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Chapter 2

Implications of Assessment for Next Phases of WMI

2.1
Introduction

The pilot watershed assessments provided valuable insight into the strengths and weaknesses of the assessment methodology developed by the WMI.  These insights suggest possible directions for future action by the WMI.  In addition to producing an evaluation of beneficial use support in the pilot watersheds, the assessment process performed the following key functions: (1) evaluation of the availability and utility of water quality-related data collected over the last fifteen years; (2) documentation of the suitability and limitations of the WMI Assessment Framework for providing an objective, repeatable approach to conducting beneficial use-oriented watershed assessments; and (3) establishment of a basis for making decisions regarding future data collection efforts.  The information garnered from this effort is applicable to all of the watersheds in the Basin and provides direction for future WMI stakeholder actions.

While the pilot assessments were conducted in three very different watersheds, the effort provided stakeholders, policy-makers, and administrators with well-documented information that is important to address basin-wide assessments in the future.  Lack of data in the pilot watersheds precludes making strong inferences about their specific resource conditions.  Nonetheless, our understanding of the basin has been expanded in several key areas.  Due to the fact that not all of the data was included, that there were limitations of the data, and that there were different possible ways of segmenting creeks and evaluating the data; it was necessary to heavily qualify the assessment conclusions presented in Chapters 4 through 6.  Thus the major use of this assessment is in designing future assessments, not in selecting particular protection/restoration strategies, either for individual reaches or for the entire Basin.

2.2
Basin-wide Implications

The implications and issues discussed in this chapter could be used in several ways.  They could form the basis for one section of the Watershed Action Plan, could be used as the basis for issuing papers by different stakeholder agencies to justify funding support for ongoing WMI basin-wide projects, or could be used by any agency to improve its approach to watershed management.  The pilot assessments can inform three general types of action by the WMI: (1) development of specific guidance documents based on information already produced; (2) development of institutional approaches; and (3) identification of potential solutions through mandated programs and services.

2.2.1
Parameters Established in Pilot Assessments

The pilot assessments utilized several important parameters including:

(a) The use of special status species as a basis for evaluating the RARE beneficial use.  This effort represents a stakeholder-approved listing of threatened, rare, and endangered species for the Santa Clara Basin.  With some potential modification (see Section 2.2.3.5), this information will continue to be useful for additional watershed assessments and, equally important, for other types of land use and habitat protection actions throughout the Basin.

(b) A planning-level approach for dividing watershed streams into “reaches” that enhances the ability to manage streams and stream data.  The division of reaches in a consistent manner (see Appendix A) allows local agencies to collect types of data relevant to specific reach types at appropriate sites, and to evaluate stream conditions within reaches of a similar type.  Eventually, this approach would serve to compare conditions across watersheds.  Refinement of the segmentation will be necessary in order to more closely reflect varying conditions within each segment with regard to specific beneficial uses. Guidance to local agencies regarding the segmentation approach along with data collection protocols would then serve basin-wide improvement in data collection for future assessments as well as improved management of the streams.

(c) Identification of the best data types for the assessment of key beneficial uses.  Pilot assessments lacked enough suitable data to draw sound conclusions about the condition of key beneficial uses, such as cold freshwater aquatic habitat and water contact recreation.  This indicates the need for systematic collection of appropriate information.  Guidance on the approach for monitoring programs is needed for local agencies and municipalities to establish consistent data collection as a function of project mitigations.  This is the only approach that will begin to correct the deficiencies in our understanding of water quality conditions in local watersheds.  Future monitoring and data gathering efforts should include collection of those data types. 

(d) A protocol for managing watershed data has been established through the development of the metadata database (MDDB).  The MDDB provides the architecture for local agency data sharing and a beginning point for public access to all existing watershed related data.  The WMI has begun to provide public access to this data through the support of the City of Palo Alto.  A cooperative approach is required for the long-term management of watershed data, including public access of that information. It will also be important to catalog new data sets containing watershed data as they emerge.  This should include environmental impact reports pertaining to Basin waterbodies and the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) data for the Guadalupe watershed.

2.2.2
Implications for Future Data Collection

Past data collection efforts within the Santa Clara Basin have been fragmented, project specific, and not well related to determining the beneficial use support conditions of local waterbodies and streams. Short- and long-term watershed monitoring strategies need to be adopted and implemented by local agencies. 

The pilot assessment process involved the compilation of extensive existing data.  Various agencies have collected a wide variety of water quality and beneficial use-related data over the last twenty years for different purposes.  The nature and extent of these data sets had never been fully evaluated and described prior to the WMI’s pilot assessments.  For the first time, an in-depth look into existing data sets was completed by the stakeholders and an understanding of the “state of the data” was reached.  Over 470 data sets in the form of formal reports, formal/informal correspondence, videotapes, and actual data tables were documented and evaluated through the assessment process.  The review of the MDDB data sets documented the quantity and quality of data and identified organizations in the region that have collected watershed information, especially water quality data.  Significant gaps in the existing data needed to fully evaluate beneficial use support were identified (see Appendix C).  On the other hand, the amount of information gleaned from existing compiled data exceeds that which could have been determined by spending a similar amount of time and money simply collecting new data.  Nonetheless, not all existing information could be acquired given the resources available for the assessment.  Because of this, and the lack of existing data for many areas, the major use of this assessment will be to help design future assessments.

Because data gaps are defined by the assessment method that generates them, any change to the Assessment Framework may result in a change in the data gaps.  Therefore, after creating a revised Assessment Framework, the data gaps identified using the original Assessment Framework should be reviewed and modified, as necessary into a revised set of data gaps that corresponds to the revised Assessment Framework.

The following implications that will have to be taken into account by WMI stakeholders in future actions have emerged from the assessment:

(a) Different assessment methodologies are designed to address different questions regarding watershed health.  The Assessment Framework developed by the WMI for the pilot assessments is a waterbody-based beneficial use assessment.  The primary purpose of this type of assessment is to gauge existing support of water quality standards and designated uses outlined in the Basin Plan.  The WMI will need to determine the appropriate assessment type required to meet the needs of stakeholders and local agencies charged with managing Basin water resources.  A regulatory-driven assessment approach, such as the one embodied in the Assessment Framework, would need substantially more data to determine whether or not a stream supports a given beneficial use or water quality standard.  Alternative approaches (discussed in Section 2.3.2) include resource-based assessments of watershed health aimed at identifying causes of impairment and management actions to protect, restore, and enhance desired watershed features. 

