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Exhibit A

SCOPE OF WORK

Tuolumne River Restoration Monitoring
I. PURPOSE OF PROJECT

A. Background Information
This agreement (“Agreement”) is entered into between the California Department of Fish and Game (“DFG”) and Turlock Irrigation District (grantee) for the use of Proposition 50 funds. This project is approved through funding appropriated by Proposition 50 for the Ecosystem Restoration Program activities under Chapter 7of the California Water Code beginning with Subsection 79550 (e) entitled CALFED Bay-Delta Ecosystem Restoration Program through Proposition 50 funding.

Each principal task (and accompanying subtasks) of this Agreement shall be described in more detail in Section III “Work to be Performed” and deliverables with timelines (Exhibit A – Attachment 1) are to be matched to the appropriate task and subtask listed in this document. Costs (budget detail) are to be presented in tables for each task and/or subtask and in summary. Costs shall be shown two ways: 1) by sub-task within a task, and 2) by individual cost for personnel and operating costs.

B. Project Objectives
The overarching goal of the TRTAC restoration program is to re-establish fluvial geomorphic functions, processes, and characteristics within contemporary flow and sediment conditions and, thus, promote the recovery and maintenance of a resilient, wild Chinook salmon population and native plant and animal communities. Because flow regulation will continue into the future, this goal targets a scaled-down version of the former river, but one in which dynamic fluvial processes (sediment transport and scour, floodplain inundation, channel migration) maintain the habitat characteristics favored by salmonids and other native fish and wildlife. Several projects identified in the restoration plan are in various stages of implementation.  These projects and the objectives of each are described in Section 1b. Due to short funding cycles, monitoring funds for many of these projects extend only one to two years following construction, which is not adequate to assess project effectiveness.  Moreover, river-wide monitoring, which provides a longer-term and larger spatial context for interpreting site-specific monitoring results, is no longer funded.  (In the past, this monitoring has been funded by the FSA and CDFG.) 

The goal of this proposal is to ensure that adequate project-specific and river-wide monitoring is in place to: (1) assess the effectiveness of restoration projects that have been constructed or are near construction in the Tuolumne River across a range of spatial scales (from site-specific to river-wide); (2) evaluate ecosystem cumulative response to numerous restoration projects; and (3) provide monitoring data that is comparable to data from similar projects in other watersheds (such as the Merced River and Clear Creek).  Proposal objectives are to: 

· extend existing post-project monitoring at constructed sites for three years;

· augment monitoring for funded projects to collect additional baseline and post-project data needed to evaluate project effectiveness;

· extend existing river-wide monitoring of Chinook salmon and O. mykiss populations.

Current working hypotheses and investigative approaches are provided in Table 1.

Table 1.  Current working hypotheses and investigative approaches
	7/11, M.J. RUDDY, AND SRP 9 MONITORING (site-scale)

	Hypotheses

	H1. The constructed channel conveys 5,000 cfs; flows exceeding 5,000 cfs spill over onto the floodplain.

	H2. The channel bed is mobilized at flows of 5,000 cfs.

	H3. The constructed bankfull channel morphology is stable, where stable is defined as the longer-term channel dimensions under a dynamic channel morphology.

	H4. The channel migrates under the current flow regime, although migration rates will be small.

	H5.  The extent and quality of Chinook salmon spawning and rearing habitat is increased.  

	H6. Chinook salmon spawning and rearing densities in the project reach will be similar to in nearby "healthy" river reaches and significantly higher than nearby mined reaches.  

	H7. Planted riparian vegetation will become established on the constructed floodplain.

	H8. Natural recruitment of native riparian plant species will occur on the constructed floodplain.

	H9. Riparian vegetation will not encroach into the constructed channel.

	H10. Establishment of planted riparian vegetation will result in increased abundance and diversity of native, riparian nesting songbirds.

	H11. Elimination of the pits will reduce habitat suitability for largemouth bass and will increase habitat suitability for Chinook salmon spawning and rearing.

	H12. Elimination of the pits will result in reduction of largemouth bass abundance at the project sites and an increase in Chinook salmon outmigrant survival at the project sites. 

	Hypothesis
	Task
	Metric
	Method
	Relationship to Other Monitoring of Other Metrics or Scales

	H3, H9
	4.1
	Channel morphology
	Digital terrain mapping
	Pre- and post-project digital terrain models for 7/11 and SRP 9 are complete. 

	
	
	
	Cross sections and profile: Pre-project and as-built.  Post-project surveyed after each of two high flow events exceeding 5,000 cfs.
	Site-specific cross sections and profiles augment channel surveys that extend from RM 52 to RM 36.   Twenty-five (baseline) cross sections have been surveyed from La Grange (RM 52) to Basso Bridge (RM 47.5).  

