Progress Summary
NBWA Indicators Project

April 2009
This summary is meant to supplement the presentation How healthy is your watershed?
Indicators and Performance Measures for the North Bay given to the North Bay Watershed Association Board of Directors on April 3, 2009.  

Background:

The North Bay Watershed Association (NBWA) seeks a clear set of indicators and performance measures to assess the success of the region’s planning efforts in achieving established goals for North Bay watersheds. In 2006 NBWA developed goals and resource objectives for evaluation of Integrated Regional Water Management Plan (IRWMP) projects. Subsequently, the  San Francisco Estuary Institute (SFEI) reported on possible monitoring approaches and recommended indicators for answering assessment questions for the North Bay (April 2007).  The SFEI research showed that appropriate indicators of watershed condition were needed to measure the effectiveness of meeting the IRWMP goals. In addition, NBWA recognizes the need for appropriate performance measures to track implementation of the IRWMP and other management actions.  This project seeks to fill those gaps by identifying indicators of watershed condition and stewardship, and management action performance measures that can be used in a wide range of plans, programs, and projects.
There are a few previous and ongoing efforts to develop indicators for the region.  The Bay Institute developed a scorecard of Bay Health in 2003, and followed up with an update in 2005.  This represents the first effort at scoring regional watershed health.  Building on this work, currently there are several active efforts in the San Francisco Bay Delta Area which are developing indicators for the region or for sub-regions in the Bay Area based on the Watershed Assessment Framework, including the Sacramento  River watershed, a group of North Bay/Delta watersheds, and for the entire San Francisco Estuary (12 Bay/Delta counties).  In addition, a scorecard for water supply indicators is in development for the Napa River and Sonoma Creek watersheds.  
Purpose

This project will build on existing work to identify appropriate indicators and performance measures most appropriate for the North Bay watersheds.  These tools will help to inform questions such as: What are the problems in this watershed? How severe are they? How can I track progress of meeting regulatory thresholds?  Existing effective monitoring efforts provide important information regarding water and habitat quality.  However, developing good indicators of watershed health can improve these monitoring efforts by providing a means to organize this data into a source of truly meaningful answers to assessment questions that are appropriate to a specific watershed or region. In addition, performance measures will help to determine how a plan is being implemented or to track progress towards achieving environmental conditions or other targets.  Questions that can be answered by performance measures include: Are the objectives being met? Are management actions directly addressing the priorities of the plan? Are regional priorities being met? How far off from the target level of implementation are we?  Over all, the goal is to provide information that will enable watershed managers to apply existing condition to make changes in management, which will result in improved conditions at a variety of scales (e.g. specific reach, watershed-wide, regional).

Scope
This project will take place over the course of one year, with four deliverables submitted to NBWA (Table 1).
Table 1. Project schedule. Shaded rows indicate deliverables.

[image: image1.wmf]Item #

 

Item

 

Date

 

1

 

Dataset Review

 

October

-

November 

2008

 

2

 

Technical Working Group Meeting #1

 

November 2008

 

3

 

Draft glossary submitted to NBWA

 

December 2008

 

4

 

Technical Working Group Meeting #2  

 

February 2009

 

5

 

Presentation to NBWA Board and 

progress 

summary 

 

April 2009

 

6

 

Outreach to indicator end

-

users

 

April

-

June 2009

 

7

 

Stakeholder Workshop

 

June 2009

 

8

 

Draft Report to NBWA for comments

 

August 2009

 

9

 

Final Report submitted to NBWA

 

October 2009

 

 

The Technical Working Group refers to the group of project partners, which include:

· San Francisco Estuary Institute

· The Bay Institute

· Sonoma Ecology Center

· Marin County Public  Works

· Napa County Planning

Indicator selection and organization

Indicator selection and organization requires three initial steps:
1) The first step in identifying indicators and performance measures was to pick a framework, in order to better organize information.  Five categories of goals and objectives were identified in the 2006 North Bay IRWMP.  Since one of the goals of this project is to link objectives to measurable indicators and performance measures, we decided to use these five categories for our indicator/performance measure framework:
· Water Supply