(b) Update of the MDDB with additional data sets in the absence of a formal data management system.  As additional data continues to be generated by numerous independent studies either planned or currently underway within the Basin, the WMI will need to develop a mechanism for updating the MDDB to include this data.  In the next year the WMI will conduct its annual Stream Studies Inventory that will be used to update the MDDB with the assistance of the SCVURPPP.  This effort will need to include the FAHCE data.

(c) Use of knowledge gathered by the assessment to begin to develop both short- and long-term data collection strategies or monitoring programs to improve the ability to assess local watersheds. The stakeholders, through the pilot assessments, have documented the “state of the data” and have broadened their understanding of what types of data need to be collected.  Questions about who should design, manage, fund and undertake this effort must be answered before moving forward.  It is clear that such strategies are a critical need.  Future assessments will not likely be cost effective unless they use data collected under a systematic and consistent approach to monitoring.  At least three years’ worth of data is needed to account for variances resulting from anomalous precipitation years.

(d) Instituting a Memorandum of Agreement or other formal institutional arrangement between agencies to consistently collect, compile, share and manage future watershed monitoring data is critical to improved watershed management. Recognizing institutional capacities for watershed data collection is important for future data management and establishing data sharing arrangements. The capacity for data collection varies among local agencies.  The pilot assessment process demonstrated that the Department of Fish and Game and Water District have historically been the principal generators of the types of data needed to assess beneficial use support.  Of over 470 data sets compiled for the pilot assessments, approximately 250 (or 53%) were generated by these two agencies.  Other entities possessing watershed data include the SCVURPPP, Santa Clara County Parks and Recreation Department, the City of San Jose, San Francisco Estuary Institute, USGS, San Francisquito Watershed Council, and local universities.

(e) Future data collection efforts undertaken within the Santa Clara Basin should be geared to establishing whether public benefits are being supported within streams and reservoirs.  Monitoring information evaluated during the assessment indicated that purposes for data collection vary from project to project.  Most local data is collected and managed to meet regulatory requirements imposed by state or federal agencies – some is collected for the environmental review process, some for enforcement or compliance requirements, and some for legal settlements.  A relatively small amount of data is attributable to research or other community capacity building.  Data collection efforts focused on (and usable for) evaluating the whether local streams support fisheries, swimming and other recreational benefits have been very limited.  Guidance on the type of data to be collected, the monitoring approaches, and data management would improve upon the usefulness of previous local data collection efforts.

(f) A relatively small percentage of the large amounts of data collected proved useful to determining whether public benefits are supported in the pilot watersheds.  Table 2-1 illustrates the number of data sets reviewed and the percentage of data actually used by the assessment team in the analysis.  A total of 470 data sets were compiled for potential use in the pilot assessments.  Using the COLD freshwater fisheries support evaluation as an example, a subtotal of 307 data sets were identified as being of potential relevance to this use assessment.  Of these, only about 57% to 70% were used in the analysis.  Data sets were rejected for a variety of reasons, among them a lack of specificity regarding location of data capture, data age, and an inability to interpret the data with respect to the assessment criteria.

Table 2-1

Data Completeness, Quality, and Relevance Summary for Assessment

Beneficial Use/ Stakeholder Interest
Watershed
Data Sets Reviewed
Data Sets Forwarded
Data Sets Rejected
% Forwarded to Analysis

COLD
San Francisquito
97
66
31
68%


Upper Penitencia
69
43
26
57%


Guadalupe
141
103
38
70%

RARE
San Francisquito
36
30
6
84%


Upper Penitencia
33
26
7
70%


Guadalupe
64
54
10
80%

MUN
San Francisquito
11
7
4
63%


Upper Penitencia
5
3
2
60%


Guadalupe
32
25
7
79%

REC-1
San Francisquito
22
20
2
91%


Upper Penitencia
10
8
2
80%


Guadalupe
54
36
18
66%

Protection from Flooding (PFF)
San Francisquito
32
26
6
81%


Upper Penitencia
23
19
4
83%


Guadalupe
31
22
9
71%

(g) Although the watersheds selected by the WMI for the pilot assessments included those likely to have the most available data, the amount of relevant data varied among the watersheds.  The Guadalupe and San Francisquito watersheds were relatively richer in useful data than the Upper Penitencia subwatershed.  Still, the amount of relevant, quality data available on these streams only allowed the assessment team to make relatively confident use support determinations on a limited number of stream reaches.

(h) Useful data was not equally available for determining all beneficial uses.  More data was available for assessing the COLD freshwater habitat beneficial use than for all other uses.  This seems to reflect the recent public interest and regulatory agency emphasis on protecting salmon and steelhead populations.  Data related to the RARE, REC-1, and MUN uses is limited partly due to a lack of agreement on how to evaluate these beneficial uses.  Recognizing the lack of understanding concerning the appropriate data to collect for evaluation of any beneficial use as well as the extent of existing data is essential for planning future assessments.  Local stakeholders involved with watershed stewardship activities, together with state and federal regulatory agencies, need to develop better protocols regarding the data needed to evaluate support for stream functions and beneficial uses.  However, in the absence of agreed-upon protocols, it is incumbent upon local stakeholders to determine those approaches that will best assist them in achieving watershed goals.

(i) The spatial distribution of existing data within the watersheds varied from one watershed to another.  The vast majority of the data available within each watershed is on the mainstem or the lower, principal tributary stream reaches, while little data is collected in upland tributaries.  Table 2-2 summarizes the number and relative watershed proportion of reaches found to have sufficient and insufficient data for each use/interest within each of the three watersheds.  As illustrated, for the cold freshwater habitat (COLD) beneficial use, sufficient data was only available to determine use support in 14 reaches in the Guadalupe watershed, which accounts for 35% of the watershed’s linear stream length.  In the Upper Penitencia subwatershed, however, sufficient COLD data was available for only four reaches but these reaches comprise 66% of the watershed’s linear stream length.

