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Monitoring, Assessment, and Performance Measures

This attachment describes performance measures for each component project in the Proposal.  The Project Performance Measures Tables describe the monitoring systems, data collection and analysis, and how monitoring data will be used to measure project performance for each project in terms of meeting the objectives of the Tahoe Sierra IRWM Plan.  

The objectives of the Tahoe Sierra Integrated Plan are: 1) Protect and improve water quality, 2)
Protect the community water supply, 3) Manage groundwater for sustainable yield, 4)
Contribute to ecosystem restoration, and 5) Implement integrated watershed management throughout the region.

Five tables are included, describing the project performance measures for the following activities:
1. Planning, Research, Monitoring, or Assessment
2. Education, Outreach, and Capacity-building
3. Habitat Restoration
4. Load Reduction
5. Beneficial Use Improvement and Protection




Table 1
Project Performance Measures for Planning, Research, Monitoring, or Assessment Activities 
Tahoe Sierra Integrated Watershed Management Proposal
	Project Goals
	Desired Outcomes
	Output Indicators
	Outcome Indicators
	Measurement Tools and Methods
	Targets

	Project 1 - Community Watershed Planning – Tahoe Resource Conservation District

	1. Identify natural resource issues for targeted areas and complete community watershed plans for two sub-watersheds in the Tahoe Basin.
	1. Develop solutions/alternatives to integrate projects and address the identified needs within targeted watershed.                                                     2. Complete neighborhood-wide watershed plans that identify natural resource issues and propose solutions/alternatives that address these issues.  
	1.  Compilation and inventory of natural resource issues and concerns within selected watershed.                                        2.  Development of proposed solutions and alternatives to address natural resource issues and concerns.                                                                                                                                                                             3. Completion of Community Watershed Plan for selected watershed(s).
	1. Completion of natural resources inventory and assessment within selected watershed(s).                                                                         2. Coordination between public and private sector to develop appropriate solutions for identified natural resource issues within selected watershed(s).                       3.  Finalize and distribute Community Watershed Plan for selected watershed(s).
	1.   GIS and field assessments of natural resource issues within selected watershed(s).                                                        2.   Use of NRCS protocol and processes for developing Community Watershed Plan.
	1.  Inventory and assessment of natural resource issues within two selected watersheds.                                                              2.  Development and completion of two community watershed plans (one for each selected watershed)

	2. Accelerate community participation and support for agency mandated objectives for integrated resource management.
	1.  Increase homeowner awareness of local environmental issues and compliance/coordination with public improvement projects and environmental mandates.
	1.  Number of private properties implementing BMPs to reduce transfer of fine sediment from property.                                                                                                                       2. Pollutant load reductions achieved through implementation of BMPs.
	1.  Number of BMPs implemented on private parcels.                                                                                              2. Documentation of significant load reductions due to homeowner and agency participation in program.
	1.  Access database used to track homeowner contact, technical assistance provided and BMP certificates issued.                                               2.  Pollutant Load Reduction Model (PLRM) developed baseline conditions, projected scenarios and actual reductions.               
	1.  Implementation of BMPs on 250 to 500 parcels.                                                           2.  Documentation of % load reductions within selected watershed based on homeowner participation and implementation of BMPs and other stormwater improvement projects.

	3. Implement multiple agency, integrated resource outreach efforts.  
	1. Increase communication between public and private sectors for on-going environmental projects and increase coordination and participation on environmental projects within selected watersheds.
	1.  Number of property owners receiving BMP outreach materials.                                                                                     2.  Number of homeowners participating in Community Watershed Planning process.                                                                                      3.  Number of homeowners and agency representatives attending public forums.
	1.  Homeowner participation and buy in to Community Watershed Planning process and activities.                                  2. Number of homeowners responding to outreach materials by requesting services provided by Tahoe RCD and partner agencies.                                                       3. Number of attendees at public forums.
	1.  Tracking of number of mailers and outreach materials sent to homeowners. 
2. Access database used to track requests for services based on outreach.                                                                    3.  Number of attendees at public meetings and feedback provided by community members.    
	1.   100% of California-Tahoe property owners receiving outreach materials within selected watershed.                                         2. Solicit feedback and participation from a minimum of 200 property owners.                                                  3. Host a minimum of 4 public forums within selected watershed(s).