	
	4.3
	Channel migration
	Low altitude aerial photographs:  One time following a flow > 9,000 cfs (i.e., the maximum in-channel flow under ACOE flood rules).
	Site aerial photographs can also be used to assess riparian vegetation establishment at the restoration site.

	H1
	4.4, 4.5
	Hydraulics
	Monitoring of water surface elevation during first high flow after construction that meets or exceeds design discharge
	Project-specific HEC-RAS models developed for the Gravel Mining Reach can be linked to the HEC-RAS  model for the La Grange to Roberts Ferry reach to developed with funds from the Tuolumne River Sediment Transfusion Project design task.

	H2
	4.2
	Bed mobility 
	Tracer rocks representing D50 and D84 particle sizes at two riffles in the SRP 9 reach placed at monitoring cross sections (see H3/H9 above)
	Project-specific bed mobility monitoring will augment reach-scale monitoring will be included in the Sediment Transfusion Project

	
	
	
	Pebble counts and bulk samples at two reconstructed riffles in each phase
	Project-specific bed texture and substrate composition data can augment reach-scale data will be included in the Sediment Transfusion Project.

	H5
	N/A
	Habitat structure and suitability
	Habitat mapping at low and high flows
	Pre- and post-project habitat mapping in the 7/11 Reach and habitat suitability modeling for largemouth and smallmouth bass and juvenile Chinook salmon in the SRP 9 reach is complete.  No addition habitat mapping or modeling is proposed.

	H6
	4.8
	Spawning utilization and habitat characterization
	Biweekly redd counts at each reconstructed riffle in the reach, combined with measurement of flow depth, flow velocity, and temperature during spawning.
	Redd counts conducted weekly by CDFG from RM 51.6 to RM 26 from 1981-2004 will provide control sites and baseline data, as well as river-wide context for spawning use at each riffle.  

	H6
	6.1
	Juvenile salmonid density and size
	Weekly seine surveys at  least one location in each project reach
	Seine surveys conducted annually by TID from 1986 through 2004 will provide control sites and river-wide context for juvenile distribution, density, and size.  

	H7
	4.5, 4.6, 4.7
	Survival, growth, and cover of planted riparian vegetation
	Plot-based survival, percent cover, and growth, with plots located along cross sections established for geomorphic monitoring at Year 0 (as built), Year 2 (end of irrigation), and Years 3 and 5.  (Years 3 and 5 are not funded.) 
	N/A

	H8
	4.7
	Seedling establishment (for native woody riparian plants)
	Annual plot-based surveys documented seedling species and age on floodplain surfaces.  Analysis of flow conditions associated with seedling establishment (from water surface monitoring in 3E combined with nearby streamflow gauge data).
	Seedling recruitment and establishment surveys will use methods that are comparable to seedling recruitment studies being conducted on the Merced and Tuolumne rivers by John Stella (university of California - Berkeley) and Stillwater Sciences with funding from the CBDA.  Application of similar methods will support comparison of results between watersheds and will improve the utility of the recruitment models being developed to restoration design in the Central Valley.

	H10
	N/A
	Predator abundance (SRPs 9 and 10 only)
	Depletion electrofishing (at project and reference sites), baseline: summer 1998 and 1999, post-project: summer 2003.
	N/A

	H11
	N/A
	Juvenile Chinook salmon survival (SRPs 9 and 10 only)
	Mark-recapture at rotary screw traps: pre-project (1998 and 1999)1 
	N/A.  This monitoring was not successful.  Implementation was not able to satisfy model assumptions.  Results and violations of the assumptions are reported in Stillwater Sciences (1998 and 1999).

	H11, H12
	N/A
	Predation rates on juvenile salmon  
	Quantification of predation rates at SRP 9 and control SRP and channel sites during spring outmigration
	This task is funded under the existing SRP 10 project funds and will be implemented in spring 2004.  TID is working with Stillwater Sciences to develop a proposal to submit to the Science Program in January 2005 to assess river-wide predator distribution, abundance, and population dynamics.

	FINE SEDIMENT MANAGEMENT (site-scale and reach-scale)
	 

	Hypotheses

	H1. Gasburg Creek is a major source of fine sediment and sand to the Tuolumne River primary spawning reach.  The interim sedimentation basin will reduce fine sediment and sand yield to the river.

	H2. The reconstructed Gasburg Creek channel will remain stable in cross section and profile.

	H3. Planted riparian vegetation along the reconstructed Gasburg Creek will achieve at least 75% survival following two years after irrigation is ended.

	H4. Accumulation of fine sediment and sand in the bed of the Tuolumne River has reduced substrate permeability to levels that limit salmon survival-to-emergence.

	H6. In cleaned riffles, substrate permeability will increase to levels that can support at least 80% survival-to-emergence (assuming that temperature or other factors  do not limit survival-to-emergence).  As sediment accumulates in riffles following project construction, permeability will decrease over a period of years eventually returning to pre-cleaning conditions.  (The period of time over which increased permeability is observable is not known.) 