Table 2-2

Watershed Data Sufficiency Summary

Watershed
Use/

Interest
Reaches with Insufficient Data
*Reaches with Limited Data
**Reaches with Sufficient Data



No.
Miles
%
No.
Miles
%
No.
Miles
%

Guadalupe
COLD
40
69.7
48
9
23.9
17
14
48.6
35


MUN
46
99.1
69
13
38.8
28
4
4.3
3


REC-1
43
91.4
63
16
34.8
25
4
16.1
12


PFF
28
46.4
31
5
0.0
0
30
95.9
69


RARE
43
78.0
54
9
27.8
20
11
36.4
26

San Francisquito
COLD
20
25.7
38
4
13.3
20
13
28.4
42


MUN
28
42.0
62
7
17.9
27
2
7.5
11


REC-1
26
38.1
56
11
26.9
40
1
2.4
4


PFF
27
44.0
65
2
1.5
2
8
21.9
33


RARE
24
40.3
60
4
8.6
13
9
18.4
27

Upper Penitencia
COLD
3
3.3
19
1
2.5
15
4
11.6
66


MUN
8
17.4
100
0
0.0
0
0
0.0
0


REC-1
3
3.3
19
2
4.2
24
3
9.9
57


PFF
2
1.4
8
0
0.0
0
6
16.0
92


RARE
5
9.8
56
0
0.0
0
3
7.7
44

* Includes reaches with support status uncertainty levels of C and D

** Includes reaches with support status uncertainty levels of A and B

(j) Figures 2-1 to 2-4 depict the spatial disparity of the data and the assessment findings.  Similar information is displayed in bar chart form in Appendices 4-A, 5-A, and 6-A.  As shown, a significantly smaller amount of upland watershed data was available when compared to the amount of data available to evaluate the main stem reaches.  In light of this, a relatively small number of reaches throughout the three watersheds had data of a sufficient amount and quality needed to reach a confident support determination.  As discussed above, exclusive reliance on the information generated by both historic and recent data collection efforts is, in most instances, not sufficient to make confident conclusions about beneficial use support in pilot watershed streams.  Consequently, the pilot assessments could only provide very limited information for use in developing site-specific recommendations for stream restoration or watershed improvement.  It should be noted that certain stakeholders believe that additional data exists that, when evaluated, would result in different support status determinations for several reaches within the Guadalupe watershed.  Although this data was not provided to the assessment team for use in the assessment, the opinions of these stakeholders are noted on Figures 2-2a through 2-2e and in Appendices 4-A and 4-B, as well as described in the relevant sections of Chapter 4.
Insert Figures 2-1 (Watershed Maps showing stream reaches, support status, and uncertainty levels)

Insert Figures 2-2A (Watershed Maps showing stream reaches, support status, and uncertainty levels)
Insert Figures 2-2B (Watershed Maps showing stream reaches, support status, and uncertainty levels)
Insert Figures 2-2C (Watershed Maps showing stream reaches, support status, and uncertainty levels)
Insert Figures 2-2D (Watershed Maps showing stream reaches, support status, and uncertainty levels)
Insert Figures 2-2E (Watershed Maps showing stream reaches, support status, and uncertainty levels)

Insert Figures 2-3A (Watershed Maps showing stream reaches, support status, and uncertainty levels)

Insert Figures 2-3B (Watershed Maps showing stream reaches, support status, and uncertainty levels)

Insert Figures 2-4 (Watershed Maps showing stream reaches, support status, and uncertainty levels)

(k) Data gaps identified by the assessment process should be evaluated and used to develop short- and long-term monitoring program recommendations and guidance for local agencies.  One purpose of the pilot assessments was to determine if existing data collected for the three watersheds would represent a sufficient base for the sort of rigorous analysis envisioned in the Assessment Framework.  One of the criteria used in selecting the three pilot watersheds was the belief among WMI stakeholders that these watersheds were likely to have the largest amount of historic and recent data.  In general, two types of data gaps were encountered: (1) reaches where no relevant data were available for a use/interest, and (2) reaches where relevant data were available but were either very limited or of poor or questionable quality.  Details on each of these data gap “categories” for every reach and use/interest are presented in Appendix C.

(l) Data collection activities should be initiated for those reaches where no usable data was available.  Data gaps in the pilot watersheds were substantial enough to compromise overall confidence in the assessment results in a number of the reaches.  Therefore, it may not be worthwhile to conduct similar assessments in other, less data-rich watersheds until additional data collection has occurred.  Because of the different data requirements for assessing the various uses/interests, WMI stakeholders should identify the highest priority uses in the plan for long-term data collection.  Within some of the uses, collection of data on the primary indicators should be prioritized (see Sections 4.4, 5.4, 6.4, and Appendix C).  Ideally, a geomorphic characterization of the streams in question should be completed before major data collection efforts pertaining to the COLD and RARE uses and the PFF interest are undertaken.  In this way, data collection can be focused in reaches with the potential to support the use/interest.

(m) Priority should be placed upon filling the data gaps needed to lower the amount of uncertainty associated with the support statement.  For reaches where some data currently exists but the support statements developed in the pilot assessments are compromised by high uncertainty (either C or D), additional data collection should be undertaken for the uses of concern.  In some cases, the additional data may result in a change in support status as the amount of uncertainty decreases.  Depending on the types of data needed, the data collection effort may be able to be coordinated with the geomorphic characterization.

2.2.3
Factors Limiting Support of Beneficial Uses

The pilot assessments developed support status statements for those reaches and uses that had a sufficient amount of available data.  While these statements are specific to the individual stream reaches for which the data was originally collected, some broad conclusions may be applicable to other basin watersheds.  In particular, those reaches found to less than fully support at least one of the uses and the factors limiting this support may prove instructive to future analysis of other Basin streams with similar characteristics.  At the very least, the limiting factors identified for those reaches should serve as a starting point for additional study and data collection designed to determine underlying causes for the limiting factors and identify options for restoring full use support.

Table 2-3 lists the reaches in the three pilot watersheds for which relatively certain determinations of less than full support were made for each of the five uses evaluated.  In the future, when attempting to identify potential causes for the presence of limiting factors, it will be important to have more quality reach-specific data, collected expressly for this purpose.  Unfortunately, this sort of data was rarely available in the pilot watersheds.  Thus, the assessment team was only able to speculate at potential causes for limiting factors.  A potential approach for ground-truthing these limiting factors and pinpointing specific causes is outlined in Section 2.3.3.  Limiting factors and potential causes are described below for each of the five uses.  Additional detail is provided in Appendix D. 

