinook salmon migrate to their spawning grounds after the first series of rains, approximately early October through late December (Vogel and Marine, 1991).  The fall rains increase stream flow and cool water temperatures.  Late-fall-run Chinook salmon migrate at approximately the same time as fall-run Chinook salmon, from October through February (Vogel and Marine, 1991).  The great majority of late-fall-run Chinook salmon appear to spawn in the mainstem of the Sacramento River (CDFG, 1995).  While migrating and holding in the river, fall-run and late-fall-run Chinook salmon do not feed, relying instead on stored body fat reserves for maintenance.

Reproduction: Central Valley fall-run and late-fall-run Chinook salmon spawn soon after they enter their natal streams (Yoshiyama et al., 2001).  Fall-run Chinook salmon spawn from early October through late December (Vogel and Marine, 1991).  Late-fall-run Chinook salmon spawn from January through March, although their spawning period may extend into April in some years (CDFG, 1995).  Eggs are laid in large depressions (redds) hollowed out in gravel beds.  The embryos hatch following a three to four-month incubation period and the alevins (sac-fry) remain in the gravel for another two to three weeks (CDFG, 1995).  Once their yolk sac is absorbed, the fry emerge and begin feeding on a variety of terrestrial and aquatic insects (Moyle, 2002).  All fall and late-fall Chinook salmon fry emerge by early June (CDFG, 1995).  An average female Chinook salmon produces 3,000 to 6,000 eggs, depending on the size of fish (SHN, 2001). 
Juvenile Rearing, Smolt Size, and Migration: Fall-run and late-fall-run Chinook salmon fry disperse downstream within a few weeks after emergence (Moyle, 2002).  Chinook salmon fry prefer a shallow, silty bottom along the stream edge but move to deeper, swifter water as they mature (Moyle, 2002).  Juveniles migrate downstream in the spring when flows begin to decline and water temperatures begin to increase.  Fall-run Chinook salmon seldom spend more than three to four weeks in fresh water before migrating downstream toward the Sacramento-San Joaquin Delta (Moyle, 2002).  Late-fall-run Chinook salmon juveniles may hold in the river for nearly a year before moving out to sea the following December through March (CDFG, 1995).  Once in the ocean, salmon are largely piscivorous and grow rapidly.  Fall-run and late-fall-run fish typically remain off the California coast during their ocean migration (Myers et al., 1998).

Current Local Population Information

Different studies have reported fall-run Chinook salmon spawning within South Cow Creek, ranging from the confluence with Cow Creek to the base of Wagoner Canyon (Healey, 1965, CDFG unpublished data).  Healey (1965) noted that most fall-run and late-fall-run Chinook salmon spawn and rear downstream of Wagoner Canyon near Hooten Gulch.  In the fall of 1985, 1986, and 1987, CDFG conducted aerial spawning surveys over 13 miles of South Cow Creek, from the confluence with Old Cow Creek to approximately 3 miles upstream of the South Cow Creek Diversion Dam.  CDFG reported that the upstream extent of fall-run Chinook salmon spawning in South Cow Creek was below the creek’s confluence with Hooten Gulch (SHN, 2001).  Late-fall-run Chinook salmon have been observed by aerial surveys within portions of the Cow Creek drainage below Millville, but not in Old Cow or South Cow Creeks (Healey, 1965).  
Historically, CDFG managed Old Cow Creek for resident salmonids upstream of Whitmore Falls (including the Kilarc Development area) and for anadromous salmonids downstream of Whitmore Falls.  Whitmore Falls had long been considered an impassable barrier to anadromous salmonids.  CDFG and NMFS re-evaluated the barrier at Whitmore Falls in 2003 and now believe that this barrier may be passable under unspecified high flow conditions (A. Manji pers. comm. 2003, confirmed December 17, 2008).  The reclassification of the barrier at Whitmore Falls led CDFG and NMFS to revise their management objectives for the Project Area to include anadromous salmonids.  Fall-run Chinook salmon spawners migrate upstream in August through December, when flows are likely too low for them to pass over Whitmore Falls.  However, it may be possible for them to pass over the falls during early storms.  The frequency with which fall-run Chinook salmon might pass over Whitmore Falls is unknown, as there have been no studies to assess this (Myers, pers. comm., 2008).  CDFG identified a waterfall located 2.7 miles upstream of the Kilarc Powerhouse as a barrier to upstream migration (Manji, pers. comm., 2002).  PG&E surveys conducted in 2002 to 2003 indicated that this barrier likely precludes the use of the upper portion of the Action Area by anadromous salmonids (PG&E, 2009).  
Population Trend of the Species