	4. Work with property owners and managers to better control and manage populations of invasive species.
	1. Identify populations of priority invasive weeds throughout the selected neighborhood-wide treatments sites, including the urban forest interface on private, state and federal land.                                             2. Implement management practices that will help to control priority invasive weed populations.
	1.  Populations of priority invasive weeds are identified and mapped.                                                                   2.  Populations of priority invasive weeds are managed, controlled and eradicated.                                                                                                         
	1. Complete inventory and mapping of priority invasive weed populations.                                                                         2. Implement management practices to control and eradicate priority invasive weed populations.
	1.   Field assessments conducted to identify populations of invasive weeds. 
2. Incorporation of field data into GIS database and mapped display.                         3. Field assessments and monitoring to determine success of management and eradication practices.
	1. Map entire targeted watershed including private and public lands of noxious weed species                                      2. Control of a minimum of 50% of invasive weed infestations on public and private properties within targeted watersheds.

	5. Provide technical assistance to property owners regarding conservation landscaping and noxious weeds.
	1. Increase property owner awareness of priority invasive weeds in their neighborhood and encourage active participation in conservation landscaping.
	1. Populations of priority invasive weeds are identified, mapped, and eradicated.                                                                                         2. Vegetation management plans are produced.
	1. Completed property owner packets with vegetation plan, removal strategies and monitoring plan.
	1. Increase awareness of benefits of native vegetation and removal of invasive species.
	1. Assist a minimum of 125 private property owners with direct technical assistance targeting noxious and invasive biological species.

	Project 2 - Town of Truckee Water Quality Monitoring – Town of Truckee

	1. Implement and operate Phase 1 and Phase 2 of the TRWQMP
	1. Comprehensive data collection analysis and reporting framework to evaluate and track resources.
2. Water Quality Monitoring Program in Regulatory Compliance.
3. Develop water quality monitoring datasets of surface water resources.
4. Collaboration and integration of multiple monitoring efforts.
	1. Water quality monitoring sites/stations established.
2. Water samples collected and analyzed.
3. Data entered into database.
4. Data submitted to Truckee River Information Gateway website for public use.
	1. Improved water quality monitoring datasets.
2. Datasets used to evaluate the effectiveness of Stormwater Management Programs, target users and to make Land Use decisions.

	1. Rapid Assessment, Discrete Sampling (Community and Tributary) and Near-continuous Automated Turbidity Probe (as described in the Town of Truckee Water Quality Monitoring Plan)
2. Annual report produced
	1. Implement Phase I and II of Water Quality Monitoring Program.
2. Operate Water Quality Monitoring Program for three years.

	Project 6 - Olympic Valley Creek/Aquifer Interaction Project – Squaw Valley Public Services District

	1a. Implement a water management approach that provides Squaw Valley with water supply reliability while improving the habitat and water quality of Squaw Creek, and the Truckee River. 
1b. Ensure that a reliable water supply and healthy Squaw Creek ecosystem are sustainable after anticipated climate change.
	1. Quantify the amount of water flowing into and out of Squaw Creek from the surrounding aquifer.
2. Quantify the amount of groundwater pumping that is directly extracted from Squaw Creek.
3. Quantify how pumping wells will be impacted by climate change.
4. Implement guidelines that provide reliable groundwater supplies after anticipated climate change occurs, while minimizing impacts to Squaw Creek.

	1. Complete analysis of temperature data showing long-term stream losses.
2. Complete analysis of two aquifer tests.
3.  Delivery of an updated groundwater model that accurately simulates measured stream losses. 
4. Delivery of pumping and water management guidelines.