	H7.  Reducing the volume of fine sediment stored in riffles will alter invertebrate habitat, leading to a shift from armored to soft-boded organisms and providing greater productivity and food value for salmonids and other native fish species.

	H8. Chinook salmon will preferentially utilize cleaned riffles and coarse sediment augmentation sites for spawning (compared to nearby uncleaned, "natural" riffles with similar habitat characteristics).

	H9. The increase in spawning habitat area (resulting from coarse sediment augmentation) will reduce redd superimposition and shift stock-recruitment curves up (i.e., increase recruitment per female spawner).

	Hypothesis
	Task
	Metric
	Method
	Relationship to Other Monitoring of Other Metrics or Scales

	H1
	5.1
	Sediment accumulation in the sedimentation basin
	Repeat total station surveys on the sedimentation basin
	Observed sediment accumulation in the sedimentation basin can be used to verify the conclusions of the Gasburg Creek Sediment Source Analysis (Stillwater Sciences 2004).

	H2
	5.2
	Channel morphology
	Repeat cross section and profile surveys
	N/A

	H3
	5.2
	Survival and percent cover of planted riparian vegetation
	Plot-based survival, percent cover, and growth, with plots located along cross sections established for geomorphic monitoring at Year 0 (as built), Year 2 (end of irrigation), and Years 3 and 5.  (Years 3 and 5 are not funded.) 
	N/A

	H1
	5.3
	Suspended sediment transport
	Synoptic suspended sediment monitoring in potential high yield tributaries during similar storm events 
	Potential high yield tributaries were identified through reconnaissance-level field surveys of watershed conditions and sediment storage in the mainstem channel funded by the Coarse Sediment Management Plan grants and are reported in McBain and Trush (2004).

	H7
	5.4
	Benthic macroinvertebrate composition, abundance, biomass and diversity 
	Hess samples (3/site) collected at five sites over three summers (total of seven sample events at each site)  
	The proposed sample design includes treated and untreated, baseline and post-treatment samples sufficient to conduct a BACI analysis.  Additional reach-scale baseline data are available from invertebrate trend monitoring conducted by the Districts in 1996, 1997, 2000–2004.  The 2000-2004 monitoring used the CSBP protocols.  Continuation of macroinvertebrate trend monitoring is included in Task 6.4.  

	H8, H9
	N/A
	Redd distribution and superimposition
	Repeat redd mapping and redd characterization at six monitoring sites extending over Chinook salmon spawning season for three years, combined with measuring flow depth and flow velocity at a subset of redds.
	This task also provides data for monitoring effectiveness of coarse sediment augmentation. Redd counts conducted weekly by CDFG from RM 51.6 to RM 26 from 1981-2004 will provide additional baseline data, as well as river-wide context for spawning use at each riffle.  

	H6
	N/A
	Substrate permeability
	Permeability measurements at five cleaned riffles for three years using methods and sampling described in Stillwater Sciences 2001 (This sampling approach was developed to provide sufficient power to detect a 20% change in predicted salmon survival to emergence.)
	Continued permeability monitoring at cleaned riffles is included in Task 5E.  One year of post-project permeability monitoring in the five cleaned riffles is included in the current Fine Sediment Management Plan contract.  Assuming that cleaning is implemented in 2005, proposed monitoring in Task 5E would add two years to post-project monitoring. 

	To Be Completed:  Extract biological hypotheses from conceptual models and insert into table below.

	
	
	
	
	


II. PROJECT OFFICIALS

A. Tim Ford shall be the designated Grant Manager, hereinafter referred to as the “Tuolumne River Restoration Monitoring” Grant Manager under this Agreement. The Grant Manager may be changed at any time by the Grantee with advanced written notice to the DFG. 

B. John Battistoni shall be the designated Grant Manager for DFG, hereinafter referred to as DFG’s Grant Manager under this Agreement. DFG’s Grant Manager may be changed at any time by the DFG with advanced written notice to the Grantee.
Direct all program and project related inquiries to:

	Department of Fish and Game

San Joaquin Valley and Southern Sierra Region
Ecosystem Restoration Program (ERP)
	Grantee: Turlock Irrigation District


	John Battistoni, Grant Manager
	Tim Ford, Project Manager

	California Department of Fish and Game
	Turlock Irrigation District

	1234 E. Shaw Avenue
Fresno, CA 93710
	P.O. Box 949
Turlock, CA 95318

	Phone: (559) 243-4014
	Phone: (209) 883-8275

	Fax: 
	Fax: (209) 656-2180

	E-mail: jbattistoni@dfg.ca.gov
	E-mail: tjford@tid.org


Direct all administrative, fiscal and other grant-related inquiries to:

	Department of Fish and Game

Central Valley Bay-Delta Branch
	Grantee: Turlock Irrigation District

	Simone Dumas, Administrative Officer 
	<enter grant manager’s name – if different from above>, Grant Manager