In the 1999 NMFS status review, the population of fall-run and late-fall-run Chinook salmon was thought to be relatively high, perhaps near historic levels.  However, significant threats to the species were still high enough to warrant the listing as a Species of Concern (NMFS, 1999).  Spawning and rearing habitat quality through the ESU are severely impacted by agriculture and municipal water use activities.  The exchange of stocks among Central Valley hatcheries may have resulted in considerable loss of genetic diversity among the population.  In addition, naturally spawning populations that are least influenced by hatchery strays are experiencing generally negative trends in abundance.  Finally, relatively high ocean and freshwater harvest rates threaten the sustainability of naturally spawning populations.  The majority of the Biological Review Team (BRT) concluded that the ESU is likely to become at risk of extinction in the foreseeable future (Good et al., 2005).

Effects of the Proposed Action

The potential effects of the Proposed Action to Central Valley fall-run and late-fall-run Chinook salmon EFH within the Cow and Kilarc Developments is expected to be similar to the potential effects identified in the BA at the Kilarc Project Tailrace (Section 5.1.1.2) and on Project streams below the lowest impassable barrier, in Wagoner Canyon on South Cow Creek and 2.7 miles above Kilarc Powerhouse on Old Cow Creek (Sections 5.1.2 and 5.2).  
These potential effects included the following: instream flow changes in the Project bypass reaches, possible temperature improvement, increased turbidity and suspended sediment during high flow events immediately following decommissioning, restoration of natural sediment transport process, and redistribution of sediments stored behind the dams.
The following table summarizes the potential effects to EFH associated with the Proposed Action, which includes the proposed minimization and avoidance measures that will be implemented to minimize effects.
	Effect
	Description of Potential Effect
	Proposed Avoidance and Minimization Measure,  Incorporated in the Proposed Action
	Conclusion

	Increased Stream Flow


	Enhancement of stream flows in the bypass reaches would result from an increase in average monthly flows and restoration of natural seasonal flows after Project decommissioning.  This would result in increased habitat quantity and quality. 
	None
	Beneficial effect

	Release of Stored Sediments


	An aquatic habitat benefit would be provided by increasing the available supply of gravel-size material suitable for fish spawning.
	None
	Beneficial effect

	Channel Morphology
	The pulse of sediment released from removal of either the Kilarc Main Canal or South Cow Creek Diversion Dams would not persist over the long term and would not alter channel morphology.  
	None
	Temporary/minimal  effect

	Decreased Water Temperatures


	Decommissioning would likely reduce water temperatures in the Project bypass reaches.  Cooler water temperatures resulting from decommissioning would be more favorable to salmonids throughout the bypass reaches.
	None
	Beneficial effect

	Turbidity Impacts
	Turbidity may be increased slightly during one or more high flow seasons as fine sediments stored behind dams are released.  This effect would cease once these sediments are redistributed after one or two wet years.
	None
	Temporary/minimal effect.

	Water Quality
	Beneficial effects of water temperature reduction, decreased turbidity and fecal coliform levels might result from removal of Project diversions at Kilarc and Cow Creek due to increase in stream flow
	None
	Beneficial effect

	Stormwater Runoff 
	Water quality might be affected as a result of potential stormwater runoff from heavy equipment fuels and engine fluids during construction, or from sedimentation from access roads and staging area use during construction.
	Implement soil erosion and sedimentation control BMPs.  Implement stormwater pollution prevention BMPs.  
	Minimal or no effect, with implementation of  BMPs

	Streambank Erosion
	Streambank erosion might result from removal of Project structures during and potentially after the construction period.
	Implement soil erosion and sedimentation control BMPs.  Implement post-construction monitoring within the stream channel for two years, and for one year in all other construction areas. 
	Temporary/minimal effect, with implementation of BMPs and monitoring.