	1. Increased groundwater storage in shallow aquifers, indicated by higher groundwater levels in summer and fall.
2. Improved stream habitat in Squaw Creek, indicated by greater connection between isolated pools in summer and fall.
3. Increased supply reliability, indicated by acceptance of water pumping guidelines by both municipal and irrigation suppliers, and the environmental community.
	1. Groundwater levels adjacent to Squaw Creek are measured in nine shallow and deep monitoring wells using electronic data loggers.  The loggers record water levels every 15 minutes allowing us to see the impact of pumping.
2. Pumping will be controlled by a SCADA system that will use water levels adjacent to Squaw Creek to adjust pumping rates.



	1. Analysis of data from two aquifer tests collected over the previous two years. 
2. Analysis of 100% of the stream/aquifer temperature data collected over the previous two years.
3. Stream losses simulated by the groundwater model accurate to within 10% of the measured stream losses.



	Project 8 - El Dorado County Department of Transportation - Montgomery Estates Erosion Control Project

	1. Reduce the amount of fine and very fine sediment, and coarse inorganic sediment from the urbanized watershed bounded by the project boundary by 33% or to the maximum extent practicable prior to discharging into Cold Creek.
	1. Reduction of sediment through proper design of source control (sediment sources), hydrologic control and treatment (basins, sediment traps etc.).  
	1. Reduction of fine sediment through treatment of stormwater in various volume reduction and infiltration based BMP structures.   BMPs that will retain sediment include sediment basins, sediment traps, rock lined channels and sediment source control activities.
	1. Monitoring of BMPs to determine sediment retaining capacity and treatment of the various structures.  Measurements of the volume of sediment retained, including stormwater volume reduction will aid in assessing the overall benefit of the project.  
	1. Detailed photographic records.
2. Structure inventories of sediment quantities retained. 
3. Possible water quality monitoring post project.  
	1. Detailed tracking of sediment in source control, hydrologic control and treatment BMPs.  This will be completed by utilizing the El Dorado County BMP maintenance tracking system and database.  All BMPs within the project area will be measured to assess the condition, thereby yielding information on the sediment reduction post project.

	2. Reduce the 25 year, 1 hour surface water volume from the urbanized watershed bounded by the project boundary by 33% or to the maximum extent practicable prior to discharging into Cold Creek. 
	1. Volume reduction of stormwater through the sizing of structures for treatment through infiltration processes.  Structures include the use of stormwater sediment basins and infiltration BMPs including rock lined channels, swales, and sediment traps.
	1. Reduction of stormwater volumes post-project and sizing of various stormwater facilities to accommodate volumes of water, thereby decreasing the total volume of water being transported to surface waters.  
	1. Monitoring of stormwater generated volumes post project.  Combined measurements with modeled outputs will yield the total volume reduction.   Modeling has already indicated that volumes will be reduced by at least 33%.
	1. Measurement tools and methods may include the monitoring of flow post project to demonstrate the volume reduction has been accomplished.  Other measurements could include observations through photographic records of the treatment facilities and stormwater outfall pipes to surface waters. 
	1. Measurable targets will include the evaluation of conveyance and BMPs on peak flow and volume reduction in the post project condition.  

	3. Reduce the 25 year, 1 hour storm surface water peakflow from the urbanized watershed bounded by the project boundary by 33% or to the maximum extent practicable
	1. Reduction of stormwater peakflow through the sizing of structures for conveyance and treatment.  Structures include the use of pipes, stormwater sediment basins and infiltration BMPs including rock lined channels, swales, and sediment traps.
	1. Reduction of stormwater post project peakflows and the sizing of various stormwater conveyances and associated facilities to accommodate volume reductions of water, thereby decreasing the total peakflow being transported to surface waters.  
	1. Monitoring of stormwater generated post project.  Combined measurements with modeled outputs will yield the total peakflow reduction.   Modeling has already indicated that peakflows will be reduced by at least 33%.
	1. Measurement tools and methods may include the monitoring of flow post project to demonstrate the peakflow reduction has been accomplished.  Other measurements could include observations through photographic records of the treatment facilities and stormwater outfall pipes to surface waters.
	1. Measurable targets will include the evaluation of BMPs and volume reduction of treatment BMPs post project.  