· Water Quality

· Habitat Enhancement

· Recreation and Public Education

· Flood Protection
2) Next, we evaluated a pool of potential indicators and performance measures.  The candidates came from a combination of previous indicators work, and what we deemed appropriate given the goals and objectives of the IRWMP plan and knowledge of existing datasets. Because of the lack of comprehensive watershed wide habitat, biological, and water quality monitoring, many of our indicators are stewardship indicators. Indicators that track stewardship such as “water use” are somewhat a hybrid between the traditional condition indicators and performance measures
.  From this list of potential indicators, a culling process was necessary to make sure that we chose the most appropriate indicators for the North Bay’s temporal, spatial, and geographic scales and management priorities.  Other criteria were considered including: 

Validity: relevance to the IRWMP and North Bay watersheds
Meaning: ability of the information to be interpreted and meaningful to local resource managers, residents, and political representatives; ability to demonstrate a trend; and ease of measurement
Availability: supported by high quality, data that is immediately usable, and likely to continue and cost effective to analyze
3) Third, we considered the rated each indicator according to ease of obtaining data and the type of use.  Ease of obtaining data was given a rating of red (data is difficult or expensive to collect), yellow (some work is required to get data in a usable format), or green (data is easily accessible and usable).  The type of use was tiered: 1) indicators to use for ambient monitoring, and 2) indicators to use if there is a known problem.  For example, under the water quality standards index, there are two indicators for physical and fecal indicator parameters.  The latter parameter is a tier 2 indicator since they only need to be monitored when there is a suspected problem.  However, physical parameters (dissolved oxygen, temperature, etc.) are a tier 1 indicator because they should be monitored regularly and can serve as signals for further necessary monitoring if a problem arises. 
4) Lastly, we organized the potential indicators into a nested hierarchy of index, indicator/performance measure, and metrics.  An index is a composite of several, related indicators to express an environmental condition.  Metrics are discrete measurements that constitute the building blocks of indicators.  Examples of metrics can include dissolved oxygen concentration, temperature readings, # salmonid smolts, or the number of students in an education program.  One or more metrics are combined to comprise an indicator.  For example, say you are interested in finding out what the status is of salmonids in a stream that was historically used for spawning, but has declined.

This salmonid indicator would probably be grouped under a larger umbrella fish index for the watershed which could also include indicators of native fish, and distribution among tributaries. Since the goal is to assess salmonid populations, good metrics to use include # smolts, total #/length of stream bed, # redds.

Draft indicators and performance measures
After applying criteria to the potential indicators, we came up with a draft list of 23 indices made up of 52 indicators all arranged under the five IRWMP categories (Table 2).  These indices are just proposed, and more extensive research to determine data availability and utility to NBWA member agencies and watershed groups is necessary. We realize that not every city or water district will need to use all of these suggested indices.  The entire list aims to capture the breadth of needs of NBWA member agencies.  Our hope is that the project will highlight the considerable benefits from using multiple indices to guide project decisions and monitoring efforts at a watershed or regional scale that would benefit agencies even if there is not an individual need to collect the data.  We also hope that this effort will benefit a collective knowledge and strengthen the basis for understanding watershed health.  
Table 2. Draft Indices
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Though beyond the scope of this project, there are several important steps beyond choosing indicators.  Eventually, every metric should be calculated, and then scored. Scoring is based on reference conditions, or targets so that there is a benchmark to compare against.  This allows targets to translate objectives into quantifiable guidelines or standards of success.  Next, all the scores for metrics should be aggregated, weighed, and combined into one, multi-metric index.   Several indices are combined to produce a scorecard.  There are two main reasons for the scope of this project to not include scoring metrics and producing a scorecard:
1) Budget and timeline constraints

2) Differing needs: most users need to customize by picking and choosing indicators and the whole toolbox would only be used for a more regional or watershed-based assessment.  The flexibility of this work to be used at multiple scales is an important strength.
Expected applications
There are several expected applications for the results of this work, including:
· Watershed Plans

· Stormwater Programs

· Specific projects (e.g. bank stabilization, flood control, vegetation)

· Regional planning efforts

For all of these applications, we expect that the application can be twofold: either to track progress at implementing projects or reaching other goals, or for measuring improved conditions for habitat or water quality over time.
Next Steps 

The months of April through June will be spent attending NBWA subcommittee meetings (Habitat/Floodplains, Integrated Water Resources, and Water Quality) to provide member agencies with a more detailed synopsis of the work so far and to gain feedback on how the information can be more tailored to individual agency or watershed needs.  In addition, we plan to attend existing forums for watershed, stormwater, and water district managers to give them a chance to ask questions and provide feedback.  
Following these smaller format outreach sessions, we expect to modify the list of indices, indicators/performance measures, and metrics into a more final list.  This list and our methods will be presented at the June North Bay Watershed Council meeting.  This meeting will be our final outreach effort, and further comments and suggestions for improvement will be taken into account as we transition into writing the draft report.  This report will be submitted to NBWA sometime in August, with a final version incorporating comments submitted in October.