Table 2-3

Stream Reaches with Less Than Full Support of a Use (High Certainty)*

Watershed
Use
**Partial Support
**Potential Support
**Non Support



No.
Reach ID
No.
Reach ID
No.
Reach ID

Guadalupe
COLD1
6
GR-5, GR/LG-1,

GR/LG-13, GR/AL-1 & 2, GR/AC-1
4
GR-1 to 4




MUN
1
GR/GC/GR


3
GR-1 & 3, GR/AC/CR


REC-12




4
GR-1 & 2, GR-5, GR/AL-4


PFF3




9
GR-1 to 5, GR/LG-1, GR/AL-11, GR/CC-1, GR/RC-1


RARE4


3
GR/GC-1, GR/LG-1 & 4



San Francisquito
COLD
7
SF-4, SF/BC-4,

SF/WU-1 & 2, 

SF/BC-1 to 3,

SF/WU-5


3
SF-2, SF/WU-3 & 4


MUN




2
SF-5, SF/LT-1


REC-1




1
SF/WU-5


PFF
2
SF/CM-1, SF/SC-1


3
SF-1 to 3

Upper Penitencia
COLD
2
UP-2 & 6
1
UP-1




REC-1
1
UP-6






PFF




2
UP-1 & 2

* Includes uncertainty levels of A and B

** See Appendices 4-B, 5-B, and 6-B for a listing of waterbodies and reach identification codes

1Certain stakeholders believe partial support for COLD exists in GR-1, GR-2, GR-3, GR-4, 

GR/GC-2, GR/GC/GR, and GR/AL/AR; non-support exists in the upper section of GR-5 and GR/LG-1 as well as in GR/LG/VR, GR/AL/LA, and the lower section of GR/AL-1;  and potential support exists in the lower section of GR/GC-1 and GR/AC/CR.

2Certain stakeholders believe partial support for REC-1 exists in GR-1, GR-2, GR-3, GR-4, GR-5, most of GR/LG-1, GR/LG/VR, GR/GC-1, GR/GC-2, GR/GC/GR, GR/AL-2, GR/AL/AR, GR/AC-1, and GR/AC/CR.

3Certain stakeholders believe full support for PFF exists in GR-3 and GR/AL/LA as well as in portions of GR-2, GR-5, and GR/LG-1 and that potential support exists in GR-4. 

4Certain stakeholders believe partial support for RARE exists in GR-1, GR-2, GR-3, GR-4, most of GR-5, most of GR/LG-1, part of GR/GC-1, GR/GC-2, GR/GC/GR, GR/AL-1, GR/AL-2, GR/AL/AR, GR/AC-1, and GR/AC/CR and that non-support exists in the upper section of GR-5, part of GR/LG-1, and in GR/AL/LA.

2.2.3.1
Cold Freshwater Habitat (COLD)

The primary factors noted in the pilot assessment limiting the availability of cold freshwater habitat are a lack of present indicator macro-invertebrates, low or non-existent summer streamflow, and temperatures too high to sustain cold freshwater species.

The causes of these factors are interrelated.  A lack of water supply to a reach will result in the gradual loss of replenishing flow.  After water percolates into the channel bed, disconnected pools in locations where the substrate is impermeable will remain.  The summer sun will raise the temperature in these pools to levels unsuitable for cold water-dependent species.  Habitat for the indicator macro-invertebrates (cased caddis flies and stoneflies) is also eliminated through this same process.

2.2.3.2
Municipal and Domestic Water Supply (MUN)

Limiting factors varied in those stream reaches where the assessment team had enough good data to determine the level of use support and where the water quality-oriented use support criteria were exceeded. Turbidity and/or total dissolved solids were common limiting factors, as was fecal coliform count.  Without additional data collection, however, it is difficult to isolate the causes of these exceedances.  Urban runoff and channel erosion are potential contributors.

2.2.3.3 Water Contact Recreation (REC-1)

Limiting factors affecting support of water contact recreation within the three watersheds are quite varied.  In some reaches where data on the primary and secondary indicators were available (fecal coliform count and other water quality constituents), exceedances of the criteria for these indicators represent the limiting factor.  As with the MUN use, it is difficult without additional data collection to isolate the causes of these exceedances.  Generally, urban runoff and channel erosion are potential contributors.  

For other reaches, however, the only available data was on tertiary (least preferred) indicators covering aesthetics and stream access.  Within these reaches, limitations on access to the stream and documented aesthetic problems (presence of trash, poor water clarity, lack of adequate streamflow or water depth) form the limiting factor.  The list of possible causes for most of these conditions can only be speculated at within the context of this study.  For example, while trash is common in urban stream corridors, the data used in the assessment does not allow for a specific source of the trash to be identified.

While it is not a direct component of the REC-1 beneficial use, the ability of the streams in the pilot watersheds to support recreational fish consumption was also evaluated.  Available fish tissue data was extremely limited and was confined to several reaches in the mainstem Guadalupe River and Herbert Creek (GR/AL-4).  In these reaches, the presence of elevated mercury in fish tissue samples is likely to be directly traceable to the presence of historic mining waste in the stream sediment.

2.2.3.4 Protection From Flooding (PFF)

As defined by the Assessment Framework, a stream reach is considered to support this interest if its channel can safely convey the 100-year flow without causing property damage.  Therefore, the limiting factor for reaches that cannot perform this function is a lack of adequate channel capacity combined with the encroachment of urban/residential land uses into the stream’s 100-year floodplain.  Stream channels do not naturally have capacity to convey the 100-year flow.  This type of event is usually so infrequent that stream channels have not developed in a manner that allows these massive flows to be conveyed within the channel margins.  In natural systems, overbank flooding is expected to occur during these events.  In urbanized watersheds, however, stream channels are modified and engineered to meet the goal of conveying the projected 100-year flow without causing property damage.  Depending on the land use characteristics of the watershed, however, this may or may not be feasible. 

For example, floodplain encroachment is common in older residential neighborhoods, mainly along sections of San Francisquito Creek.  In those areas, urban development has already occurred in such an extent that there is no way to easily modify the channel to provide for the necessary flood conveyance capacity.  Alternatively, the channel may not have been modified yet.  This is the case in sections of the main stem Guadalupe River where a major flood control project designed to provide 100-year flow capacity has not yet been completed.  Finally, a channel may in fact have the required capacity but, due to lack of maintenance or storm damage associated with the 100-year rainfall, is unable to convey the flood flow due to channel obstructions (downed trees, slugs of sediment, debris, etc.).  This can reduce the effective capacity of the channel, resulting in the same type of overbank flooding that might have occurred prior to the completion of channel modification work.