	Filling of Kilarc Tailrace
	Filling the Kilarc Tailrace might result in fish being buried and sedimentation in downstream areas.
	Isolate tailrace from active channel of Old Cow Creek, and conduct a fish rescue in the tailrace prior to filling.  
	Temporary/minimal effect

	Water Quality Effects from Gunite Removal and Bank Stabilization in Hooten Gulch
	Channel and bank stabilization activities in Hooten Gulch could create potential issues with increased turbidity and contamination from gas, oil, and other substances associated with heavy equipment.
	Construction work would be conducted during the summer when the gulch is dry.  Implement stormwater pollution prevention BMPs.
	Temporary/minimal effect.


Instream Flows

Under the Proposed Action, the decommissioning of the diversion structures would restore the natural seasonal flow regime in bypass reaches of Old Cow and South Cow Creeks.  Summer flows would be higher, while the annual peak stream flows may increase slightly, although not enough to change the channel geomorphology.  This is anticipated to increase habitat quantity and quality within the Project bypass reaches.  This would benefit EFH on Old Cow Creek below the impassable falls located 2.7 miles above Kilarc Powerhouse and on South Cow Creek below Wagoner Canyon. 
Sediment Transport

The bulk of the sediments behind both the Kilarc Diversion Dam and the South Cow Creek Diversion Dam are gravel and cobble, with a very small proportion of fine sediment.  The release of this sediment is expected to enhance spawning habitat in the downstream areas and restore the natural sediment transport regime through the Action Area.  This would be beneficial to EFH.

The release of sediments from behind the Kilarc and South Cow Creek diversions may result in short-term turbidity increases during the high flow events that mobilize these sediments in the first one or two years after decommissioning.  However, natural turbidity peaks would also occur during this type of high flow event, and the amount of fine sediment stored behind the dam is small.  Therefore, movement of these stored sediments would not result in a substantial increase in the natural turbidity pulse.  

Water Quality
Removal of Project diversions is expected to result in reduced water temperatures within the Project bypass reaches from increased flow.  Similarly, turbidity and fecal coliform levels are expected to decrease with the increase in flow, as the sources of these parameters would remain constant, while the flow volume increases.  This would improve the EFH within the Project bypass reaches.  
No increase in sedimentation or turbidity in the Project streams is expected to result from the Proposed Action, because BMPs for sediment control and turbidity input would be implemented to avoid these effects.  
Filling Kilarc Tailrace

The Kilarc Powerhouse Tailrace is the only Project feature that may lay within EFH.  The Kilarc Powerhouse Tailrace would be filled after the generators are taken off line.  Prior to filling the tailrace, the tailrace would be isolated from the main channel of Old Cow Creek and a fish rescue would be conducted to relocate any fish in the tailrace into the main channel of Old Cow Creek.  The tailrace would then be filled with natural materials.  Although Chinook salmon habitat may extend past the Kilarc Tailrace, it is highly unlikely that Chinook salmon would be found here, as Whitmore Falls is expected to be a barrier under most conditions, especially as fall-run Chinook salmon migrate upstream during the fall when flows are typically low.  However, it is unknown how frequently Chinook salmon may migrate past these falls, as no studies have been done to assess this. 
Bank Stabilization in Hooten Gulch

A short section of the channel banks and bottom (approximately 170 feet) near the Cow Creek Powerhouse are lined with gunite to protect the bank, parking lot, and powerhouse from erosion.  The shotcrete armor in Hooten Gulch adjacent to the powerhouse would be removed.  New bank stabilization measures would be installed to protect the bank, parking lot, and powerhouse from erosion.  The Abbott Ditch Diversion Dam (not Project-related) currently blocks access to Hooten Gulch for anadromous fish.  Construction would be scheduled during the summer when the gulch is dry, which would avoid or minimize downstream water quality effects in South Cow Creek.  
Proposed Conservation Measures