� Stewardship indicators are showing how effective management actions are that are not necessarily tied to a specific program but still act as an indicator of how resources managing are managed. They are an indirect or surrogate measure of health or condition.
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Potential Rejects

		NBWA Category		NBWA Objective		PM or I?		Index		Indicator		Metrics		Notes		Notes2		Rating

		Habitat Enhancement		·    Protect and enhance buffers along riparian corridors including those along intermittent streams.				Riparian Habitat Health		Riparian Habitat		Mean width of functional riparian corridor (compared to historic extent, if available)

		Habitat Enhancement		·    Support coordination or collaborative efforts to monitor threatened or endangered species populations.				Fish index		% Native Species		% native species

		Habitat Enhancement		?? Not neccesarily T&E species related?				Invertebrate index		Estuary: plankton		Species richness and abundances of zooplankton		Standardized methods & results available?  Wshed specific?

		Habitat Enhancement		?? Not neccesarily T&E species related?				Invertebrate index		Estuary: shellfish, other benthic macrofauna?		Species richness and abundances of shellfish, other benthic macrofauna		Standardized methods & results available?  Wshed specific?

		Habitat Enhancement		·    Protect and enhance buffers along riparian corridors including those along intermittent streams.				Riparian Habitat		Bank Stability		e.g. height and length of eroding banks, volume of fines, bank cover		Methods under development; might be more appropriate for certain projects--not region-wide e.g. active channels (not concrete)

		Habitat Enhancement		·    Protect and enhance buffers along riparian corridors including those along intermittent streams.				Stream Habitat		In stream habitat complexity		Pool/riffle ratio?		these are avail from Hab 8 where CDFG inventories completed; may not have data available over long term; best for individual projects or watersheds

		Habitat Enhancement						Habitat Restoration		Upland Restoration		Extent of transition zone habitat		e.g. levees

		Recreation and Public Education		Support efforts to promote educational opportunities related to cultural and historic resources.		PM		Education Promotion		Recognition of cultural & historical resources		Number of elements/datum categorized as a cultural resource 

Number of elements/datum categorized as a historic resource		even if the stuff is in a database how will we know that people are being educated?		I'm not sure why cultural/historical aspects are important to NBWA (sounds like a special interest of a WS group). Perhaps these resources can be highlighted through trailside displays or on the NBWA website? This data collection is likely duplicative of

		Recreation and Public Education		Support efforts to promote educational opportunities related to cultural and historic resources.		PM		Education Promotion		Recognition of cultural & historical resources		Number of partnerships developed with local/regional cultural/historical societies		to what outcome?

		Recreation and Public Education				PM		Education Promotion		Level of support for watershed research		Number of local/regional partnerships developed to further/facilitate watershed related research		doesn't really get at objective		True, but promoting research as an objective is not very good either. Research for research sake doesn't serve the resources.

		Recreation and Public Education				PM		Education Promotion		Level of support for watershed research		Number of watershed research/assessment reports funded by NBWA publically available via NBWA website/library

		Recreation and Public Education		Promote research projects related to watershed resources.		PM		Education Promotion		Level of support for watershed research		Number of dollars allocated to promote watershed related research		to what outcome?		Again, the $ amount here may not mean much either as far as outcome/impact. Doesn't every scientific report say "we need more $ for more study" in the end?