2.2.3.5 Preservation of Rare and Endangered Species (RARE)

Because the factors affecting support of the RARE use are specific to the habitat requirements of individual special status species, it is difficult to identify the factors limiting the presence of these species within the pilot watersheds without conducting detailed habitat surveys.  Data available to the assessment team consisted primarily of species observations.  No recent detailed species habitat surveys were available among the data compiled for the assessment.  Even the species observation data was so temporally and geographically scattered that there were only three stream reaches (all in the Guadalupe watershed) where confident determinations of less than full use support were made.  Since species observation information does not provide much insight into habitat quality (other than an assumption that a minimally sufficient level of habitat quality is present), no limiting factors were identified for these reaches.

2.3
Evaluating Assessment Alternatives

One purpose of the pilot assessments was to gauge the effectiveness of the Assessment Framework developed by the WMI.  The pilot watershed assessment effort will have achieved this purpose to the extent that the Assessment Framework can be improved for assessment activities in other Santa Clara Basin watersheds or in future phases of assessment in the pilot watersheds.  Sufficient existing data was not available to make the framework produce a full and sound assessment.

Two major options for conducting the next phase of assessments are:

1) Refine the assessment framework and develop prioritized data collection plan to fill the data gaps.

2) Compare the utility and feasibility of alternative assessment approaches and shape the data gathering to address the needs of the preferred approach.

The option to be chosen should have the ability to address the set of questions WMI stakeholders want answers to.  In addition, the pros and cons for each option in terms of data collection, rigor of analysis, and required resources would need to be fully understood prior to selection.

2.3.1 Refining the Assessment Framework

The experience gained in conducting the pilot assessments revealed that the Assessment Framework is a very data intensive tool for assessing use/interest support.  Where quality data is not available, the Framework will not be useful in determining the support status of each use in a stream.  No objective assessment approach can function well without sufficient data.  The Framework is well-suited to the need for an objective, reproducible, and documented approach to beneficial use-specific waterbody assessment.  The Framework is not, however, designed to determine the capacity of a waterbody for supporting a use or how a use might best be restored to a waterbody.

Prior to conducting future assessments using a refined Assessment Framework, a preliminary evaluation of the amount, quality, and type of data available should be conducted.  Before additional resources are devoted to watershed assessments based on the Framework, WMI stakeholders should be certain that good quality data on (at least) the primary indicators for the uses in question are available.  In the absence of these data, resources would be better devoted to data collection activities.  

Because data gaps are defined by the assessment method that generates them, any change to the Assessment Framework may result in a change in the data gaps.  Therefore, after creating a revised Assessment Framework, the data gaps identified using the original Assessment Framework should be reviewed and modified, as necessary into a revised set of data gaps that corresponds to the revised Assessment Framework.

Obviously, future assessments will benefit from filling as many of these data gaps as possible.  However, it seems clear that, in the short term, a major data collection effort designed to fill all data gaps and provide for a complete assessment of use support in all reaches and for all uses is unlikely.  Instead, the WMI should determine which among the five uses/interests are the priority for assessment and then use the Assessment Framework and stream segmentation scheme to conduct a pilot study to fill the data gaps in the three watersheds.

Whenever future watershed assessment work is done, it would be helpful to have established the specific beneficial uses that should be evaluated within each stream reach or reservoir.  During the pilot assessments, the initial assumption was made that all five of the selected beneficial uses/stakeholder interests were to be evaluated in all stream reaches.  The geomorphic characterization of streams in Basin watersheds will supply valuable information to this process.  The Regional Board should be involved in this discussion so that the appropriate beneficial use designations are reflected in future Basin Plan revisions.

Aside from these issues, numerous suggestions for revision and improvement to the Assessment Framework were received during the pilot assessments. Suggestions and recommendations are documented in detail in Appendix B.  Some of the recommended actions that should take place before a long-term data collection plan is implemented include the following:

· Revise the Framework to address the question of how much data is sufficient for developing support statements.  This will guide future data collection priorities and will allow available resources to be used in the most efficient manner.

· Reduce the number of species on the WMI special status species list for the RARE assessment.  Remove non water- or riparian zone-dependent species.

· Remove overlap between COLD and RARE assessments by assessing cold freshwater habitat-dependent species using the COLD logic diagram.

· Revise REC-1 logic diagram to allow for three parallel assessment paths, one each based on primary, secondary, and tertiary indicators.

· Refine/replace threshold criteria in the Assessment Framework for REC-1 parameters on access, aesthetics, and water depth/flow.

· Expand on the definition of “recreation season” and “recreation location” for purposes of using the REC-1 logic diagram.  If appropriate, remove these factors from consideration.

· Revisit the question of whether REC-1 is the most appropriate type of recreation-oriented use for all reaches in Basin streams.  The REC-2 (non-contact recreation) use may be better suited for the types of recreation either currently occurring or capable of occurring within certain stream reaches.

· Reevaluate the rationale for including the MUN use.  Given the paucity of useful data for the MUN assessment and the variety of sources for raw drinking water in the Basin, there was considerable discussion regarding the wisdom of assessing this beneficial use.  Since drinking water is treated prior to being delivered to the public, unless those responsible for conducting the treatment are experiencing any problems with the source water, the MUN use should probably be considered supported.  Stakeholders (including the Regional Board) should determine the level of expectation that should be associated with the MUN use.  If full support of the MUN use means the ability to drink freely from the water in the stream or reservoir, it is likely that very few streams anywhere could support the use (even streams in otherwise pristine environments are known to carry bacteria harmful to humans).  If full support is interpreted as the source water being of sufficient quality for use as input to treatment processes designed to provide public drinking water, a different type of data should be compiled to assess the use.  This data should consist of water quality information on water delivered to treatment plants.  Even so, in the Santa Clara Basin, it would be difficult to isolate source water quality problems deriving from Basin streams, given that raw water extracted from Basin streams is usually blended with raw water from other sources outside of the Basin prior to being delivered to treatment plants.

