5. Index: Stewardship

Score: ______

Trend: __________

Webster’s Ninth Collegiate Dictionary defines stewardship as “the individual’s responsibility to manage his life and property with proper regard to the rights of others.” Transferred to a mix of private and public “properties,” including watershed resources “owned” by all (e.g., certain allocations of flow in streams, the air we breathe, aquifers, etc.), stewardship assumes a meaning of “taking care of” and “sustainably managing” resources without compromising the ability of future generations to meet their own needs.  For this project, we selected three indicators to form a Stewardship Index: 
· Water self-reliance
· Water use 
· Water retention
Additional indicators may be developed in the future to expand this index.  
Stewardship indicators are a means by which management of water resources can be evaluated and tracked over time, with the intent to develop a line of evidence capable of linking environmental conditions to management and stewardship activities.  If environmental condition indicators tell us that we are moving away from certain benchmarks or desired conditions, and certain stewardship indicators are exhibiting no change over time, watershed managers may use this information to re-prioritize activities or increase the level at which appropriate management practices are being implemented. In essence, stewardship indicators serve to measure and track management responses to undesirable conditions and therefore facilitate learning. 
Index: Stewardship, Indicator: Water Self-Reliance


5.1.1 Introduction

Water self-reliance can be used as an expression of the extent to which any given watershed’s social, cultural, and economic needs are currently met within its own available water resources, rather than those imported from other watersheds or extracted from aquifers faster than they can be replenished. This indicator allows residents and government agencies to evaluate trends in active management steps designed to increase reliance on local water sources and mimic certain watershed functions that have been lost after large-scale landscape and hydrologic modifications took place. Through conversion of vegetation cover to intensive land uses that rapidly channel runoff from hill slopes and impervious areas, such as roads, roofs, and parking lots, a significant amount of rainfall is now no longer absorbed and slowly released throughout the long dry season but is rapidly routed to San Pablo Bay, where it is no longer available for stream flow augmentation, groundwater recharge, or other beneficial uses.  

5.1.2
Data availability

Five major datasets were considered for this indicator:
1) Number of zoning or other land use provisions restricting development in groundwater recharge areas (less groundwater recharge capacity results in lower self-reliance on local water sources) 

2) Number of policies and ordinances encouraging and facilitating grey water re-use (grey-water recycling diminishes the need for water imports and increases reliance on local water sources)
3) Number of building code provisions encouraging runoff harvesting and storage features for all land use designations (runoff remaining for longer periods in a watershed increases the options for use before it leaves the watershed and drains into San Pablo Bay) 
4) Number of state and local policies in place representing barriers to greater self-reliance (e.g., California Water Code provisions preventing storage for deferred use under riparian water rights; local ordinances preventing water harvesting features from commercial properties; building codes requiring connections of roof down-spouts to storm drains, etc.)
5) Percent of treated effluent recycled
Most of the metrics associated with this indicator are regularly collected, although not readily available in useable form. Data sets associated with state and local policies, ordinances, and codes have not been systematically compiled and will require considerable effort to analyze. One of the key recommendations from this Score Card effort is that information management systems covering watershed management measures and management practices need to be developed and applied in parallel with databases for environmental conditions and stressors. 
Data are generally collected and maintained by city and county land use departments, the Association of Bay Area Governments, and non-governmental organizations, such as the Local Government Commission. However, no consistent and standardized classification system exists at this point that organizes policies, guidelines, ordinances, and codes in a hierarchical fashion that would indicate if land use planning goals and objectives have been translated into tangible action items at the implementation level. An example of a hierarchical arrangement of stewardship data and information comes from the Napa River watershed:  The updated County General Plan (at the highest level in the hierarchy) states: “The County shall maintain or enhance infiltration and recharge of groundwater aquifers by requiring all discretionary projects be designed (at minimum) to maintain a site’s predevelopment groundwater recharge potential, to the maximum extent feasible, by minimizing impervious surfaces and promoting recharge (e.g., via the use of water retention/detention structures, use of permeable paving materials, bio-swales, water gardens, cisterns, and other best management practices).”  
At the next level in the hierarchy, the Action Items in the General Plan directs resources to be made available to: “Identify, map, and disseminate information on groundwater recharge areas, and provide educational materials and resource information on ways of reducing and limiting the development of non-pervious surfaces in those areas.” No steps have yet been taken, however, to enable project applicants and review staff to clearly identify if a proposed project is located in a designated groundwater recharge areas and to insure that project designs meet the goals spelled out in the General Plan and its associated Action Item.  In addition to the groundwater recharge protection data, those associated with grey water re-use, water harvesting, and policy barriers to increases in water self-reliance will also require the development of a transparent system of data classification to insure that watersheds are comparable, and that calculations do not rely on subjective observer judgment.
5.1.3 Analysis, methodology, calculations