		Flood Protection		Reduce flood hazards in sub-watersheds				stream alteration and condition		measure of restored/daylighted stream miles & floodplain		Stream length in natural channel, i.e. occupying its historical position

		Flood Protection		Reduce flood hazards in sub-watersheds				stream alteration and condition				Stream length in engineered channel defined in two ways: stream channel with man-made features on 2 out of the 3 sides or stream channel occupies  a position that did not occur naturally (i.e stream moved to a new location )

		Flood Protection		Reduce flood hazards in sub-watersheds				stream alteration and condition				Stream length underground

		Flood Protection		Reduce flood hazards in sub-watersheds				stream alteration and condition				Stream length abandoned

		Flood Protection		·    Protect and preserve natural flood plains.				Floodplain protection		% Protected floodplain		Total FEMA floodplain area less area "developed" parcels		FEMA is probably only standardized floodplain mapping protocol readily available; need "developed" definition

		Water Quality						water quality standards		biolgoical thresholds for water contamination		Very useful information but prohibitiveley expensive, dependent on management question

		Water Quality						water quality standards		molar nutrient concentrations (nitrogen, phosphorus, oxygen) in estuary waters		Usefulness is dependent on management question

		Water Quality						water quality standards		water toxicity (compare to control)		Expensive but useful, requires chemical constituent monitoring

		Water Quality						sediment quality		Sediment contaminant exposure		Can integrate effects of pollutants in water and is more useful than water chemistry monitoring. Can give you a specific answer.

		Water Quality						sediment quality		sediment toxicity		For this to be very useful (bold) must be combined with BMIs, PHAB, and sediment chem at bottoms of watersheds per SWAMP

		Water supply		·    Provide sustainable potable water supply to meet the long-term needs of the watershed’s residents, local industry, and agriculture, while protecting natural resources.		PM		Storage				surface storage as % of annual demand		Not sure this works in terms of interp		this is really a water security indicator--could be excuse for more storage

		Water Quality		·    Support efforts to protect receiving waters from pollution to comply with current and future water quality regulations and maintain healthy aquatic systems.		I		water quality standards				Contaminants in water (exposure or concentration) incl. organics, nutrients, metals, pathogens, etc.		Dependent on parameter, potential sources, land use, and management question (refer to SF Bay Basin Plan for numeric and narrative objectives); Candian method is alternative criteria as applied by TBI scorecard		very expensive and unnecessary without "triggers" such as a big change in land use, a catastrophic spill or big increase in pesticide use

		Water Quality		·    Support efforts to protect receiving waters from pollution to comply with current and future water quality regulations and maintain healthy aquatic systems.		I		sediment quality				concentration of contaminants in sediment incl. metals, organics, etc. and sediment toxicity		Can integrate effects of pollutants in water and is more useful than water chemistry monitoring. SQOs are under development;		very expensive and unnecessary without "triggers" such as a big change in land use, a catastrophic spill or big increase in pesticide use





Indices only

		Habitat Enhancement		Water Supply		Recreation and Public Education		Flood Protection		Water Quality

		Fish index		Precipitation		Recreational Support		Flood hazards		Water Quality Standards

		Bird index		Climate		Education Promotion		Innovative and integrated stormwater and flood management		Stream alteration

		Invertebrate index		Streamflow				Watershed runoff		Pollutant reduction

		Riparian Habitat		Groundwater				Floodplain protection		Monitoring and Assessment

		Habitat Restoration		Water independence						Pesticide and herbicides use

				Water use						Invertebrate index





Summary

		Habitat Enhancement				Water Supply				Recreation and Public Education				Flood Protection				Water Quality

		Index		Indicator		Index		Indicator		Index		Indicator		Index		Indicator		Index		Indicator

		Fish index		Fish Distribution		Precipitation		Cumulative precipitation		Recreational Support		Trail length and connectivity		Flood hazards		Flood hazard removal		water quality standards		Pathogens

				Salmonid Population		Climate		Cumulative and Monthly average climate or actual ET--PV will think about options				Recreational Experience		Innovative and integrated stormwater and flood management		Innovative and integrated stormwater and flood management implementation				Physical water quality

				Fish Diversity		Streamflow		Cumulative "native" streamflow discharge as fraction of rainfall				Waterway access for recreation		Watershed runoff		Impervious area		Stream alteration		Stream geomorphic integrity

		Bird index		Winter shorebirds				Cumulative "imported" discharge as fraction of rainfall		Education Promotion		Interpretive sign education				Storm hydrograph "flashiness"		Pollutant reduction		TMDL implementation

				Riparian Birds				Baseflow				Community involvement		Floodplain protection		Residential (and commercial?) development in floodplain				TMDL Planning

				Christmas Bird Counts				Baseflow				Level of online outreach				Setback protection		monitoring and assement		% of NBWA watershed area with ambient or continuous monitoring