	Central Valley Bay-Delta Branch
	Turlock Irrigation District

	Address: 4001 N. Wilson Way, Stockton, CA  95205
	P.O. Box 949

Turlock, CA 95318

	Phone: (209) 942-6067
	Phone:

	Fax:  (209) 948-3706
	Fax:

	E-mail:  sdumas@delta.dfg.ca.gov
	E-mail:


Note: Either party may change its Project Representatives at any time by providing ten (10) days written notice to the other party. DFG reserves the right to approve staff changes including changes in consultants and/or subcontractors assigned to the project.  DFG reserves the right to request a change in Contractor’s staffing and/or consultants, if DFG determines it is for the best interest of the project.  
III. WORK TO BE PERFORMED
A.

Scope of Work
This project has been broken down into nine tasks with subtasks and list of deliverables broken down per task and sub-task.

Task 1: Project Management and Administration
Note: Project management and administration tasks, subtasks and costs must be included in each grant, however, these costs and associated deliverables may be incorporated within other tasks rather than listed separately.


Terms & Conditions:
The grantee shall provide all technical and administrative services associated with performing and completing the work for this project.

The grantee shall be responsible for the performance of the work as set forth in this agreement as well as for the preparation of products and a final report as specified in this Exhibit A.  The Grantee Representative shall promptly notify the DFG Grant Manager of events or proposed changes that could affect the scope, budget, or schedule of work performed under this agreement.

The grantee shall provide all quarterly progress reports, invoices, and scheduled deliverables as indicated in Exhibit A – Attachment 1: “Schedule and List of Deliverables.”


Subtask 1.1 - Project Management

The grantee shall provide all technical and administrative services associated with performing and completing the work for this project.  Technical and administrative tasks shall include: project management, budgeting, scheduling, coordination, crew supervision, report preparation, grant management, invoicing, equipment maintenance and data collection, storage and analysis, sub-grant management, and all other tasks that may be necessary to complete the scope of work specified in this agreement.  

The work performed in this subtask also includes the preparation and submission of Semi-Annual OR Quarterly Progress Reports to the DFG Grant Manager; the planning and conducting of quarterly status meetings with all project investigators to review progress and issues from the previous quarter; the preparation and submission of the project Final Report; and the preparation and submission of deliverable products as specified.  

The grantee’s Project Manager or Grant Manager shall submit all reports, deliverables, etc. electronically using one or more of the following formats (as applicable): Adobe Acrobat or Microsoft Office formats (e.g., Word, Excel, PowerPoint, Access).  In all cases, clearly identify the software program needed to open, view, and archive the files/deliverables being submitted.  The standard three digit file extension is sufficient information to determine the electronic format used.   If the document/deliverable is “write-protected” ensure that each file does not exceed 2 MB in size.  If necessary, break up the report/deliverable into separate component pieces in order to meet the not to exceed size of each file.   The exception to breaking up deliverables would be for GIS/GPS data, CAD, models, videos or DVDs.  The information format for sending these documents/deliverables are shown below:


Send to:  John Battistoni, DFG Grant Manager


Project Title:  Tuolumne River Restoration Monitoring


Agreement No.:

ERP Project No.:    ERP-04-S04

Type of Document  (e.g. semi-annual report, Task 2 deliverable title, final report, etc. ) 

INSERT ADDITIONAL INFORMATION AND/OR REQUIREMENTS AS NEEDED. 

Subtask 1.2 -
Semi-Annual OR Quarterly Progress Reports

The grantee is to prepare and submit semi annual OR quarterly progress reports to DFG Grant Manager in electronic form using the progress report format attached as Exhibit A – Attachment # 2.   Each progress report shall include a narrative description and detailed account of: work accomplished, problems encountered and recommend potential solutions to those problems; detail costs incurred during the subject period, and document delivery of any intermediate work products.  A brief outline of upcoming work scheduled for the subsequent period should also be provided.  Progress reports must be submitted by the 10th day of the month following each calendar semi annual (January, July) OR quarter (April, July, October, January) throughout the duration of the project.  

The description of activities and accomplishments of each task for the reporting period shall be in sufficient detail to provide a basis for payment of invoices and shall be translated into percent of task completed for the purposes of calculating invoice amounts.  

Failure to submit any two (2) consecutive semi-annual OR quarterly progress reports may result in forfeiture of the Grant funds awarded for this project.


Subtask 1.3
- Sub-Grantee Selection

The grantee (named herein) is responsible for the performance of all sub-grantee work as set forth in this agreement as well as for the preparation of products and a final report as specified in this Exhibit A.