The first metric – the number of zoning provisions restricting development in groundwater recharge areas – can be calculated based on the number of land use jurisdictions in both watersheds. The Sonoma Creek and Napa River watershed differ in the number of local jurisdictions with land and water use authority.  The Napa River watershed contains five incorporated cities, with land use in the unincorporated areas administered by the County. The Sonoma Creek watershed has only two land use jurisdictions – the City of Sonoma and the County of Sonoma. Therefore, the maximum number of land use jurisdictions that could theoretically adopt specific zoning restrictions intended to protect groundwater recharge areas is six in the Napa River watershed and two in the Sonoma Creek watershed. The recently updated General Plan for Napa County contains a specific goal that addresses protection of groundwater recharge areas. No equivalent provisions exist for any of the other five land use jurisdictions in the Napa River watershed. The General Plan for Sonoma County, similar to Napa County, contains a groundwater recharge protection objective, but the City of Sonoma’s General Plan does not.  
However, General Plan goals by themselves do not necessarily result in development restrictions, unless they are accompanied by specific zoning or code provisions. Therefore, analysis needs to include, as outlined in the previous section, to what extent groundwater protection goals are enshrined in clear guidance to both developers and project design review and implementation oversight staff. In addition to the number of land use jurisdictions per watershed with the authority to restrict development in groundwater recharge areas, the calculation for the indicator score may need to include some kind of point system for (a) applicable municipal or county codes; and (b) compliance and implementation outcomes. 
The second metric – number of ordinances encouraging and facilitating grey water re-use – also resides under the jurisdictions of cities and counties, with oversight by the California Department of Public Health. Of the eight land use jurisdictions in the Sonoma Creek and Napa River watersheds, none facilitates grey water re-use. A similar need exists for the grey-water re-use dataset as for the other four policy-related data: In addition to counting the presence or absence of ordinances or codes that enhance water self-reliance, a transparent method of assigning points based on implementation “friendliness” and implementation outcomes needs to be developed. This is not a trivial task and requires in-depth analysis and the development of a classification system for assigning points that is outside the scope of this current Score Card project. 

The third dataset required for the Water Self-Reliance Indicator - number of building code provisions encouraging runoff harvesting and storage features for all land use designations – also has the number of land use jurisdictions as a foundation.  While County General Plans may explicitly mention the facilitation of runoff harvesting features as goals or objectives, none of the eight land use jurisdictions in the Napa River and Sonoma Creek watersheds have provisions in their building codes that encourage, let alone require, water harvesting.  

The fourth metric - number of state and local policies in place representing barriers to greater self-reliance – requires considerable analysis first. Policy barrier interpretation is often in the eye of the beholder.  However, it may be possible to develop unambiguous criteria for what could be considered a clear barrier to greater self-reliance and keep track of barrier removal over time. 