				Migratory Waterfowl		Groundwater		Seasonal groundwater levels or seasonal groundwater storage				Level of community involvement in watershed mgmt. & restoration				Floodplain protection		Pesticide and herbicides use		commerical pesticide consumption by weight

				T&E Species		Water independence		Per capita imported water use				Recognition of cultural & historical resources						Invertebrate index		Condition of benthic macroinvertebrates

		Invertebrate index		Stream BMIs				Sustainable, innovative, integrated self-supply				Level of support for watershed research

		Riparian Habitat		CRAM		Water use		Total  use by category and per capita by wshed

				Riparian Forest Health				Water conservation effectiveness

		Habitat Restoration		Upland Restoration				Water conservation implementation (previously Water Distric Mgt stewardship PM)

				Bayland Restoration				Recyled water use

				Freshwater Wetland Restoration

				Stream/Riparian Restoration

				Stream/Riparian Restoration

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





Habitat Enhancement

		NBWA Category		NBWA Objective		PM or I?		Index		Indicator		Metrics		Notes		Tier*		Rating**		References

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Fish index		Fish Distribution		Locations: extent of watershed known to support (can be reported as % stream length below known barriers)

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Fish index		Salmonid Population		#/length or /area stream bed? Total smolt production?		Should coordinate these with NB salmonid fish count proposal in development (Gordon Becker)

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health
Protect and restore habitat diversity for threatened and endangered species and locally relevant native species		I		Fish index		Fish Diversity		# of species including % natives vs. non-natives compared to target		Rob Leidy work

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Bird index		Winter shorebirds		#s or denisties?		Can we get PRBO input on available/standardized data for N Bay wsheds? Kat will find out from Nadav

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Bird index		Riparian Birds		number of riparian birds observed on 4 routes		Copied from SFEI list Kat will find out from Nadav whether data is available on subregional basis; breeding pairs?

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Bird index		Christmas Bird Counts		# of species, total count		Are these viable and avail in each watershed (might be hole in San Antonion Creek)?  Citizen science component--not sure of technical value.

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Bird index		Migratory Waterfowl		midwinter waterfowl surveys for Canada Goose		Are these viable and avail in each watershed? Kat will find out from Nadav whether data is available on subregional basis

		Habitat Enhancement		Protect threatened and endangered species population and improve watershed health		I		Bird index		T&E Species		Clapper rail populations		Others?  USFWS tracking #s?

		Habitat Enhancement		?		I		Invertebrate index		Stream BMIs		BMI Protocol		This also could fit under water quality

		Habitat Enhancement		Protect and maintain a healthy aquatic and upland habitat		I		Riparian Habitat		CRAM		Several metrics within the following categories, see Collins et al 2008 1) Buffer and Landscape Context 2) Hydrology 3) Physical Structure and 4) Biotic Structure		several sites in the North Bay already have scores incl. Petaluama River, Napa marsh, China Camp, Corte Madera Creek, Mill Valley
Rated green due to these existing scores; should be yellow if more scores are needed

		Habitat Enhancement		Protect and maintain a healthy aquatic and upland habitat		I		Riparian Habitat		Riparian Forest Health		% riparian cover / density, % native vs. non-native, complexity		measure on transect or representative reaches or on project basis

		Habitat Enhancement		Protect and restore habitat diversity for threatened and endangered species and locally relevant native species		PM		Habitat Restoration		Upland Restoration		Cumulative # of projects, area treated; ratio of contemporary to historic or target area		wetland tracker, SFBJV

		Habitat Enhancement		Protect and restore habitat diversity for threatened and endangered species and locally relevant native species		PM		Habitat Restoration		Bayland Restoration		Cumulative # of projects, area treated; if available ratio of contemporary to historic or target wetland area (estuarine and tidal)--can also report by wetland type		Baylands Ecosystem Report

		Habitat Enhancement		Protect and restore habitat diversity for threatened and endangered species and locally relevant native species		PM		Habitat Restoration		Freshwater Wetland Restoration		Cumulative # of projects, area treated; if available ratio of contemporary to historic or target wetland area (freshwater)--can also report by wetland type		wetland tracker, SFBJV

		Habitat Enhancement		Protect and maintain a healthy aquatic and upland habitat		PM		Habitat Restoration		Stream/Riparian Restoration		Cumulative # of projects, miles or feet treated, and area when available, compared to historic or target		STRAW; wetland tracker, SFBJV; use channel condition (natural vs. engineered) to set targets (WLA creek mapping)