	Project 10 - Bunker Water Tank Replacement – Tahoe City Public Utility District

	1. Water Conservation.
	1. Elimination of all water loss due to existing tank age, construction and condition. 
	1. Timely completion of project to minimize ongoing water loss.

	1. Ongoing calculation of water conserved and future source capacity reductions.
	1. Integrity testing of constructed facility

	1. Documented zero water loss from facility

	2. Construct seismically stable water storage facility.
	1. Provide the public a water storage facility designed to withstand seismic events prevalent in the area.
	1. Meeting design standards for local seismic regulations.
	1. Maintaining facility integrity following a seismic event.
	1. Use of appropriate seismic design standards, thresholds and construction methods during design and construction phases.


	1. Document all items necessary to indicate the facilities ability to withstand a seismic event, including seismic events when they occur.

	3. Increase available water storage capacity to better meet fire flow standards and meet demands from future water system consolidations or interconnections.
	1. A water storage facility that provides a sufficient and stable supply of domestic and fire suppression water that meets current drinking water standards, that is designed for sufficient storage to accommodate future interconnection or consolidation of other water purveyors. 
	1. Calculation of current and future water storage needs and comparison against available water storage.


	1. Addition of future demand due to water system interconnection or consolidation met through proposed facility capacity increase.
	1. Evaluation of likely water system interconnections or consolidations and calculating likely added demands due to consolidation. Apply calculations to water tank capacity calculations.
	1. Improve feasibility of water system interconnections or consolidations.

2. Improve fire flow capacity to minimize wildland and structure fire damage.



Table 2 
Project Performance Measures for Education, Outreach, and Capacity-building Activities 
Tahoe Sierra Integrated Watershed Management Proposal
	Project Goals
	Desired Outcomes
	Output Indicators
	Outcome Indicators
	Measurement Tools and Methods
	Targets

	Project 3 - Little Truckee River Restoration Project (Bridge Replacement and Establishment of USGS Gauging Station) – Sierra County

	1. Increase public awareness of regional water quality issues and their role in improving the quality of local water bodies.
	1. Efforts are being made to increase the public awareness of the restoration project going on in the Little Truckee River watershed. 2. Volunteers are being used in the overall project including middle and high school students.
	1. Introduction of restoration concept added to curriculum at local high school.
2.  Summer “Wilderness Challenge” program will include participation in river restoration.
3. Tours will be led by local Trout Unlimited Chapter for river restoration groups and interested public. 
	1.  Increase in number of local residents and high school students inquiring about river restoration projects.  
2.  Summer programs will include river restoration as part of the program and students will participate in restoration.
3.  Outreach will lead to increased awareness of the benefits of removing river crossing problems.
	1. Volunteers will be enlisted, public tours will be held and the local schools will be encouraged to create a curriculum surrounding the stream recovery project.
	1. Volunteer days will be inventoried and numbers of school visits and public tour groups will be maintained.

	2. Educate public about ecosystem services provided by healthy wetlands and SEZs.
	1. The project implementation entities are including the public, particularly middle and high school students, in this endeavor and are presently providing education on-site with hands-on tasks.
	1. Introduction of restoration concept added to curriculum at local high school.
2.  Summer “Wilderness Challenge” program will include participation in river restoration.
3. Tours will be led by local Trout Unlimited Chapter for river restoration groups and interested public.
	1.  Increase in number of local residents and high school students inquiring about river restoration projects.  
2.  Summer programs will include river restoration as part of the program and students will participate in restoration.
3.  Outreach will lead to increased awareness of the benefits of removing river crossing problems.
	1. Volunteers will be enlisted, public tours will be held and the local schools will be encouraged to create a curriculum surrounding the stream recovery project.
	1. Local schools will include river restoration in curriculum and in summer programs.
2. Summer programs organized by the county human resources agencies will include the participation of clients in the wetland and SEZ restoration projects.
3. Volunteer days will be inventoried and numbers of school visits and public tour groups will be maintained. 