The grantee may award sub-grants, as necessary, to qualified consultants or other agencies. The sub-grantees shall be selected by a process that complies with applicable State and Federal regulations.  Grantees shall be required to prepare a legally enforceable agreement between the grantee and the selected sub-grantees.  The agreement shall describe the scope of work and the products expected from each sub-grantee.  The grantee must submit draft grant documents to DFG Grant Manager for review and approval prior to execution.  The Grantee shall document steps taken in soliciting and awarding the sub-grant and submit documentation to the DFG Grant Manager for review.  These records shall become a part of the permanent file for this grant. In quarterly progress or semi-annual reports, the grantee shall document all sub-grantee activities, deliverables completed, progress, issues and proposed resolutions. 

Subtask 1.4 - Data Management  (required) – add specific Grant language for Prop 50 Grants)
The grantee is to prepare and submit all data generated by the project for input into the DFG data system using Exhibit A – Attachment 4: “Project Data Form” to the DFG Grant Manager. The Grantee shall be responsible for verifying the quality of the data.  INSERT ADDITIONAL REQUIREMENTS AND GUIDELINES AS NEEDED.
Subtask 1.4 Deliverable(s):  Semi-annual, quarterly progress reports, invoices, and sub-grant documentation if sub-grantees are used. Deliverables for this subtask shall be listed in the schedule below.
Task 2 - Public Participation

Note: Most proposals will have a specific public participation component included as a project task.  The following are examples of potential public participation tasks.  The scope should be tailored to what is appropriate for a specific project.  In some cases, public participation may have occurred as part of previously funded work.  If a public participation component has already been completed, this should be stated in the scope of work in the background section or other appropriate location.

Subtask 2.1 - Coordinate with TRTAC, TRTAC Monitoring Subcommitee, and Lower Tuolumne River Coalition
Public outreach and involvement for the Tuolumne River monitoring will occur through three venues: (1) coordination and updates through existing forums, (2) development and distribution of user-friendly, graphically rich “brochures”, and (3) presentation of findings at least one CBDA Science Conference.  TID and their consultants will continue to participate in the TRTAC, the TRTAC Monitoring Subcommittee, and the Tuolumne River Coalition.  TID currently participates in and coordinates activities of TRTAC, which has overseen monitoring design and implementation in the lower Tuolumne River for nearly ten years and provides a forum for input from agencies (NOAA, CDFG, USFWS), environmental groups (California Rivers Restoration Fund, Friends of the Tuolumne, Tuolumne River Preservation Trust), and the Districts (CCSF, TID, and MID).  TID will continue to collaborate with TRTAC and TRTAC Monitoring Subcommittee on all project-specific and river-wide monitoring included in this proposal.    TID also participates in the Tuolumne River Coalition (www.tuolumnerivercoalition.org), which brings together 25 agencies and organizations to integrate existing plans, increase public awareness, and obtain financial support for projects that benefit the Tuolumne River. The Coalition includes city and county agencies, water districts, local non–governmental organizations, as well as state and federal agencies. TID is a member of the Coalition and will use Coalition meetings and publications as opportunities to provide updates on Tuolumne River monitoring. 
Subtask 2.1 Deliverable(s):  Meeting summaries and minutes of the TRTAC, TRTAC Monitoring Subcommittee, and Tuolumne River Coalition meetings.
Subtask 2.2 - Produce and Distribute Interpretive Brochures for the Restoration Projects and Monitoring
To provide user-friendly information about the restoration projects, ongoing monitoring, and adaptive management on the Tuolumne River, TID or their consultant will develop an 11”x17” 4-page brochure for each restoration project that explains the project, project monitoring activities, and the river-wide context for each project and summarizes monitoring results. The brochures will be concise, easily reproducible, graphically rich, and directed to a general public audience. Brochures will be provided to CALFED (hard copies and web-ready electronic versions) and distributed through existing forums.  Electronic versions will be posted on the TID website and will be made available for posting on other stakeholder websites. 

Subtask 2.2 Deliverable(s):  One hard copy and one electronic copy of an interpretive brochure for each restoration project and related monitoring.
Subtask 2.3 - Present findings at CALFED Science Conference and Prepare Manuscript(s) for Publication
TID and the investigators included in the proposed monitoring will make at least one presentation at at least one CBDA Science Conference. In addition to methods and findings, the presentation(s) will include lessons learned and recommendations for future similar restoration projects and monitoring programs. To support broad dissemination of scientific information and collaboration among restoration scientists, TID and their consultants will also endeavor to publish monitoring results for each restoration project in an appropriate peer-reviewed journal. Tentative publication topics include: efficacy of constructing “scaled down” rivers as restoration, effects of channel reconstruction on predator populations and Chinook salmon predation mortality, and effects of coarse sediment augmentation of geomorphic processes, channel form, and salmonid habitat. 

Subtask 2.3 Deliverable(s):  Presentation(s) at at least one CBDA Science Conference; up to three manuscripts submitted to peer-reviewed journals.
Task 3 - Environmental Compliance and Permitting

No permits are required for actions within this scope of work.