		Habitat Enhancement		?		PM		Habitat Restoration		Stream/Riparian Restoration		# artificial fish barriers removed and stream mileage/feet opened; if available % target area/mileage acheived		CDFG

		*Tiers: 1=indicators to use for ambient monitoring, 2=indicators to use if there is a known problem

		**Rating:

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





Water Supply

		NBWA Category		NBWA Objective		I or PM		Index		Indicator		Metrics		LM Notes		PV notes		Tier*		Rating**		References

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		Precipitation		Cumulative precipitation		Cumulative rainfall (vol, depth, and % historic average) Oct 1- Sept 30 (water year)		Measurements should be based on publicly available rain gage network		human management cannot direclty influence the weather and climate indicators but important to have climate context

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		Climate		Cumulative and Monthly average climate or actual ET--PV will think about options		Cumulative and monthly climate using combination of precip, mean or maximum daily temperature, and actual evapotranspiration, or  cloud cover and relative humidity		Measurements should be based on publicly available measurements--based on CIMIS--see MMWD watering schedule model		an indicator of actual ET or a climate indicator that includes temp and precip is a better measure of the factors that influence outdoor water use

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		"Native" Streamflow		Cumulative discharge as fraction of rainfall		Cumulative annual flow (vol) measured at gage, expressed as total and as percent rainfall		Gage locations need to be indentified: if multiple, can be weighted by wshed area to create average value--		include this for basins from which imported water supply is derived? this best applies to unimpaired reaches--yellow need to figure out best gages, and level of impairment

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		"Imported" Source Wshed Streamflow		Cumulative discharge as fraction of rainfall		Cumulative annual flow (vol) measured at gage, expressed as total and as percent rainfall		Gage locations need to be indentified: if multiple, can be weighted by wshed area to create average value--		include this for basins from which imported water supply is derived? (Russian River and Delta watersheds) need to think about impacts of mgt/min stream flows--this best applies to unimpaired reaches

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		Streamflow		Baseflow		Total discharge (vol) July-Oct at gage/Average discharge (vol/time, eg cfs) July-Oct at gage
7-day minimum averaged flow at gage (cfs)		Need to doublecheck start/end dates; used to track baseflow; 7-day min flow avail from USGS database		PV not sure we need this

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		Streamflow		Baseflow		Length or area dry stream bed for a consistent representative reach		Requires field monitoring program.  Also a habitat indicator.  Oppty for citizen science		also HE  metric

		Water supply		Ensure long-lasting beneficial use of groundwater resources with balanced recharge and withdrawal		I		Groundwater		Seasonal groundwater levels or seasonal groundwater storage		well measurements for spring and fall		requires representative indicator wells with long record: need to check DWR monitoring well distribution--we found good data for sonoma and napa, are wells in monitoring spreadsheet		required for each of groundwater basins in NBWA region or do it for NBWA as a whole with one or two representatative wells for each basin?

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		PM		Water independence		Per capita imported water use		per-capita imported supply

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		PM		Water independence		Sustainable, innovative, integrated self-supply		Number of rain water barrels distributed, and grey water and catchment systems permitted		Need to identify agencies tracking this kind of data; could be defined as # programs or projects that implement these strategies		distinguish from self-supplied from groundwater and local stream-flow

		Water supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources		I		Water use		Total  use by category and per capita by wshed		Water use total and per capita (vol) for 4 standard categories of consumptive water uses - agricultural, residential, industrial & commercial		Identify agencies tracking this data/can it be broken down by wshed?		Needs to be tracked compared to some baseline- either per account, per capita (which is OK for residential but tricky for other categories), or use at a certain point in time.  Need to confirm that the way the different agencies define the different categ

		Water supply		?		PM		Water use		Water conservation effectiveness		Estimated water savings due to "traditional" conservation BMPs (UWCC standards) (vol, eg a-f)		Need to identify agencies tracking: can results be provided at watershed scale?  Links to PVs Water Conservation Mgt		hard  to separate out conservaton savings from water use variations due to climate; agencies try to "normalize" water use; assume water savings from recycled water would only for potable supply offsets.