Table 3 
Project Performance Measures for Habitat Restoration Activities 
Tahoe Sierra Integrated Watershed Management Proposal

	Project Goals
	Desired Outcomes
	Output Indicators
	Outcome Indicators
	Measurement Tools and Methods
	Targets

	Project 3 - Little Truckee River Restoration Project (Bridge Replacement and Establishment of USGS Gauging Station) – Sierra County

	1. Restore degraded streams and wetlands to re-establish natural water filtering processes.
	1. Restore a severely degraded river.
2. Aid in the development of meadows to re-establish natural processes.
	1. Reduction or elimination of downstream scouring.
2. Reduction of flow velocity.
3. Downcutting of meadows will decrease.
	1. Riparian areas adjacent to river channel begin recovery.
2.  Woody debris will enter water way and remain.  
3.  Meadow restoration will begin as downcutting and braiding declines.
	1. Visual observation
	1. Slowing the velocity of the flow will reduce downcutting of stream bed and reduce braiding of downstream flood plain.

	2. Provide adequate water supply for a 20-year management window.
	1. The meadow restoration portion of the overall project will aid in providing water supply over a longer period of time annually.
	1. Reduced flow velocity and the storing of water in downstream meadows will increase flows during later time frames.
2. Gauge will measure the extension of the flow regime.   
	1. Flows will be more consistent during run-off and will continue for longer summer periods.
2. Water flows will be greater later in summer months. 
	1. USGS stream gauge.

	1. Flows will be slowed and stored in the meadows and released over an extended period of time.  Gauge data will be used to verify.

	3. Protect groundwater quality.
	1. Removing the constriction on the river and allowing the downstream development of meadows now being scoured should aid infiltration of surface water and ground water recharge in the higher areas of the Truckee River system.
	1. Reduced flow velocity 
2. Reduction in down cutting and braiding of meadows will indicate that ground water recharge is increasing.
	1. Riparian and meadow restoration.
2. Same as above.
	1. Visual observation
	1. Reduction of sedimentation, restoration of riparian areas should indicate that recharge is occurring.

	4. Enhance and restore degraded stream environment zones (SEZs) to support healthy and viable native fish populations.
	1. The Little Truckee River restoration project is directed at restoring severely degraded SEZs 2. The secondary principal objective of the project is to reintroduce and support a self-sustaining population of Lahontan Cutthroat trout.  Removing the constricting bridge is one of the main efforts to restore the stream environment downstream that is severely degraded.
	1. Reduction or elimination of downstream scouring.
2. Reduction of flow velocity.
3. Downcutting of meadows will decrease.
	1. Kokanee spawning gravels downstream from project will no longer be smothered with sediment.
2.  The recreational fishery will increase in quality and quantity.
3. Stable undercut meadow banks will return to the benefit of aquatic populations.
	1. Visual observation 
2. Stream condition surveys including fish counts and total population surveys.
	1. Reintroduction of woody debris to the stream bed, expansion of stream to include flood plain will result in increase in native fish and introduced game fish.  
2. Repopulation of downstream area with native game fish will occur subsequent to more downstream restoration.  The USFWS 1995 LCT Recovery Plan identifies this area for reintroduction of LCT, a threatened species. 

	5. Restore wetlands and natural biogeochemical cycles.
	1. The LTR project is specifically aimed at these goals.  These bridge replacement portions of the overall project are a component of this overall project.
	1. Riparian area vegetation will return to scoured water way.
2. Reduction of downcutting and braiding of meadows.