The avoidance and minimization measures proposed for the fall-run and late-fall-run Chinook salmon are included in the Project Description of this BA (Section 2.0), and are the same as those proposed to avoid and minimize potential impacts to steelhead.  No additional measures are proposed. 
Conclusions

This assessment evaluated the effects of the Proposed Action on EFH described for Central Valley fall-run and late-fall-run Chinook salmon, in accordance with legal requirements set forth in the Magnuson-Stevens Act.  The conclusion of this assessment is that the Proposed Action may result in minor short-term adverse affects to the EFH for fall-run Chinook salmon.  Minor temporary effects on the habitat could occur during the actual deconstruction process.  These effects would primarily relate to filling the Kilarc Tailrace and the potential discharge of sediments associated with this activity.  A second minor impact may result from the release of the sediments stored behind the two dams.  In the long term, the Proposed Action is expected to be beneficial to EFH by returning streamflow and temperature regimes to their natural conditions, and restoring sediment transport processes.  This would increase the value of the principal constituent elements of critical habitat and benefit Chinook salmon.  The benefits of the Proposed Action are expected to substantially outweigh its minor short-term impacts.
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Appendix B
Calculation of Take Estimate
Introduction

Pacific Gas and Electric Company (PG&E) is preparing a Biological Assessment (BA) for the decommissioning of the Kilarc-Cow Creek Hydroelectric Project (Project) in their role as the designated Non-Federal Representative (50 CFR Part 402.08) for the Federal Energy Regulatory Commission (FERC).  The decommissioning of the Project (Proposed Action) has the potential to result in take of listed salmonids, including Central Valley steelhead (Oncorhynchus mykiss) and spring-run Chinook salmon (Oncorhynchus tshawytscha), which have been observed in the Project Area (defined in Section 2.5 of the BA).  Surveys conducted in 2003 observed rainbow trout/steelhead within the Project Area on Old Cow and South Cow Creeks (PG&E, 2007).  Chinook salmon were not observed and have never been reported in the Kilarc Development Project Area.  A few fall-run Chinook salmon were observed at the downstream end of the Cow Creek Project Area, but no Chinook salmon were observed upstream of Wagoner Canyon.  Critical habitat for steelhead extends through the Project Area on the South Cow Creek.  Critical habitat for spring-run Chinook salmon ends at the confluence of South Cow and Old Cow Creeks, although one adult Chinook salmon was observed on South Cow Creek during relicensing in July 2003, which would be consistent with the timing for spring-run Chinook salmon.  Based on information on the distribution of this race, this fish is believed to be a stray from another system.

Because the Proposed Action may result in the take of listed salmonids, PG&E developed an estimate of the level of take that might occur as part of the decommissioning.  This memo describes the methods used to make this estimate.

Methods

During relicensing studies in 2003, PG&E’s contractor completed snorkel surveys in numerous locations within the Project Area (PG&E, 2007).  This sampling was conducted twice at each site, in summer and fall.  Snorkel surveys were conducted because of the potential presence of listed fish species within the Project Area, to minimize potential harm to listed species that might be present.  Electrofishing surveys were not conducted, as this method can result in some injury or mortality to fish. 

Hankin and Reeves (1998) developed a method for converting snorkel survey observations into population estimates similar to those obtained by depletion electrofishing methods.  To do this, they snorkeled multiple sites, then electrofished a subset of these sites and developed a regression between the snorkel counts and depletion based on population estimates for steelhead and coho salmon (Oncorhynchus kisutch) in different habitat types (Table 1).  There was generally good agreement between the snorkel survey counts and the population estimates, as indicated by ratios that were generally close to 1.0.  The exception was the ratio for coho salmon in pools, where snorkel surveys observed only about 65 percent of the fish in those pools, as indicated by the population estimate.

