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Chapter 6

Assessment of Upper Penitencia Subwatershed

6.1
General Overview and Setting

The Upper Penitencia Creek subwatershed comprises a portion of the larger Coyote Creek watershed, draining the Diablo Range in the northeast portion of San Jose.  Upper Penitencia Creek drains the west-facing slopes of the Diablo Range and has a total drainage area of approximately 24 square miles.  The creek has two named tributaries, each of which is described in Section 6.1.1.

There is one reservoir in the Upper Penitencia Creek subwatershed, Cherry Flat Reservoir, that was built for water conservation and livestock watering purposes, but can provide some minor flood control benefit depending on the available water storage capacity.

The western portion of the watershed is located on the San Francisco Bay plain and is heavily urbanized.  The eastern portion of the watershed is largely comprised of steep-sided mountains and deep canyons.  The tributary headwaters of the watershed are located on the western slope of Poverty Ridge in the Diablo Range at an approximate elevation of 3,150 feet.  This section of the watershed is largely undeveloped open space used for cattle grazing, though some rural residential development is scattered across the area.

6.1.1 Waterbodies in the Watershed

This section provides a general description of each of the four waterbodies in the Upper Penitencia Creek subwatershed.  A more extensive discussion of the natural characteristics of the Santa Clara Basin in general is contained in Chapter 7 of the Watershed Characteristics Report (Volume One).  The descriptions in this section are, in part, based on the information in the Watershed Characteristics Report.
  These brief descriptions are included here in order to place the pilot assessment results in context and are not meant to provide the definitive characterization of each stream or reservoir.  Additional detail concerning stream channel characteristics and riparian vegetation may be found in the individual stream assessment result discussions in Section 6.3.

6.1.1.1 Upper Penitencia Creek Subwatershed

Upper Penitencia Creek joins Coyote Creek about 10 miles upstream of San Francisco Bay, near the Berryessa Road bridge.  The creek is approximately 11 miles long from its headwaters to the confluence with Coyote Creek.  The upper watershed, upstream of Dorel Drive, occupies about 21 square miles and includes Upper Penitencia Creek and its principal tributary, Arroyo Aguague.  The topography is rugged; the slopes are steep and the canyons are deep and narrow, with little or no flat land along their bottoms.  The elevation of the upper watershed ranges from over 3,000 feet to 280 feet at Dorel Drive near the base of the mountains.  A small reservoir, Cherry Flat Reservoir, is located on the creek in the upper portion of the watershed.  The central part of the creek flows through the middle of Alum Rock Park in San Jose.  A waterfall is located on the stream just inside the park boundary.  After leaving the Los Buellis Hills, the front portion of the Diablo Range, Upper Penitencia Creek flows westward across the alluvial plain for a distance of about 3.5 miles before joining Coyote Creek.
  The elevation at the junction of Upper Penitencia and Coyote Creeks is 80 feet.  A small tributary, Dutard Creek, joins Upper Penitencia Creek from the northeast in the reach below Alum Rock Park (Santa Clara Basin WMI, 2001).

Below Alum Rock Park, Upper Penitencia Creek has been subject to considerable modification.  Percolation ponds operated by the Water District adjacent to the stream channel siphon off a portion of the creek’s streamflow during part of the year.  Flood control projects, passage barriers, and other channel modifications have significantly altered riparian and aquatic habitats along Upper Penitencia Creek.

Due to the watershed’s topography, flooding has long been associated with Upper Penitencia Creek.  Rainfall occurs mainly during the winter and is generally heavier at higher elevations in the Diablo Range than on the floor of the Bay plain.  The steep slopes of the mountains swiftly convey the water in rain-swollen tributaries to the Bay plain where the waters historically spread out across a much larger floodplain.  Today, most of this floodplain has been covered with urban and residential development and the creek channel itself has been modified to provide flood protection.  Nonetheless, major flood incidents have occurred in the past, most recently during the winters of 1980, 1982, 1983, and 1995.  Near the lower end of the creek, the flooding of Coyote Creek (which drains a much larger area) is normally of a larger magnitude than that of Upper Penitencia Creek.