	1.  Scoured riparian areas of the river will begin to recover naturally.
2.  Water flows through and across meadows will return to a more natural hydraulic behavior.
	1. Visual observation
	1. Once the scouring is reduced and riparian and meadow areas recover, the biogeochemical cycle that has been interrupted, will return to natural conditions. 

	Project 4 - Negro Canyon Restoration – Truckee River Watershed Council

	1. Improve riparian habitat

	1. Improve riparian habitat at six degraded sites in Negro Canyon
	1. Progress towards goals measured during annual monitoring

	1. Increase in amount of riparian habitat 
2. Increase in robustness of riparian habitat
	1. Post-project measurements of riparian coverage in project site (as built)
2. Photo-documentation

	1. Improvement of riparian habitat along stream segments at six restoration sites, demonstrated by increased acreage and vegetation vigor. 

	2. Restore degraded hydrologic function

	1. Re-connect historic drainage patterns disrupted by historic land use

	1. Establishment of natural hydrologic patterns as documented through post-project monitoring
	1.  Increase in functioning stream channel length.
	1. Photo-documentation
	1. Restored stream channels do not demonstrate active erosion or altered drainage patterns.


	Project 9 - Water Quality and Stream Environment Zone Restoration in the Griff Creek Sub-Watershed - Placer County

	1. Remove Barriers to Fish Passage.

	1. Fish can swim with seasonal variations, further upstream than current conditions allow. 


	1. Acreage of habitat restored.
2. Increase of stream channel length. 
3.Reduction of headcutting upstream and physical barriers (i.e. garbage, downed trees).



	1. Increased Lake and/or Lahontan cutthroat trout. 
2. Percent increase in aquatic macroinvertebrate diversity
 
	1. Fish count during spawning season in main channel of Griff Creek.

2. Biological monitoring (funding dependent)

	1. Increase baseline by 35 %.
2. Statistically significant increase in benthic marcroinvertebrate diversity.


	2. Increase acreage of Stream Environment Zone 
	1. Increase areas defined as riparian.
	1. Standard riparian vegetation and soil.

2.  Wetland delineation definition, per the US Army Corp of Engineers.
	1. Percent increase in defined wetland areas pre- and post- projects.
	1.  US Army Corp of Engineers.
	1. Increase SEZ by 20% over existing area.  Constraints will be private property. 





Table 4 
Project Performance Measures for Load Reduction Activities 
Tahoe Sierra Integrated Watershed Management Proposal

	Project Goals
	Desired Outcomes
	Output Indicators
	Outcome Indicators
	Measurement Tools and Methods
	Targets

	Project 3 - Little Truckee River Restoration Project (Bridge Replacement and Establishment of USGS Gauging Station) – Sierra County

	1. Reduce nutrient and sediment loads to receiving water bodies
	1. Bridge replacement will remove main constriction on this section of the river.  Will end the scouring presently caused by the constriction. 
2. Recycled bridge will eliminate sediment load caused by vehicles in the water.
	1. Flows during flood stage will pass more slowly than at present.
2. Water quality measured at crossing will show significant increase.
3. Riparian vegetation will return to scoured areas.
	1. Water velocity will decline during flood flows.
2. Flows below low water crossing will no longer carry erosion sediment caused by vehicles passing through water.
3. Riparian areas adjacent to river channel begin recovery.
	1. Visual observation 
2. USGS stream gauge.
	1. Downstream scouring will be eliminated.  
2. River will begin to come into contact with its flood plain. Willows and other riparian plants will appear.  
3. Woody debris will enter stream bed and remain.  
4. Gauge will show reduced velocity in flow regime.

	2. Meet nutrient and sediment standards for tributary streams and stormwater runoff.
	1. Removing the constriction and allowing floodwaters to pass without serious constriction will reduce sedimentation.
2. Paving the approaches and constructing the second bridge will reduce sedimentation.
	1.  Flood flows will pass bridge at a slower velocity.
2. Erosion and sedimentation of bridge approaches will cease.