	Table 1
Ratios of Electrofishing Population Estimates to Diver Counts
for Steelhead Trout and Coho Salmon Found in Pools and Riffles

	Species
	Habitat Type

	
	Pool
	Riffle

	Steelhead trout
	0.970
	1.051

	Coho salmon
	1.010
	1.355


For the Project, because of concerns about the presence of listed salmonids, complementary electrofishing data was not available for sites surveyed via snorkeling.  To estimate abundance, the ratios of accurate abundance estimates to diver counts generated by Hankin and Reeves were used to adjust the abundance estimates from the snorkel surveys.  The lowest and highest ratios from Hankin and Reeves were used (using both steelhead and coho salmon) to create a range of potential population levels in the vicinity of the dams for the Proposed Action.  Overall, the ratios of fish present to diver counts were close to one, except in the case of coho salmon in riffles (electrofishing/diver counts = 1.355).  Although rainbow trout/steelhead in Old Cow and South Cow Creeks were the main concern, the maximum ratio of 1.355 generated from data on coho salmon was used in the interests of estimating the maximum potential abundances of fish in the vicinity of the dams.  These adjusted population estimates were then used to determine the potential take that might result from fish rescues, based on the length of stream that would be affected by the decommissioning of the dams.  The adjusted population levels and estimates of take are shown for Old Cow and South Cow Creeks in Tables 2 and 3.

	Table 2
Snorkel Count, Estimated Range of Population Densities and Potential Lethal Take for Rainbow Trout/Steelhead within Old Cow Creek per 100 feet of Stream

	Site
	Maximum Snorkel Count
	Population Estimate
	Potential Take

	
	
	Min (0.970)
	Max (1.355)
	Min
	Max

	1
	30.2
	29
	41
	3
	4

	2
	24.9
	24
	34
	2
	3


	Table 3
Snorkel Count, Estimated Range of Population Densities and Potential Lethal Take for Rainbow Trout/Steelhead within South Cow Creek per 100 feet of Stream

	Site
	Maximum Snorkel Count
	Population Estimate
	Potential Take

	
	
	Min (0.970)
	Max (1.355)
	Min
	Max

	4
	40.2
	39
	55
	4
	6

	5
	59.3
	58
	80
	6
	8


The Kilarc Tailrace would be decommissioned by filling.  This tailrace is approximately 200 feet long.  The number of fish to be rescued at this site was estimated based on sampling conducted on Old Cow Creek just below and above the tailrace (Sites 1 and 2, respectively, in Table 2).  Based on the population estimates at these sites, it is estimated that 48 to 82 fish would be rescued (Table 4).  Five to nine of these fish could die as a result of handling.  However, habitat in the tailrace is characterized by fast velocities, and therefore may support lower fish densities than are observed in the stream.  Therefore, these estimates provide a “worst-case” scenario for expected mortality.
During the removal of the South Cow Creek Diversion Dam, it is estimated that approximately 400 feet of stream would need to be dewatered and fish would be rescued from that area.  Two sampling sites flank this area:  Site 4, located downstream of the dam, but upstream of the Mill Creek confluence, and Site 5, located upstream of the dam impoundment.  The population estimates for these sites range from 39 to 80 fish per 100 feet of stream (Table 3), so it is estimated that 156 to 320 fish would be rescued from the work area.  The potential lethal take would be between 16 and 32 fish.
It is estimated that about 100 feet of stream might be dewatered during the decommissioning of the Mill Creek Diversion Dam.  Snorkel surveys were precluded in Mill Creek by high turbidity, so the population estimates from Site 4 in South Cow Creek were used to estimate the number of fish that would need to be rescued.  Based on this, the number of fish that would need to be rescued would range from 39 to 55, with a potential lethal take of 4 to 6 fish.  This estimate is likely high, as Mill Creek is much smaller than South Cow Creek and the dam and the area below it are overlain by a bedrock sheet.  This area is also very shallow and provides little cover or velocity shelter for fish, and thus the habitat is very poor and would support few fish.  
South Cow Creek Main Canal would be dewatered and decommissioned.  This canal is screened, but sampling found a few fish in the canal.  Two sampling events in summer and fall of 2003 each covered 280 feet of this canal.  These sampling efforts collected two and five rainbow trout/steelhead, respectively.  The canal is 2.06 miles long; therefore the total number of fish in the canal is estimated to be between 78 and 194.  The potential lethal take associated with a fish rescue would range from 8 to 20 fish.