Much of the riparian habitat along Upper Penitencia Creek has been preserved (interrupted in only a few places), and the creek represents one of the few remaining contiguous riparian corridors connecting the Diablo Range to Coyote Creek (Santa Clara Basin WMI, 2001).

Arroyo Aguague

Arroyo Aguague is the principal tributary to Upper Penitencia Creek, joining it in the upper (eastern) portion of Alum Rock Park.  Arroyo Aguague is a perennial stream confined within a steep canyon trending north-northwest.  Conditions are very similar to the upper reaches of Upper Penitencia Creek.  A waterfall is located on the stream just inside the park boundary.  Moving upstream along Arroyo Aguague, the stream bifurcates into numerous unnamed tributaries, some of which are fed by springs.  This area is largely undeveloped open space used for livestock grazing, with some scattered residential development.  Access to this area is mostly via private ranch roads.

Dutard Creek
Dutard Creek is a small, ephemeral tributary to Upper Penitencia Creek, joining it from the north just below Alum Rock Park.  Dutard Creek drains a small area along the front of the Los Buellis Hills just north of Alum Rock Canyon.  Dutard Creek flows southwest adjacent to a residential subdivision, then turns due south as it approaches Upper Penitencia Creek.  This lower part of the stream also passes through residential development.

Cherry Flat Reservoir
Cherry Flat Reservoir is located on Upper Penitencia Creek upstream from Alum Rock Park and the confluence with Arroyo Aguague at an elevation of 1,700 feet.  It is the only reservoir in the Upper Penitencia Creek subwatershed.  Cherry Flat Reservoir was constructed in 1932 as a means of solving the constant problem of reoccurring floods and drought in Alum Rock Park.  Cherry Flat Reservoir has a storage capacity of 500 acre-feet, a surface area of 25 acres, and is impounded by a 60 foot-high earthen dam.  The City of San Jose owns and operates the reservoir (Santa Clara Basin WMI, 2001).

The upper part of the drainage area above Cherry Flat Reservoir is located along the crest of the Diablo Range and is largely undeveloped open space used for livestock grazing and ranching.  Only 2.41 square miles of drainage on Upper Penitencia Creek are located above the reservoir.  The land adjacent to the reservoir is private and not open to public access.

6.1.2 Current Beneficial Use Designations for Watershed Waterbodies

The San Francisco Bay Regional Water Quality Control Board (Regional Board) has designated waterbodies for specific beneficial uses in the Water Quality Control Plan (Basin Plan) for the region.  Four of these uses were evaluated by the WMI in the pilot watershed assessments.  Prior to the assessments, WMI stakeholders identified some corrections and potential changes to the beneficial use designations in the Basin Plan.  These recommendations were based on stakeholder understanding of stream and watershed characteristics.  After the pilot assessments were completed, both the existing use designations and the initial WMI stakeholder recommendations for revisions to these designations were reviewed against the assessment results in order to identify any additional revisions that should be highlighted.  Table 6-1 presents the findings of this analysis.  Basin Plan beneficial use designations for the four uses evaluated in the pilot assessment are shown, as are the additional use designations recommended by WMI stakeholders prior to the assessment and potential changes to these designations based on the pilot assessment results.  Blanks indicate that no designations have been made or proposed.  No column is shown for the Protection from Flooding (PFF) interest as it is not a beneficial use identified by the Regional Board.

Table 6-1

Beneficial Use Designations in the Upper Penitencia Creek Subwatershed

WATERBODY
BENEFICIAL USE


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

Upper Penitencia Creek
WE

WE


Arroyo Aguague





Dutard Creek





Cherry Flat Reservoir

E

L

Legend: E = Existing Beneficial Use; L = Limited Beneficial Use; WE = WMI stakeholder pre-assessment recommendation for existing 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 pilot assessment confirmed the pre-assessment recommendations of WMI stakeholders regarding beneficial use designations for Upper Penitencia Creek subwatershed waterbodies.  Only in two cases did the available data provide an indication that an additional use designation may be appropriate: water contact recreation (REC-1) in both Upper Penitencia Creek and Arroyo Aguague within Alum Rock Park.  However, data was not available on the full suite of use support indicators for REC-1, so no new designation recommendations are being made at this time.  It is recommended that additional focused data collection and review be conducted before any new use designations are proposed and adopted.