The last data set is much simpler to analyze and calculate, since reporting requirements for recycled water amounts are fairly straight-forward.  Each city in the Napa River watershed manages its own water supply, and sewage treatment facilities are servicing all sewered areas, which more or less overlap with city boundaries. The five publicly owned sewage treatment facilities in the Napa River watershed have a current cumulative recycling potential of approximately 18,000 acre feet per year (2050 Napa Valley Water Resources Study, (http://www.napawatersheds.org/Content/10210/Water_Use__Supply.html).  Each facility keeps track of how much of its treated wastewater is reused, and a percentage of recycled water can be calculated for each reporting period. A little less than 50% of water for municipal and industrial uses in the Napa River watershed is imported, while most residential water users in the unincorporated areas of the watershed obtain their drinking water from private wells or surface water diversions via riparian rights (the exception are customers of the Howell Mountain Mutual Water Company - a small water purveyor that services about 1,500 residents in the unincorporated town of Angwin).  Agricultural water users also rely exclusively on local water sources. Most unincorporated areas are recycling their wastewater on-site via private sewage disposal systems. The percentage of the Napa River watershed population that relies on private wells or riparian rights comprises less than 18% of the total. Approximately the same percentage of the population recycles a large proportion of this water via private sewage disposal systems. The Napa Sanitation District, the largest in the watershed, generates on average approximately 10,000 acre feet per year of tertiary-treated effluent, of which about 22% is recycled, mostly for irrigation supply to golf courses, parks, school grounds, and commercial purposes (David Martin, NSD, personal communication). The watershed-wide water recycling percentage of treated effluent can be calculated by averaging the percent effluent recycled from all five publicly owned treatment works.  More nuanced data may be added to the calculations to differentiate water recycling directed at high water users, such as golf courses and turf production vs. groundwater replenishment and aquifer restoration that could lead to higher-value uses.
The sewered areas in the Sonoma Creek watershed are serviced by x sewage treatment facilities with a cumulative daily treatment average of xx million gallons, or a current recycling potential of XXX acre feet per year. Private  sewage disposal systems recycle their wastewater on site, comprising approximately x% of the Sonoma Creek watershed. Water purveyors service approximately x% of the population residing in the Sonoma Creek watershed, with the Sonoma County Water Agency servicing x% of the watershed population. Similar to its neighboring watershed, the service boundaries of water purveyors and publicly owned sewage treatment works tend to overlap considerably [confirm]. X% of the watershed population obtains their drinking water from private wells or surface water diversions via riparian rights. While approximately X% of water for municipal and industrial uses is imported, unlike the Napa River watershed, a significant number of households recycles this imported water on-site via private sewage disposal systems.[confirm] Imported water may therefore contribute considerably more to the amount that is recycled and stays in the watershed longer than in the Napa River watershed.
5.1.4 Evaluation and scoring

We are not scoring the METRICS. We are scoring the indicator. 
The datasets associated with the Water Self-Reliance Indicator, once fully compiled and analyzed can be compared to benchmarks associated with “desired condition.”  For the four policy-related datasets, the number of policies, guidelines, and codes could be converted into a point system that includes compliance and implementation and then compared against the “ideal” points that could theoretically be achieved.  Similarly, for the recycled water use data, a 100% reuse goal could be converted into points that can then be added to the overall score for all five elements of the Water Self-Reliance Indicator.
Because not all of the data needed to score this indicator nor a consistent analysis and data classification system have yet been developed, we did not attempt to score this indicator at this time. 
5.1.5 Discussion

This indicator tells us much about the level of governance and stewardship that is in place to promote water self-reliance and minimize the transfer of impacts in other watersheds that might otherwise experience resource extraction at the expense of their own watershed health. The more “self-reliant” a watershed is, the greater the likelihood that it can respond adequately to changing climate conditions or natural disturbances. 

5.1.6 Data Gaps and Recommendations

The analysis of state and local policies related to water self-reliance will require considerable time and resources due to the dispersed nature of the data and the lack of an appropriate and standardized classification system that would allow us to assign points or scores in a transparent and objective manner. 
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