At the Cow Creek Forebay, gill net sampling was conducted with variable mesh gill nets.  Two 100-foot nets were set in the forebay overnight in summer and fall 2003.  During these sets, two rainbow trout were captured.  This information indicates that very few rainbow trout were present in the forebay.  While it is not possible to develop a population estimate from this information, the relatively extensive sampling given the small size of the forebay (1 acre) leads to the expectation that perhaps 10 to 20 rainbow trout might be present and lost during decommissioning.  The potential lethal take associated with a fish rescue would be one or two fish.
	Table 4
Estimated Ranges of Juvenile and Fry Steelhead Handled
during Project Rescues and Associated Mortalities

	Location
	Area Impacted
	Number of Fish Rescued
	Potential Mortalities 

	Kilarc Tailrace
	200 feet
	48-82
	5-9

	South Cow Creek Diversion
	400 feet
	156-320
	16-32

	Mill Creek Diversion
	100 feet
	39-55
	4-6

	South Cow Creek Main Canal
	10,877 feet
	78-194
	9-20

	Cow Creek Forebay
	1 acre
	10-20
	1-2

	Total
	
	331-671
	34-69


These numbers can be placed in context by examining the proportion of the total population they represent within the Action Area (defined in Section 2.5 of the BA).  On Old Cow Creek, the portion of the Action Area potentially accessible to anadromous fish extends from the Olson Project Diversion about 1.2 miles downstream of the Kilarc Powerhouse to the impassable falls 2.7 miles upstream of the powerhouse.  Extrapolating the average density of rainbow trout/steelhead observed in this area during the 2003 relicensing studies (31.7 fish per 100 feet) to this reach results in a population estimate of about 6,500 fish.  Thus on the Kilarc side, the estimated lethal take represents less than 0.1 percent of the population.  On South Cow Creek, steelhead occur within the entire Action Area.  Because of differences in channel morphology and fish community structure, this reach is divided into the area below Wagoner Canyon (about 0.2 miles) and the area within and upstream of Wagoner Canyon (11.2 miles).  These distances are multiplied by average rainbow trout/steelhead densities of 19 and 53.5 fish per hundred feet, respectively, and summed to obtain a total population in the Action Area of about 31,800.  Thus  the lethal take would represent about 0.2 percent of the total population.

Listed salmonids are not expected to be present at the Kilarc Diversion because of the impassable barrier located within the Project bypass reach about 2.7 miles upstream of the powerhouse.  This barrier would preclude listed salmonids from being present near the diversion or in Kilarc Main Canal or Forebay; so no take is expected during the decommissioning of these facilities and no listed salmonids are expected to be present in the Cow Creek Tailrace on Hooten Gulch.  Listed salmonids cannot access Hooten Gulch because of the Abbott Ditch Diversion, located just upstream from its confluence with South Cow Creek.  Therefore no take is expected during the decommissioning of this facility.
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�	Web site: http://www.cit.noaa.gov/nosign/CITChecklist.PDF, accessed October 28, 2008.


�	California Fish and Game (CDFG) staff confirmed in a 2/10/09 meeting that the Section 1602 Streambed Alteration Agreement would be waived for this process.


�	The details on how each structure will be dismantled and removed are not available at this time; however, it is not anticipated that explosive use (blasting) or pile-driving will be required.


� 	This assumes that on-site inspection during dam removal indicates that the excavated sediments are comprised of mostly gravel to cobble size material.  The particle size composition obtained from bulk samples of the sediments stored behind the diversions indicates that most material is within the gravel-cobble size range (PG&E, 2009).


�	The Water Quality Management for Forest System Lands in California provides a set of standardized BMPs to protect water quality during the planning and construction of projects.