		Water supply		?		I		Water use		Water conservation implementation (previously Water Distric Mgt stewardship PM)		# of BMPs implemented in wshed		Need to identify agencies tracking: can results be provided at watershed scale?		follow methodology in  POWER database using CUWCC reports

		Water supply		?		I		Water use		Recyled water use		recycled use (volumetric) compared to target or total reclaimable wastewater stream		Need to identify agencies tracking: can results be provided at watershed scale?		Was stewardship indicator.  Need to determine targets from regional planning studies.  How to factor in other beneficial uses--like Marin use of wwater for diluting brine

		*Tiers: 1=indicators to use for ambient monitoring, 2=indicators to use if there is a known problem

		**Rating:

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





Recreation and Public Education

		NBWA Category		NBWA Objective		PM or I?		Index		Indicator		Metrics		Notes		Tier*		Rating**		References

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Recreational Support		Trail length, and connectivity,		Number of miles of trails designated for public recreation, Number of trail intersections / community access points along a given trail, % trail system open to public; as compared to target if available

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Recreational Support		Recreational Experience		"user group experience", e.g. number days/hours of active trail  or waterways (user groups and or individuals)		Metrics for recreation (trails in this case) should be tailored to the user groups of various activities (daily exercise, hiking, kayaking, powerboats, mt. biking, equestrian, bird watching, ...). A series of questions should be developed for each user gr

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Recreational Support		Waterway access for recreation		Number of formally designated aquatic recreational access areas/points, Miles of publically accessible bay, stream, lakeside, and estuarine shoreline available for aquatic recreation, as compared to target if available		For outreach metric, maybe instead use #/type of audience reached?

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Education Promotion		Interpretive sign education		Number of interpretive sites, Number of interpretive sites improved, Distribution (# / sq. mi of accessible land) of interpretive signage, compared to target if available;  program evaluation (added knowledge due to interpretive signage)		program evaluation may be more appropriate at project level e.g. STRAW program

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Education Promotion		Community involvement		Number of watershed related groups participating in NBW Council/NBW Network; attendance (# of public members) at NBW Council/NBW Network meetings; # projects funded or letters of support written, focused on stakeholder engagement and collaboration		measure both level of NBWA support of watershed groups  (row 6) AND overall watershed group activity (row 8)

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Education Promotion		Level of online outreach		Number of posting/hosting of watershed related events on NBWA website; Number of monthly visitor "hits" on the NBWA site (excluding nightly webcrawling by google ect.)

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Education Promotion		Level of community involvement in watershed mgmt. & restoration		Number of community members involved in restoration or watershed education projects e.g. creek clean ups; # of students vs. other community members		e.g. STRAW, SEC, Napa RCD

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed		PM		Research Promotion		Level of support for watershed research		Number of watershed research/assessment reports funded by NBWA publically available via NBWA website/library
Number of public presentations presented annually covering research funded by NBWA
Amount of NBWA funded research cited in peer reviewed journal a

		Recreation and Public Education		Provide educational activities related to cultural and historical resources		PM		Education Promotion		Recognition of cultural & historical resources		Number of cultural/historical workshops/tours held each year

		*Tiers: 1=indicators to use for ambient monitoring, 2=indicators to use if there is a known problem

		**Rating:

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





Flood Protection

		NBWA Category		NBWA Objective		PM or I?		Index		Indicator		Metrics		Notes		Tier*		Rating**		References

		Flood Protection		Reduce flood hazards in sub-watersheds		PM		Flood hazards		Flood hazard removal		# flood hazards removed, as compared to target if available

		Flood Protection		Manage stormwater runoff, sediment loads, and erosion in streams to improve flood protection		PM		Innovative and integrated stormwater and flood management		Innovative and integrated stormwater and flood management implementation		# of projects implemented e.g.  LID, biotechnical bank stabilization, upgrades to storm drain network, bridge replacements, detention basins, etc.