· Reevaluate the appropriateness of using the 100-year flood as the criterion for PFF interest support.  If the 100-year flood is retained as a criterion, revise the logic diagram to eliminate the distinction between current and future development.  Consider using actual property damage occurrence as criterion. Several agencies already have flood control programs, including the SCVWD, municipal and county public works departments, floodplain managers, and FEMA.  How should this assessment fit within their programs?  If the intent is for the WMI’s assessment to critically evaluate the flood control and channel maintenance activities of these agencies, then it should be oriented toward a detailed review of the assumptions, tools, and programs in place within each agency for the purpose of flood protection.  Reconsider the scope and purpose of the PFF assessment and make refinements to the Assessment Framework consistent with the redefinition.

· Consider evaluating other beneficial uses.  Several beneficial uses are designated for Basin streams but were not assessed in the pilot assessments and do not have any detailed assessment methodology developed and/or approved by WMI stakeholders.  Some of these uses (such as MIGR and SPWN) are complementary to one or more of the uses studied in the pilot watersheds (COLD, for example) and will need to be considered in order to paint a complete picture within any given stream.  Other uses, such as WARM (warm water habitat) may need a new logic diagram with direct measures of support and indicators identified.

· Consider revising the COLD and RARE logic diagrams in the Assessment Framework to place a greater emphasis on habitat quality (over species presence or absence).  An example of how the logic diagram for assessing support of the COLD beneficial use might be revised to accomplish this goal is shown in Figure 2-5.

2.3.2 Alternative Assessment Approaches

The completion of the pilot watershed assessments provides an opportunity to consider how other assessment methodologies could be integrated into the assessment framework to increase our understanding of beneficial use support, limiting factors, and potential for restoration of full beneficial use support.  Examples of the types of questions that different assessment approaches can address are listed in Table 2-4.

Some of the general alternative approaches that could be considered include:

· Geomorphologic/sediment budget approaches: these are concerned with channel-forming and habitat-forming processes on both a watershed and reach scale.  Data gathering focuses on sediment loads, sediment load characteristics, channel sediment characteristics, changes in channel geometry, and flow patterns.  Approach seeks to determine how best to achieve a dynamic channel equilibrium that efficiently transports sediment and sustains biological communities.  Under this approach, it is imperative that consistent sediment data be available so that subjectivity is minimized to the greatest degree possible.  The acquisition of long-term trend data on sediment movement within a stream will address this need. 

· Historical and current habitat approaches: these are concerned with habitat characteristics necessary for a healthy ecosystem.  Historical and current habitat characteristics are analyzed, habitat goals necessary for achieving beneficial use support are established, limiting factors are identified, potential for improving habitat is assessed.  Data gathering focuses on physical habitat characteristics, abundance and health of important plant and animal communities, instream structures such as barriers to fish migration.  A potential integrator of several beneficial uses such as riparian vegetation might be considered a key indicator of watershed health under this approach.

Insert Figure 2-5 (Example of a Revised COLD Logic Diagram)

· Restoration Potential Analysis Approaches: these approaches focus on developing strategies for protecting and preserving high quality habitats and for restoring habitat value in areas with high potential for success.  Data gathering includes similar data as for geomorphic and habitat approaches but with focused objective of determining priorities for efficient intervention.

2.3.3 


· 
· 
· 
· Management Issues Approaches: these approaches involve gathering data through interviews with individuals knowledgeable about stream, habitat and pollutant discharge conditions for the purpose of framing hypotheses for subsequent monitoring and assessment.  They are not distinct from above approaches but rather constitute a specific method of framing monitoring and assessment questions.

Table 2-4

Examples of Alternative Assessment Approaches

Questions
Potential Assessment Approach

What are the stream channel characteristics?
Geomorphic/sediment budget

Do the necessary habitat elements for Species X exist within the stream?
Historical/current habitat

How can steelhead habitat be restored or maintained in Reach X?
Restoration potential analysis

Data appears to show elevated fecal coliform in Reach X.  Where is this coming from and how can the problem be abated?
Management issues; ground-truthing pilot assessment results (see Section 2.3.3)

Where are habitat impairments for Species X located in the stream?
Historical/current habitat

Does the stream meet water quality standards and attain designated beneficial uses?
WMI Assessment Framework (refined)

These are not necessarily mutually exclusive approaches but rather can be integrated into the existing Assessment Framework to improve its ability to more rigorously assess beneficial use support.  It is also possible that consideration of these alternatives could result in modifications to the Framework itself.  However, the WMI may want to consider evaluating the pros and cons of these approaches before venturing into a resource-intensive search for a comprehensive methodology.

The WMI should also conduct a review of the significant assessment efforts underway within the county and within the San Francisco Bay region to determine if the Assessment Framework could benefit from incorporating aspects of these alternative approaches.  Some of these assessments or assessment approaches include:

· the San Francisquito Creek assessment work related to the sediment TMDL (being performed by the JPA)

· the Coyote Creek Pilot Assessment (being performed by the SCVURPPP)

· the Upper Guadalupe River hydro-geomorphic study (being performed by the SCVWD)

· the Surface Waters Ambient Monitoring Program (being performed by the Regional Board)

· the Guadalupe Watershed Integration Working Group

· the Watershed Science Approach (developed by the San Francisco Esturary Institute) for understanding hydro-geomorphic conditions of streams

· the Napa River Limiting Factors Analysis (being performed by the Regional Board and Coastal Conservancy)

Other approaches may emerge from the SCVURPPP’s hydromodification plan literature review and from the Watershed Action Plan process.

2.3.4 Potential Use of Limiting Factors Analysis

WMI stakeholders are interested in how best to use the limiting factors identified by the assessment teams during the pilot assessments to formulate watershed management actions.  While there is a strong desire to begin to translate the assessment results into tangible steps toward watershed improvement, caution should be exercised in doing so.

It is important to remember that the pilot assessments were conducted without any field verification.  The only field reconnaissance conducted was for the purpose of delineating stream reaches.  While the conclusions reached by the assessment teams are valid representations of the compiled data, the gaps in the available data are very real and represent formidable obstacles to the formulation of specific management actions for many of the streams and reservoirs in the pilot watersheds.  Even where relatively few data gaps were noted and the uncertainty level assigned to a support statement was low, the assessment results should be field-checked prior to being used as the basis for management decisions.  In many reaches, the “local knowledge” supplied by watershed captains and other WMI stakeholders (shown on the reach summary tables in Appendices 4-B, 5-B, and 6-B) may be a sufficient form of ground-truthing for the assessment results.  In other reaches, however, this type of information has not been available.