Task 4 – 7/11, M.J. Ruddy, and SRP 9 Monitoring
General descriptions of subtasks are provided below. Study plan detail is provided in Attachment C.

Subtask 4.1 - Resurvey cross sections and a longitudinal profiles
Resurvey 7 to 9 cross sections and a longitudinal profile through each project site after each of two high flow events exceeding 4,500 cfs. 

Subtask 4.1 Deliverable(s):  Excel charts of each cross section and profile survey will be included in appendices to the monitoring report (see Task 8).
Subtask 4.2 - Deploy and maintain tracer rocks
Deploy and maintain tracer rocks on approximately six cross sections at each of the 7/11 and M.J. Ruddy sites and one location at the SRP 9 site. Rocks will be checked and replaced after each flow exceeding 4,500 cfs.  Budget allows at least three tracer rock deployments at each site. 

Subtask 4.2 Deliverable(s): Tracer rock methods and results will be included in the monitoring report (see Task 8).
Subtask 4.3 - Map channel migration and other planform changes
Obtain and orthorectify aerial photographs after one flow exceeding 8,000 cfs or if noticeable changes in channel location occur.  Aerial photographs will be true color, stereo pairs, and at suitable resolution for printing and interpretation at a scale of 1:6,000 or larger. 

Subtask 4.3 Deliverable(s): One electronic (DVD) copy of orthorectified aerial photographs for each project site. Channel migration and planform changes methods and results will be included in the monitoring report (see Task 8).
Subtask 4.4 - Monitor peak flow water surface elevations (crest gauges)
Establish and maintain crest gauges at a subset of channel cross sections to monitor peak flow water surface elevation.  Maintain each gauge after each flow exceeding 4,500 cfs.  These data will be used to test actual channel capacity relative to design capacity and calibrate the hydraulic model developed for the project. 

Subtask 4.4 Deliverable(s): Peak flow water surface elevations will be included in the monitoring report (see Task 8).
Subtask 4.5 - Continuous water surface elevation recording gauge
Establish and maintain one continuously recording stage gauge at one cross section within the each project site. 

Subtask 4.5 Deliverable(s): Excel charts depicting average daily flow during the monitoring period will be included in the monitoring report (see Task 8). 
Subtask 4.6 - Monitor survival, percent cover, and growth of planted riparian vegetation
Continue monitoring survival, percent cover, and growth of planted riparian vegetation through post-project year 5 (i.e., 2008).  

Subtask 4.6 Deliverable(s): Vegetation monitoring methods and results will be included in the monitoring report (see Task 8).
Subtask 4.7 - Monitor natural riparian vegetation recruitment and establishment on reconstructed floodplain surfaces
Conduct annual plot-based monitoring of natural riparian vegetation recruitment and establishment on the reconstructed floodplains for three years.  

Subtask 4.7 Deliverable(s): Vegetation monitoring methods and results will be included in the monitoring report (see Task 8).  
Subtask 4.8 - Map Chinook salmon spawning location and habitat characteristics at spawning sites
Conduct biweekly surveys to document Chinook salmon spawning and habitat characteristics of spawning sites in the reconstructed reach from approximately November 1 through December 31 each year.  

Subtask 4.8 Deliverable(s): Chinook salmon redd mapping methods and results will be included in the monitoring report (see Task 8).
Subtask 4.9 -  Monitor groundwater wells on reconstructed floodplains
Install and monitor five groundwater wells on reconstructed floodplains within each site.  

Subtask 4.9 Deliverable(s): Excel charts depicting daily average groundwater elevation at each monitoring well during the monitoring period will be included in the monitoring report (see Task 8). 
Subtask 4.10 - Monitor riparian nesting species composition, abundance of selected species, and associations with vegetation structure:

Conduct repeat point count bird surveys and associated riparian vegetation relevée surveys during the breeding season (May and June) on at least one restored floodplain location at each project site and at least two control sites (i.e., one “natural” riparian forest and one unrestored site) for three years. Methods will be consistent with similar monitoring being conducted by Pt. Reyes Bird Observatory Conservation Science on several Central Valley rivers and streams, including the San Joaquin River, Tuolumne River (Grayson River Ranch), Sacramento River, and Clear Creek. 
Subtask 4.10 Deliverable(s): Avian survey methods and results will be included in the monitoring report (see Task 8).
Task 5 – Fine Sediment Management Monitoring
General descriptions of subtasks are provided below. Study plan detail is provided in Attachment C.

Subtask 5.1 - Quantify annual sediment accumulation in the interim sedimentation basin
Extend interim sedimentation basin monitoring to include two additional total station surveys of sediment accumulation. 

Subtask 5.1 Deliverable(s): Sediment accumulation survey methods and results will be included in the monitoring report (see Task 8). 
Subtask 5.2 - Monitor channel stability and riparian vegetation establishment in the Gasburg Creek restoration site
Extend monitoring of the reconstructed Gasburg Creek channel (repeat cross section and profile surveys) and planted riparian vegetation (survival and percent cover by species) for three years. One year of this survey is funded under the existing Fine Sediment Management Plan, and this task will extend surveys to 2007 and 2008. 