	1. Velocity of stormwaters will decline noticeably.
2. River will be carrying less sediment.

	1. Visual observation
2. USGS stream gauge
	1. Downstream scouring will be eliminated.  
2. River will begin to come into contact with its flood plain.  Willows and other riparian plants will appear.
3. Woody debris will enter stream bed and remain.    4. Gauge will show reduced velocity in flow regime.

	Project 4 - Negro Canyon Restoration – Truckee River Watershed Council

	1. Reduce fine sediment generated from Negro Canyon

	1. Reduction of erosion in Negro Canyon

	1. Stable cross sections
2. Reduced runoff
	1. Stable cross sections in restored stream segments
2. Reduced runoff during storm events

	1. Repeated measurements of pre- and post-project cross sections 
2. Pre- and post-projects measurements of runoff using a rainfall simulator
	1. Stable post-project cross-sections
2. Reduced runoff during rainfall tests


	Project 7 – Bijou Environmental Improvement Project - City of South Lake Tahoe

	1. Contribute to achievement of TMDL for the City of South Lake Tahoe

	1. Reduction in sediment to Lake Tahoe

	1. Measure water quality constituents in accordance with Lake Tahoe Interagency Monitoring Program 
	1. Measure water quality constituents in accordance with Lake Tahoe Interagency Monitoring Program
	1. Lake Tahoe Interagency Monitoring Program.
	1. Improve water quality (TSS, NTU, constituent levels) from existing condition and reduce sediment loading to Lake Tahoe.

	Project 9 - Water Quality and Stream Environment Zone Restoration in the Griff Creek Sub-Watershed - Placer County

	1. Contribute to achievement of reduced fine sediment TMDL target 

	1. Reduction of sediment concentration at Griff Creek outfall to Lake Tahoe.

	1. Outfall sampling; samples will be analyzed for turbidity and fine sediment (less than 20 microns) concentrations.  
	1. Percent reduction of sediment, based on flow rate.
2. Percent increase in aquatic macroinvertebrate diversity.

	1. Same as indicators at left.
	1. Reduction of fine sediment concentrations between pre-and post- project conditions and project implementation by 40% after 10 years.





Table 5 
Beneficial Use Improvement and Protection Activities 
Tahoe Sierra Integrated Watershed Management Proposal

	Project Goals
	Desired Outcomes
	Output Indicators
	Outcome Indicators
	Measurement Tools and Methods
	Targets

	Project 5 – Tahoe Sierra IRWMP Regional Water Conservation Program – South Tahoe Public Utility District

	1. Decrease amount of water consumed in region for residential/ commercial irrigation purposes 
	1. More acre feet of water available for other beneficial uses
	1. Less demand on current water supply
	1.  Increase in the amount of water available compared to historic levels in previous years
2.  Decrease in water usage as per all commercial/residential metered customers as compared to water usage prior to irrigation adaptations
	1.  Number of square feet of turf replaced times estimated amount of water usage per sq. feet to establish water savings
2. Number of ET controllers installed times estimated amount of water usage by controller/sq. feet to establish water savings
	1. Remove approximately 190,859 sq. feet of turf 
2.  Install approximately 16 ET controllers on large commercial irrigation properties

	2. Decrease residential/ commercial interior water usage in region
	1. More acre feet of water available for other beneficial uses
	1. Less demand on current water supply
	1.  Increase in the amount of water available compared to historic levels in previous years
2. Decrease in water usage as per commercial/residential metered customers as compared to water usage prior to HE appliance installation/leak repair.
	1.  Number of High Efficiency Toilet Rebates x annual estimated water savings per toilet
2.  Number of high efficiency/water saving washing machine rebates x estimated annual water savings per machine
3. Number of leak detection audits that result in fixtures/appliances/water pipe repair x amount of gallons saved per leak

	1. Process approximately 360 HE toilet rebates
2. Process approximately 68 HE washing machine rebates
3. Process approximately 295 leak repair rebates