Upper Penitencia Creek possesses diverse characteristics and supports different beneficial uses in different locations.  As a result, the Basin Plan beneficial use designations should either reflect this diversity by applying only to specific sections of the stream or should be coupled with an understanding that the entire length of the stream will not provide the same level of support for the designated use (Santa Clara Basin WMI, 2001).

6.1.3 Stream Segmentation for Assessment

In order to organize the review of data during the pilot assessment, the Upper Penitencia Creek subwatershed was divided into a total of eight stream segments (or reaches).  Five of the segments comprise Upper Penitencia Creek while the remaining three consist of individual tributary streams and Cherry Flat Reservoir.  Upper Penitencia Creek was divided into multiple segments in order to facilitate data evaluation.  Stream reaches were delineated based on common channel type, flow regime, and adjacent land use.  It should be noted that the segmentation approach used for the pilot assessment was consistent with and useful for the robustness of the available data but is not based on a detailed study of stream geomorphology or riparian zone condition.  The reach of Upper Penitencia Creek extending from the North Jackson Avenue bridge upstream to the Alum Rock Park boundary, for example, possesses different streamflow characteristics in different places.   WMI stakeholders have also noted that a few stream reaches in the other pilot watersheds are comprised of individual segments that are quite dissimilar in a number of significant ways.  Additional detail on the stream segmentation approach used for the pilot assessments may be found in Section 3._ and in Appendix A.  

The stream segments defined for the Upper Penitencia Creek subwatershed are shown on Figure 2-4.  Upper Penitencia Creek itself accounts for five reaches (UP-1 through UP-5).  Arroyo Aguague and Dutard Creek comprise reaches UP-6 and UP-7, respectively, while Cherry Flat Reservoir is designated as reach UP/CF.

6.2
General Assessment Results

The methodology and approach used for the pilot assessments is described in Chapter 3.  The remainder of this chapter presents and interprets the results of the pilot assessment for the Upper Penitencia Creek subwatershed.  For additional detail concerning the results of the pilot assessments, please see the following:

· Figure 2-4 for a map illustrating the assessment results for the Upper Penitencia Creek subwatershed

· Appendix 6-A, Tables 1-6 for a series of bar graphs illustrating the assessment results for the Upper Penitencia Creek subwatershed

· Appendix 6-B for a series of tables summarizing the assessment results for the Upper Penitencia Creek subwatershed and containing information on limiting factors, suspected causes, data gaps, and local knowledge comments from WMI stakeholders

· Appendix 6-C for a detailed list of the data sets used in the assessment for the Upper Penitencia Creek subwatershed

· Appendix B to this report describing the lessons learned from the pilot assessments

· Appendix C to this report describing the data sufficiency evaluation and the data gaps identified for each stream reach

· Appendix D to this report describing the factors limiting full use support as discerned by the pilot assessment as well as some suspected causes for these factors

6.2.1
Data Sufficiency

Prior to evaluating the data itself, a data sufficiency review was conducted in order to identify data sets that would be of use in the assessment.  This review identified data gaps on a reach-by-reach basis for each of the five beneficial uses and stakeholder interests being evaluated.  A summary of the data sufficiency analysis for the Upper Penitencia Creek subwatershed is presented in Table 6-2.  A more detailed explanation of the data sufficiency evaluation process and the types of data gaps identified is provided in Appendix C.

Table 6-2

Upper Penitencia Subwatershed Data Sufficiency Summary

Use/

Interest


Stream Reaches With Insufficient Data
Miles of Stream Reaches With Insufficient Data
% of Watershed
Stream Reaches With Sufficient But Limited Data*
Miles of Stream Reaches With Sufficient But Limited Data*
% of Watershed
Stream Reaches With Sufficient Data**
Miles of Stream Reaches With Sufficient Data**
% of Watershed

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 uncertainty levels of C and D

** Includes uncertainty levels of A and B
As is illustrated in Table 6-2, the data gaps in the Upper Penitencia Creek subwatershed were significant.  Support statements with relatively high levels of certainty (rated either A or B) were only developed for between 0 and 92% of the reaches in the watershed, depending on the use being evaluated.  Sufficient data was not available to assess support of the municipal and domestic drinking water supply (MUN) use in any reach of the subwatershed.  While support statements were also developed for other reaches, data deficiencies demanded that these conclusions be qualified with a high level of uncertainty (rated either C or D).  For this second group of reaches, no suspected causes were identified for the limiting factors due to the general lack of confidence in the support statements.