�	PG&E will monitor riparian and wetland vegetation requiring restoration or mitigation under FERC’s jurisdiction for two years following decommissioning.  Any additional monitoring that might be implemented under the authority of permitting and resource agencies such as the USACE (per the conditions of the CWA 404 permit) and SWRCB, would be covered under those additional permits.  It is anticipated that these agencies may require up to an additional three years of monitoring for some resource areas, for a total monitoring period of five years.


�	These measures may include: (1) requiring that fueling or maintenance of equipment (including washing) only be performed in specified areas outside an approved protective strip of predominately undisturbed and vegetated soil; (2) not allowing refueling of construction equipment within 100 feet from riparian or aquatic habitats; (3) reporting any release of oil or hazardous materials immediately upon detection in accordance with all applicable laws and regulations; and (4) requiring all contractors to have materials on hand to control and contain a spill of oil or hazardous materials.


�	CDFG staff confirmed in a 2/10/2009 meeting that the Section 1602 Streambed Alteration Agreement would be waived for this process.


�	Under FERC jurisdiction. Additional monitoring may be implemented under the authority of permitting and resources agencies such as the USACE (per conditions of the CWA 404 permit) and SWRCB, and may extend up to an additional three years.


�	The Olson Powerhouse located just downstream of the Action Area on Old Cow Creek is FERC-licensed and diverts water from Old Cow Creek 1.2 miles downstream of the Kilarc Powerhouse.  Water is diverted to the Olson Powerhouse and a minimum instream flow of 30 cfs is maintained downstream of the diversion.


� 	Direct effects include those resulting from interdependent or interrelated actions. Indirect effects are defined as those effects that are caused by or will result from the proposed action and are later in time, but still reasonably certain to occur are considered the indirect effects (50 CFR §402.02).


� 	These surveys were not timed appropriately to detect steelhead and spring run Chinook spawning and did not differentiate spring-run redds from fall-run redds.


� 	Web site:  � HYPERLINK "http://imaps.dfg.ca.gov/viewers/calfish/app.asp?LyrIDs=1-32|1-31|1-30|1-33|1-34|1-35|1-16|1-17|1-12|1-11|1-10|1-14|1-15|2-3|2-4|3-2|3-5|3-209|3-1&zLayer=4-11&zField=LLID&zValue=1221306405440" ��http://imaps.dfg.ca.gov/viewers/calfish/app.asp?LyrIDs=1-32|1-31|1-30|1-33|1-34|1-35|1-16|1-17|1-12|1-11|1-10|1-14|1-15|2-3|2-4|3-2|3-5|3-209|3-1&zLayer=4-11&zField=LLID&zValue=1221306405440�, accessed 7/16/08


�	The pikeminnow-hardhead-sucker assemblage generally lies between the coldwater communities of mountain streams and the valley floor communities, and often contains species from both communities.  The species composition in these areas often varies seasonally, depending on flow and water temperature.  


�	The location of this barrier is shown on Figure 2-7.


� 	The decommissioning work at these locations will be conducted from July through September when adult steelhead are not expected to be present.  Due to barriers in Wagner Canyon, Chinook salmon cannot access the areas near the South Cow Creek and Mill Creek diversion dams, and are not expected to be present during decommissioning activities.


� 	During geomorphic studies conducted in 2008, silt comprised less than 1 percent of the bulk sediment samples, sand represented less than 25 percent of any individual sample, and most samples were less than 10 percent sand.


� 	The Shasta County General Plan does not provide specific planning for this area except to designate its uses.  The plan does not indicate any plans to change these uses in the foreseeable future.  The other plans, such as the forest management plans, are either for upstream areas (Lassen, La Tour) or not specific to a particular area in the state (such as the Land Stewardship Council plan).  None of these are prescriptive of actions/planned uses in the Action Area.�


� 	Because there is no commercial fishery for steelhead, this species is not addressed under the Magnuson-Stevens Act.


� 	Web site: � HYPERLINK "http://swr.nmfs.noaa.gov/fall.htm" ��http://swr.nmfs.noaa.gov/fall.htm�. Accessed on 3/25/2009.
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