		Flood Protection		Manage stormwater runoff, sediment loads, and erosion in streams to improve flood protection		I		Watershed runoff		Impervious area		% Impervious (total or cumulative) area for wshed		Need to confirm standardized methodology:TIA probably easiest; but EIA is better (and harder to measure); if nothing else use % Urban (vs. Non-urban) landuse within wshed

		Flood Protection		Manage stormwater runoff, sediment loads, and erosion in streams to improve flood protection		I		Watershed runoff		Storm hydrograph "flashiness"		runoff coefficients (ratio of rainfall to runoff) for storms; flood peak attenuation		Select specific range of storm intensities for comparison.  Subwatershed scale?  (Ideally rainfall is well captured within gaged area)  Usually difficult to compare peaks to "historic," but can be estimated with model

		Flood Protection		Protect and preserve natural flood plains.		PM		Floodplain protection		Residential (and commercial?) development in floodplain		square feet of structures in FEMA floodplain (sq feet/area of floodplain)		FEMA is probably only standardized floodplain mapping protocol readily available

		Flood Protection		Protect and preserve natural flood plains.		both		Floodplain protection		Setback protection		Average width structures setback from streams; % of projects that meet setback requirements during planning process		Where/how to measure exactly?

		Flood Protection		Protect and preserve natural floodplains		I		Floodplain protection		Floodplain protection		% of FEMA 100 yr floodplain zoned for compatible uses		FEMA 100 yr flood plain

		*Tiers: 1=indicators to use for ambient monitoring, 2=indicators to use if there is a known problem

		**Rating:

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





Water Quality

		NBWA Category		NBWA Objective		PM or I?		Index		Indicator		Metrics		Notes		Tier*		Rating**		References

		Water Quality		Protect receiving waters from pollution		I		water quality standards		Pathogens		e.coli, fecal coliform,

		Water Quality		Protect receiving waters from pollution
Protect the quality of surface and groundwater drinking supplies		I		water quality standards		Physical water quality		continuous temperature, flow, DO, TSS, conductivity		if there's no SWAMP data, this is advisable

		Water Quality		Maintain and, where possible, restore streams to a state of geomorphic equilibrium in order to avoid excessive erosion and sedimentation and maximize habitat value.		I		Stream alteration		Stream geomorphic integrity		Stream length in engineered channel defined in two ways: stream channel with man-made features on 2 out of the 3 sides or stream channel occupies a position that did not occur naturally (i.e stream moved to a new location )
Stream length underground
Strea		still not sure about metric's applicability to WQ (maybe something like stable vs. unstable reaches is better?)

		Water Quality		Work collaboriatvely to remove impaired water body designations		I		Pollutant reduction		TMDL implementation		pollutant load reduced through TMDL project implementation		this should be linked to restoration project tracking system

		Water Quality		Work collaboriatvely to remove impaired water body designations		I		Pollutant reduction		TMDL Planning		step in TMDL process (8 steps)		from Regional Board

		Water Quality		?		I		monitoring and assement		% of NBWA watershed area with ambient or continuous monitoring		% of NBWA watershed area with ambient or continuous monitoring		what is extent of SWAMP program for these watersheds?

		Water Quality		Protect receiving waters from pollution		I		Pesticide and herbicides use		commerical pesticide consumption by weight		% of maximum use historically		used Pesticide Action Network database; usually by county and not watershed--data available on parcel level?

		Water Quality		Protect receiving waters from pollution		I		Invertebrate index		Stream BMIs		BMI Protocol		Also a habitat enhancement indicator

		*Tiers: 1=indicators to use for ambient monitoring, 2=indicators to use if there is a known problem

		**Rating:

				Data is difficult/expensive to collect

				Requires some work to get data

				Data is easily accessible





NBWA IRWMP Objectives

		NBWA Category		NBWA Objective

		Water Supply		Provide reliable water supply to meet the long-term needs of the watershed's residents, local industry, and agriculture, while protecting natural resources

				Ensure long-lasting beneficial use of groundwater resources with balanced recharge and withdrawal

		Water Quality		Protect receiving waters from pollution

				Protect the quality of surface and groundwater drinking supplies

				Work collaboriatvely to remove impaired water body designations

				Maintain, and where possile, resotre streams to a state of geomorphic equilibrium to avoid excessive erosion and sedimentation

		Flood Protection		Reduce flood hazards in sub-watersheds

				Protect and preserve natural floodplains

				Manage stormwater runoff, sediment loads, and erosion in streams to improve flood protection

		Habitat Enhancement		Protect and restore habitat diversity for threatened and endangered species and locally relevant native species

				Protect threatened and endangered species population and improve watershed health

				Protect and maintain a healthy aquatic and upland habitat

		Recreation and Public Education		Improve and enhance recreational opportunities, education, and research in the watershed

				Provide educational activities related to cultural and historical resources