	Project 7 – Bijou Environmental Improvement Project - City of South Lake Tahoe

	1. Provide 10 year flood protection for commercial core area 
	1. Reduction in health and safety risk due to flooding

	1. Removal and replacement of failed drainage system with new properly constructed and maintained stormwater conveyance system
	1. Public perception that local health and safety risk from flooding has been reduced to acceptable levels
2. Increase in capacity of the storm drainage conveyance system. 
	1. El Dorado County Drainage Manual.
2. Lake Tahoe Interagency Monitoring Program. 
3. Opinion/Behavior Surveys
	1. 100% of Bijou Creek Culvert Replacement Project meets 10 year flood protection

	2. Improve water quality for public health and safety protection
	1. Improve storm water quality in the project area.
	1. Measure water quality constituents in accordance with Lake Tahoe Interagency Monitoring Program 
	1. Measure water quality constituents in accordance with Lake Tahoe Interagency Monitoring Program
	1. Lake Tahoe Interagency Monitoring Program.
	1. Improve water quality (TSS, NTU, constituent levels) from existing condition

	Project 9 - Water Quality and Stream Environment Zone Restoration in the Griff Creek Sub-Watershed - Placer County

	1. Provide 100-year flood protection for the Griff Creek sub- watershed.  
	1. Reduction in health and safety risk due to flooding.
2. Integrate flood management and land use activities to maximize the value of public infrastructure expenditures. 
3. Restoration of natural flood processes in Griff Creek.
4. Increase in water available for groundwater recharge.

	1. Local zoning regulations prohibiting incompatible development in flood plain.
2. Integration with exotic species removal SOP’s.
3. Re-development plans include provisions for new flood terraces and removal of flow constrictions along mainstem and tributaries. 
4. New development and re-development proposals are required to mitigate for impervious surfaces and include restoration of historical hydrograph wherever feasible.
5. Miles of new setback and reinforced levees constructed.
6. Acres of natural flood plain restored.
7. Areas suitable for groundwater recharge are mapped and included in special land use zones.
	1. Hydrographs resemble historical conditions in peak discharge amounts and timing.
2. Public perception that local health and safety risk from flooding has been reduced to acceptable levels.
3. Increase in capacity and volume of groundwater recharge from designated land use areas and integrated flood management activities.
4. Measurable economic benefits from improved and sustained infrastructure.
5. Reduce costs for local agency capital improvements and sustaining water quality and water supply benefits.
	1. DWR  - http://www.publicaffairs.water.ca.gov/newsreleases/2005/01-10-05flood_warnings.pdf

2. DWR – Public Safety http://www.water.ca.gov/nav.cfm?topic=Public_Safety

3. Program specific economic analysis
	1. 100% of the Griff Creek watershed has 100 year flood protection

	2. Restore the Griff Creek channels to pre 1920s level for in-stream beneficial uses.
	1. Restore historic numbers of special-status migratory fish species.
2. Increase acreage of flood and SEZ zones.
	1.  Increased stream flows. 
2. Monitor decrease in water temperature. 

	1. Increase special-status migratory fish spawning in the stream.
2. Increase in level of dissolved oxygen level.
	1. Fish counts and biological monitoring.

	1. 15 % increase in channel lengths.

	3. Treat stormwater and create supply for in-lieu ground water recharge.
	1. Increase the beneficial re-use of recycled water that meets regulatory requirements and reduce groundwater overdraft.

2. Increase stormwater treatment level to protect Lake Tahoe. 
	1. Number of benefit assessment districts created to finance recycled water treatment and conveyance infrastructure
2. Number of new customers lined up for recycled water use
	1. Reduction in groundwater use and surface water diversions for golf course and landscape irrigation.
2. Reduction in groundwater overdraft and surface water diversions for agricultural irrigation needs.

	1. DWR - California Water Plan – Updated 2005 http://www.waterplan.water.ca.gov/cwpu2005/
2. Opinion/ Behavior Surveys
	1. 50% reduction in ground water overdraft in 20 years.