In order to outline a possible “stepping stone” between the pilot assessments and management recommendations, stream reach/beneficial use (and stakeholder interest) combinations can be divided into some basic categories based on the assessment conclusions:

1. Reaches/uses with a support statement, low uncertainty, limiting factors and suspected causes identified (except in cases of full support)

2. Reaches/uses with a support statement, high uncertainty, and limiting factors identified (except in cases of full support)

3. Reaches/uses with no support statement due to significant data gaps

4. Reaches/uses with a statement of full support but with either high or low uncertainty

Each of these categories can be further divided into “a” and “b” subcategories based on the amount of “local knowledge” available and/or recent, current, or planned data collection efforts pertaining to the reach/use.  For example, the GR-5 (Guadalupe River)/COLD assessment results can be supplemented with both “local knowledge” from WMI stakeholders and the new data generated by the FAHCE effort.  This might be placed in a Category 1a given that a support statement was developed with low uncertainty and limiting factors and suspected causes were identified.  However, the GR/LG-13 (Moody Gulch)/COLD assessment results cannot be supplemented with any “local knowledge” or additional data.  Therefore, this reach might be placed in a Category 1b, indicating that no other supplemental information is available or data gathering activities planned.  A similar approach can be taken for Categories 2 and 3.

The utility of separating each of these categories into two sub-categories is that it may serve as an aid in prioritizing reaches/uses for initial data collection.  The WMI may wish to consider different “next steps” for different categories.  Given the desire of WMI stakeholders to begin identifying management actions as quickly as possible, the highest priority should be placed on Category 1 and 4 reaches/uses.  

In reviewing Categories 1a and 1b, the WMI could critically evaluate the quality (relevance, scientific reliability, etc.) and quantity of supplemental information currently available for each Category 1a reach/use.  In addition, where future studies or data collection efforts are planned for a Category 1a reach/use, the WMI could work with those funding or conducting the work to determine if the data being collected will provide the sort of field confirmation necessary to ground-truth the assessment results.  Opportunities for collaborative effort can be identified as well.  Where the WMI determines that this supplemental information will be sufficient to confirm the assessment results, confirm the limiting factors, and pinpoint suspected causes more clearly, no further work would be needed.  When completely available, the supplemental information can be evaluated against the assessment results, the results modified (where appropriate), and management actions identified.  Where the WMI determines that this supplemental information will not provide the necessary certainty, the reach/use could be moved into Category 1b.

Category 1b reaches/uses would be the target of WMI-sponsored field assessments to ground-truth the pilot assessment results.  The NRCS’s Stream Visual Assessment Protocol (SVAP) (or a version of it modified to fit the characteristics of the pilot watersheds and the indicators required by the Assessment Framework) could be used as a relatively fast method of performing this work.  The SVAP integrates physical, chemical, and biological factors and, while not as rigorous as a complete geomorphic study would be, can be used as input to future work of this nature.  Other protocols should also be reviewed for potential applicability to this exercise.

A similar approach can be taken for Categories 2 and 3.  For Categories 2a and 3a, the WMI should determine if the supplemental information will fill the critical data gaps identified during the pilot assessments and also provide for ground-truthing of the assessment results.  If not, reaches/uses can be moved into Categories 2b and 3b.  Because of the more significant data gaps present in these categories, the SVAP or similar protocol may not be the best solution.  Targeted data collection efforts identified in a long-term data collection plan would likely be necessary to fill the data gaps.  The SVAP could be a component of this effort, but would probably not be sufficient by itself to provide the information needed to develop certain support statements and identify limiting factors and their probable causes. 

This approach is not inconsistent with refining the Assessment Framework for future assessments.  Framework refinement can proceed in tandem with the tasks outlined above, although if certain uses/interests are to be dropped from the assessment, this decision should be made before work on the above tasks begins.  

2.4
Long-Term Monitoring, Data Acquisition, and Accessibility

A long-term monitoring approach should be recommended by the WMI to achieve the ends detailed in this chapter.  Wherever possible, the plan should be coordinated with monitoring needed to meet the aim of other water quality programs currently in place within the Basin.

The results of the pilot assessments for the San Francisquito, Guadalupe, and Upper Penitencia watersheds can be used to inform future action by WMI stakeholders.  For stream reaches and uses where the available data allowed support status determinations to be made with a high degree of certainty (either an A or B rating), the next steps to be taken will depend on the support status for the reach/use combination.  For example, if a reach was found to support cold freshwater habitat, recommendations for maintaining this support could be included in the Watershed Action Plan.  These recommendations should include some continuing monitoring on key indicators for the COLD use in order to identify future changes in stream conditions that might portend degradation of use support.

In a reach where a use is not being supported (again, with high certainty), the factors limiting use support should be used as a jumping-off point for additional, reach-specific study.  Monitoring targeted toward identifying the source or cause of the limiting factors should be conducted in order to identify the corrective actions needed to restore the use to the reach.  At the same time, a geomorphic characterization of the stream being investigated (not just the reach in question) should be undertaken.  Such a study will supply investigators with current data on the erosion, sediment transport, sediment deposition, channel geometry, and flow characteristics of the stream.  If the use could have historically existed, then the factors limiting its current support can be evaluated to determine if restoration of the use is feasible given current land uses in the watershed.  

In watersheds where development-related channel modifications, such as dams, preclude restoration of a use in the reaches where it is likely to have historically been supported, enhancement opportunities may need to be examined in reaches where the use may not have been historically supported.  If it is determined that the use can be restored, then monitoring designed to identify the causes of the limiting factors should be conducted so that detailed actions can be identified and eventually implemented to restore the use.

2.5
Changes to the Regional Water Quality Control Board Basin Plan 

As discussed earlier, the results of the pilot assessments hold certain implications for the beneficial use designations applied to individual streams and reservoirs within the three watersheds in the Basin Plan.  The WMI has already proposed corrections and revisions to some of the current designations in the Watershed Characteristics Report (Volume One) – specifically, correcting stream tributary lists and proposing designation of additional beneficial uses for specific streams and stream reaches.  These designations and proposed revisions were evaluated against the assessment results in order to identify any inconsistencies.  Some additional recommendations based on the pilot assessment results were also identified.  Table 2-5 summarizes these recommendations for each of the three pilot watersheds.