Subtask 5.2 Deliverable(s): Channel stability and riparian vegetation survey methods and results will be included in the monitoring report (see Task 8). 
Subtask 5.3 - Quantify fine sediment contribution to the river from tributaries and prioritize future fine sediment management actions
Measure suspended sediment transport rates during consistent storm event (synoptic) in tributaries identified through field surveys (McBain and Trush 2004) as the largest potential contributors of fine sediment to the river.  Based on fine sediment loading, identify and prioritize future fine sediment management needs and locations. 

Subtask 5.3 Deliverable(s): Sediment transport monitoring methods and results will be included in the monitoring report (see Task 8). 
Subtask 5.4 - Monitor benthic macroinvertebrate composition, abundance, biomass and diversity in the gravel-bedded reach
Monitor benthic macroinvertebrate composition, abundance, biomass and diversity indices using the California Stream Bioassessment Procedure (CDFG 1999) at five sites (three Hess samples each) in the gravel-bedded reach.  Sample locations will be selected from cleaned riffles and untreated sites using staircase design (Walter et al. 1998). 

Subtask 5.4 Deliverable(s): Macroinvertebrate monitoring methods and results will be included in the monitoring report (see Task 8). 
Task 6 – Monitoring of Cumulative Effects on Target Populations [Chinook salmon and O. mykiss]
General descriptions of subtasks are provided below. Study plan detail is provided in Attachment C.

Subtask 6.1 - Juvenile Chinook salmon and O. mykiss distribution, abundance, and size (winter and spring)
Conduct biweekly seining surveys from January through May at up to 18 locations from approximately RM 51.5 (near La Grange) through RM 0 (including two sites in the San Joaquin River) for three years.  Sample locations will include approximately ten sites used during prior years, as well as additional sites within the Gravel Mining Reach, SRPs 9 and 10, Bobcat Flat, and coarse sediment augmentation projects.  Data for Bobcat Flat will be extracted and provided to FOT. 

Subtask 6.1 Deliverable(s): Seining survey methods and results will be included in the monitoring report (see Task 8). Relevant sections of annual reports to FERC will also be provided to CDFG.
Subtask 6.2 - Juvenile Chinook salmon and O. mykiss distribution (summer)
Conduct two snorkel surveys during June through September at up to 16 locations from RM 51.5 (La Grange Bridge) through RM 31.5 (near Hickman Bridge), including restoration project sites, to document summer distribution of juvenile Chinook salmon and O. mykiss.  Data for Bobcat Flat will be extracted and provided to FOT. 

Subtask 6.2 Deliverable(s): Snorkel survey methods and results will be included in the monitoring report (see Task 8). Relevant sections of annual reports to FERC will also be provided to CDFG.
Subtask 6.3 - O. mykiss adult distribution
Conduct hook-and-line surveys from approximately RM 52 through RM 36.5 (within the M.J. Ruddy Reach) for three years to document distribution of adult O. mykiss.  

Subtask 6.3 Deliverable(s): Angling survey methods and results will be included in the monitoring report (see Task 8). Relevant sections of annual reports to FERC will also be provided to CDFG. will be included in the monitoring report (see Task 8).
Subtask 6.4 - Benthic macroinvertebrate composition, abundance, and diversity indices
Conduct annual summer benthic macroinvertebrate monitoring (composition, abundance, and diversity indices) using the California Stream Bioassessment Procedure (CDFG 1999) over a three-year period.  Three separate kicknet samples will be taken at six sites in the gravel-bedded reach; three Hess samples will also be collected at two of those sites. 
Subtask 6.4 Deliverable(s): Macroinvertebrate survey methods and results will be included in the monitoring report (see Task 8).
Subtask 6.5 - Quantify Chinook salmon spawning habitat selection and redd superimposition

Conduct biweekly, detailed Chinook salmon redd mapping at riffle treatment sites (riffle cleaning sites and augmentation sites including CDFG sites, Bobcat Flat RM 43, and Phase III Sediment Transfusion sites) and control sites throughout the spawning reach to compare spawner utilization of treatment sites to similar “natural” riffles, utilization of different cleaning and augmentation methods/designs, and redd superimposition rates between riffles and years (i.e., within increasing numbers of augmentation projects constructed). Mark each redd and measure mound length, mound width, pit depth, pit length, pit depth and length of tail spill using previously established methods (TID/MID 1992), and measure flow depth and velocity at a subset of redds during each survey. This task uses a staircase design (Walters et al. 1988) modification to the “before-after-control-impact” (BACI) approach (Stewart-Oaten et al. 1986) at six riffle habitat sites in the lower Tuolumne River. 