6.2.2
Overall Conclusions by Use

This section discusses the results of the pilot beneficial use/stakeholder interest assessments for the Upper Penitencia Creek subwatershed on a use-by-use basis.  Results for individual waterbodies are described in greater detail in Section 6.3.  Local knowledge comments on the assessment results from WMI stakeholders are presented in Section 6.3 as well.  The detailed results for each of the eight stream segments in the subwatershed are shown in Figure 2-4 (in map form) and in Appendix 6-A, Tables 1-6 (in bar chart form).  Individual summary tables containing the assessment results for each reach are presented in Appendix 6-B.  The list of data sets used in the assessment (in Appendix 6-C) may be cross-referenced with the data set identification numbers in the tables of Appendix 6-B to inform the reader of the specific data sets used to reach the conclusions for each stream reach and use.  Given the lack of consistent data from reach to reach for each use/interest, it is critical that all statements of use support be viewed in light of the attached level of uncertainty.

6.2.2.1
Cold Freshwater Habitat (COLD)

Data were available to assess the COLD use in all but three of the eight reaches in the subwatershed.  The uppermost reach of Upper Penitencia Creek, Cherry Flat Reservoir, and Dutard Creek did not have any data.  Data was limited in Arroyo Aguague as well.

The COLD use is potentially/seasonally supported in Upper Penitencia Creek below North Jackson Avenue (segment UP-1), with high summer temperatures and very low flows being limiting factors precluding full support.  Rainbow trout and/or steelhead have been documented upstream of North Jackson Avenue (in segment UP-2), but high temperatures and a lack data on other criteria prevents a finding of full support.  This reach up to the Alum Rock Park boundary was subdivided into three parts due to different critical characteristics germane to COLD use support.  The lower part of this reach (up to the Nobel Avenue diversion) is similar to UP-1, but data indicates non-support.  There is a sense that this reach may actually have potential/seasonal support, but data limitations prevented such a finding.  Support for COLD improves with distance upstream in UP-2, with the middle segment (up to Dorel Road) having partial support and the upper portion full support.  Segments UP-3 and UP-4 in Alum Rock Park fully support COLD, with some uncertainty due to a lack of temperature data.  Arroyo Aguague (UP-6) was found to partially support COLD, with the lack of available indicator macroinvertebrate data preventing a full support finding.

Currently, the best habitat for steelhead appears to be in the middle section of Upper Penitencia Creek (upper portion of UP-2 through UP-4).  Flowing out of Alum Rock Park, the upper stream reaches are less disturbed and provide cool stream temperatures, riffle habitats, and riparian vegetation necessary for successful steelhead spawning and rearing.  Resident rainbow trout occur in these reaches.  Anadromous fish passage has been improved recently at the Noble Avenue diversion, a frequent barrier in past years.

A total of 69 data sets were reviewed for use in the COLD use assessment in the Upper Penitencia Creek subwatershed.  Data from 13 of these data sets were eventually used to develop the assessment results.

Subsequent to completion of the pilot assessment, a significant new data set became available from the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE).  While a small portion of this data was used in the assessment (fish habitat mapping, streamflow, and stream temperature), most of the FAHCE project’s conclusions concerning limiting factors and habitat quality are contained in the documents that were not available at the time of the pilot assessments.  Due to the significance of this information, some of the key conclusions of the FAHCE project regarding the COLD use are described in Section 6.3 under each individual waterbody.
  This additional data was not used to modify the pilot assessment results in any way but should eventually be incorporated into future reach-specific assessment work undertaken by WMI stakeholders.

Detailed comments and suggestions on the COLD assessment were received from WMI stakeholders and are described in Section 6.3 for each applicable waterbody.  Again, this information was not used to modify the pilot assessment results but should, where warranted, be addressed as part of future reach-specific assessment work undertaken by WMI stakeholders.