Table 2-5

Recommended Revisions to Basin Plan Use Designations for Pilot Watershed Waterbodies

WATERBODY
BENEFICIAL USE


Cold Freshwater Habitat (COLD)
Municipal and Domestic Supply (MUN)
Preservation of Rare and Endangered Species (RARE)
Water Contact Recreation (REC-1)

Guadalupe Watershed

Guadalupe River
WE

WE
P

Guadalupe Creek
WE

WP


Pheasant Creek
WP

WP


Shannon Creek





Guadalupe Reservoir
E
E

E

Rincon Creek





Los Capitancillos Creek





Reynolds Creek
WE

WP


Hicks Creek





Los Gatos Creek
E
E
WE


Vasona Reservoir
E/WL


E

Lexington Reservoir
E
E

E

Lake Elsman
E
E



Williams Reservoir





Trout Creek





Lyndon Canyon Creek





Lake Ranch Reservoir





Daves Creek





Black Creek





Dyer Creek





Briggs Creek





Aldercroft Creek





Moody Gulch
AP




Limekiln Creek





Soda Springs Canyon Creek





Hendrys Creek





Hooker Gulch





Austrian Gulch





Almendra Creek





Dry Creek





Lake Almaden





Alamitos Creek
WE

WP


Almaden Reservoir
E
E

E

Jacques Gulch





Herbert Creek
WE




Barrett Canyon Creek





Larabee Gulch





Chilanian Gulch





Deep Gulch





Greystone Creek





Golf Creek





Randol Creek





McAbee Creek





Arroyo Calero
WE

WP


Calero Reservoir
E
E
AP
E

Cherry Canyon Creek





Pine Tree Canyon Creek





Santa Teresa Creek





Canoas Creek





Ross Creek





Lone Hill Creek





Short Creek





San Francisquito Watershed

San Francisquito Creek
E

WE
P

Searsville Lake
E


E

Westridge Creek





Lake Lagunita


AE


Bear Creek
AE

AE


Dry Creek





Bear Gulch





West Union Creek





Appletree Gulch





Tripp Gulch





Squealer Gulch
AE




McGarvey Gulch





Corte Madera Creek





Hamms Gulch





Jones Gulch





Damiani Creek





Rengstorff Gulch





Coal Creek





Alambique Creek





Sausal Creek





Dennis Martin Creek





Bull Run Gulch





Neils Gulch





Bozzo Gulch





Los Trancos Creek
WE

AE


Buckeye Creek





Felt Lake



E

Felt Lake Diversion Channel





Felt Lake Return Channel





Upper Penitencia Subwatershed

Upper Penitencia Creek
WE

WE


Arroyo Aguague





Dutard Creek





Cherry Flat Reservoir

E

L

Legend: E = Existing Beneficial Use; P = Potential Beneficial Use; L = Limited Beneficial Use; WE = WMI stakeholder pre-assessment recommendation for existing beneficial use designation; WP = WMI stakeholder pre-assessment recommendation for potential beneficial use designation; WL = WMI stakeholder pre-assessment recommendation for limited beneficial use designation; AE = WMI pilot assessment results recommendation for existing beneficial use designation; AP = WMI pilot assessment results recommendation for potential beneficial use designation.

Note: Waterbodies in italics are not listed in the Basin Plan.

Source: San Francisco Bay Regional Water Quality Control Board, 1995.  San Francisco Regional Water Quality Control Plan, Table 2-5.

The results of the recommended geomorphic characterization of the streams in the pilot watersheds should be used to confirm or further revise these proposed beneficial use designations.  The pilot assessment results will help in this process, but because so little data was available in many reaches, data collection targeted to defining stream characteristics (channel geometry, flow pattern, sediment transport) will need to be undertaken.  The Basin Plan designations apply to entire streams (or reservoirs), not individual reaches.  Therefore, it is important to evaluate the entire length of a stream and to understand how it works to convey water and sediment through its watershed.  This type of study is not necessary to gauge existing beneficial use support, but it is necessary to determine whether or not the stream is currently (or even historically) capable of supporting a use (specifically COLD and RARE as well as the PFF interest).  Support for the MUN and REC-1 uses can generally be determined independent of an understanding of the stream’s geomorphology, although it is possible (but not likely) that some chemical constituents may be naturally present in a stream at concentrations exceeding those deemed suitable for human consumption and/or recreation.

If the stream is found to be capable of supporting a use that it is not currently supporting, then the causes of the limiting factors will need to be identified and actions proposed to restore the use.  

2.6
Watershed Action Plan 

The primary objective of the Watershed Action Plan is to outline a comprehensive approach to preserving and enhancing the watershed by identifying specific actions that the WMI and other agencies, organizations, and individuals are undertaking and can undertake to preserve and enhance the watershed.  Originally, the process for developing these specific actions within the pilot watersheds was intended to arise from the results and analysis of the pilot assessment.  While there are some actions that can be identified based on the assessment results, the Core Group recognized the need to develop a separate process to identify actions that are either proven or thought to be effective for the preservation and enhancement of the watershed.  This separate process resulted in a consensus-driven list of actions that are described in the Watershed Action Plan in the context of the comprehensive approach.  

The following actions have been identified as outcomes of the pilot assessment process:

· Policy/programmatic approaches:

1) Repackage information already produced by the WMI into specific guidance


documents as indicated above. 

2)
Further efforts to develop institutional approaches for the WMI. 

3) Identify areas where the solution can best be addressed through existing mandated

programs and services or are already embodied in specific agency missions and programs.  

· Watershed related actions:

1) For reaches that have sufficient data with limiting factors identified, reach-specific actions on maintaining/enhancing the watershed.  For these reaches, at least, specific actions to either maintain or restore the use/interest should be identified.  Some data collection may be needed to isolate causes of factors limiting use/interest support in certain reaches so that detailed management recommendations can be formulated.  This process should proceed with the geomorphic characterization data collection effort to ensure that resources are  spent on identifying management actions that are consistent with flow regimes and natural sediment deposition patterns.

2) Identify process for prioritizing and filling the data gaps in order to update the pilot assessment results.

3) Determine whether to refine the existing assessment framework or select an alternative assessment methodology for future assessments.  A key component of this decision is the question(s) WMI stakeholders wish to answer concerning the status of the waterbodies in the Basin.  This question should be addressed prior to initiation of any data collection.
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