Subtask 6.5 Deliverable(s): Chinook salmon spawning survey methods and results will be included in the monitoring report (see Task 8). 
Task 7 – Aerial Photography and Bathymetry
General descriptions of subtasks are provided below. Study plan detail is provided in Attachment C.

Note that McBain & Trush has inquired with CDFG re: the potential for funding LIDAR and aerial photography surveys conducted after the grant was awarded (August 2005) under this contract. This task will be finalized based on CDFG’s response.

Subtask 7.1 - Aerial photo flight: Take low altitude color aerial photographs from La Grange Dam (RM 53) to the San Joaquin River (RM 0). 

Subtask 7.1 Deliverable(s): to be determined as noted above
Subtask 7.2 - Ground control: Install surveyed ground control points. 

Subtask 7.2 Deliverable(s): to be determined as noted above
Subtask 7.3 - Orthorectification: Orthorectify aerial photographs based on ground control points from La Grange Dam (RM 52) to RM 25. 

Subtask 7.3 Deliverable(s): to be determined as noted above
Subtask 7.4 - Develop topography : Using standard photogrammetric analyses, generate topographic data and maps from La Grange Dam to RM 34.2 at a 2 ft contour interval accuracy. Photogrammetry could be completed for the entire river at a later date, if needed and as funding allows. [McBain and Trush]

Subtask 7.4 Deliverable(s): to be determined as noted above
Subtask 7.5 - Channel bathymetry: Use boat-mounted bathymetric surveys to generate channel bathymetry data and maps from the downstream end of the 2005 bathymetry coverage (i.e., the 7/11 haul road bridge) to the San Joaquin River.
Subtask 7.5 Deliverable(s): to be determined as noted above
Task 8 - Draft and Final Report

Subtask 8.1 - Prepare Draft Monitoring Report 

Prepare a draft final report. The draft final report/plan shall include a description of methods and results for all surveys conducted under Tasks 4 through 6 above. Fifteen paper copies will be provided to the TRTAC Monitoring Subcommittee for review. Five paper copies will be provided to the CDFG grant manager and will be subject to peer review or other type of anticipated review coordinated by CDFG. 
Subtask 8.1 Deliverable(s):  Draft Monitoring Report.
Subtask 8.2 - Revise, Complete, and Distribute Final Report/Plan 

Incorporate all relevant comments from the TRTAC, peer reviewers, and CDFG Grant Manager into the final report. Fifteen paper copies will be provided to the TRTAC. Five paper copies will be provided to the CDFG grant manager.
Subtask 8.2 Deliverable(s):  Final Monitoring Report 

Task 9 - Project Closure 

Submit Project Closure Summary Report to summarize project accomplishments.  The format is attached to the Agreement as Exhibit A - Attachment 5: “Project Close Out Summary Report.”  Submit Final Invoice for payment, with separate delineation of payout of 10 percent retention (if applicable).

Task 9 Deliverable(s):  Project Closure Summary Report, final invoicing and supporting documentation.

B.
Schedule of Completion Dates: 
The grantee agrees to work within the (interagency group) to submit all scheduled project deliverables in accordance with the schedule set forth in this agreement and shown as Exhibit A – Attachment 1: “List of Deliverables and Schedule.”  Failure to submit any scheduled project deliverable within 60 days after the specified deliverable due date may result in forfeiture and/or reduction of the grant funds awarded for this project.  In the event grantee anticipates any delay in submitting project deliverables as scheduled, grantee shall inform DFG in writing prior to the scheduled due date of the subject deliverable.  In the event the project cannot be completed within the period of this Agreement, the grantee shall request in writing an amendment extending the term of the Agreement at least 6 months prior to current end date.  A written request to extend the term of the Agreement shall set forth the reason for the request, and must include a revised Schedule of Completion Dates.    All amendment requests shall be approved by the DFG Program Management.

Reports: 
1. The first semi-annual report shall be submitted to DFG no later than 30 days following the end of the year and quarterly thereafter, for the term of this agreement.  

2. Grantee shall provide a written report containing the following information on each semi-annual report:

· List of activities and tasks performed and/or completed;

· List and record of milestones accomplished and/or completed;

· List of problems encountered while performing the task(s) and proposed solutions;

· List of proposed activities and tasks for the following quarter.

3. Grantee shall submit to DFG for approval any and all reports, plans, or other deliverables containing the results of the work performed in accordance with Exhibit A – Attachment 1: “List of Deliverables and Schedule.” 

4. The project will not be considered complete until the DFG approves and accepts the Project Closure Requirements as complete and final.


5. The grantee is required to submit project information as follows: All informational products (e.g. data, studies, findings, management plans, manuals, photos, etc.) relating to California’s natural  environment and produced with the use of public funds shall be cataloged in the  California Environmental Information Catalog (http://gis.ca.gov/catalog/) maintained by the CERES Program (www.ceres.ca.gov   http://www.ceres.ca.gov/). 