6.2.2.2
Municipal and Domestic Water Supply (MUN)

There are insufficient data for all reaches in this watershed to make any determinations of support for MUN.

A total of five data sets were reviewed for use in the MUN use assessment in the Upper Penitencia Creek subwatershed.  No data from any of these data sets were found sufficient for the assessment.

6.2.2.3
Protection From Flooding (PFF)

Six of eight stream reaches in the Upper Penitencia Creek subwatershed had adequate data to make a determination of support for the PFF interest.  No data were available for Dutard Creek and Cherry Flat Reservoir.

The results of the assessment for the PFF interest indicate full support for all reaches where data were available, with the exception of the two lower-most reaches, UP-1 and UP-2.  In these reaches of Upper Penitencia Creek, the channel’s inability to convey the 100-year flood event led to findings of non-support.  Historical occurrences of flooding in this area and the presence of urban land uses within the identified floodplain zone reduce the level of uncertainty for these findings to the lowest level.  Full support for PFF was found in segments UP-3, UP-4, UP-5, and UP-6, with very low uncertainty due to firm data on those reaches’ ability to convey the 100-year event.

A total of 23 data sets were reviewed for use in the PFF interest assessment for the Upper Penitencia Creek subwatershed.  Of these, 15 were used to develop the assessment results.

The logic diagram in the Assessment Framework for the PFF interest required that this evaluation be conducted for “current” development conditions as well as “future” development conditions.  Future conditions were defined in the framework as being consistent with the future development assumptions incorporated in the Water District’s Waterways Management Model (WMM).  Output from the WMM was the primary data set used to determine the support status for this interest in reaches where the data was available.  In reviewing this data, it was difficult to determine exactly how future development was accounted for in the WMM and what assumptions were made.  In addition, it was noted that, as flood return intervals increase, the corresponding importance of the amount of impervious area in a watershed on surface runoff decreases.  For lower frequency flood events, the amount of imperviousness in a watershed will have a large impact on the amount of runoff that is generated.  However, at high return interval floods (such as the 100-year), it makes little difference whether a watershed is fully or partially developed with urban uses (impervious surfaces).  Virtually all of the precipitation is going to generate surface runoff due to ground saturation (Hollis, 1975).  Therefore, the distinction between current and future development in Santa Clara Basin watersheds for the purpose of evaluating 100-year flooding may be relatively moot.  Given these findings and the uncertainty over the level of future development assumed in the WMM data, the team decided to simply use the Water District’s designed channel capacity data as the benchmark for determining the adequacy of each reach to convey the 100-year flow.

Detailed comments and suggestions on the assessment of PFF were received from WMI stakeholders and are described in Section 6.3 for each applicable waterbody.  This information was not used to modify the pilot assessment results but should, where warranted, be addressed as part of future reach-specific assessment work undertaken by WMI stakeholders.

6.2.2.4
Preservation of Rare and Endangered Species (RARE)

Sufficient data for assessing support of the RARE beneficial use was limited to three of the stream reaches in the Upper Penitencia Creek subwatershed.  Data gaps were generally due to three different reasons: (1) a lack of special status species data, (2) outdated data, and (3) current data sets being too general to be useful.  The majority of the stream reaches with data gaps were in the rural upper portion of the subwatershed.

The results of the assessment for the RARE use were compromised by the lack of sufficient data in reaches UP-1, UP-CF, UP-5, UP-6, and UP-7.  Reaches UP-2, UP-3, and UP-4 fully support the RARE use due to the presence of steelhead trout and/or red-legged frog, with some uncertainty due to limited data on habitat.  Segment UP-4 has the potential to support this use based on one sighting of a tiger salamander, with high uncertainty due to a lack of other data.  No data on other WMI-listed special status species was available for the Upper Penitencia Creek subwatershed. 

More so than perhaps any of the other uses/interests, the RARE assessment was hampered by the reliance on existing data.  Biological field surveys are really needed to assess habitat conditions within the subwatershed for the species on the list.  Very few of these types of surveys were included in the data compiled for the assessment.  As a result, most of the support statements for RARE were based on species observations rather than habitat conditions.

A total of 33 data sets were reviewed for potential use in the RARE use assessment for the Upper Penitencia Creek subwatershed.  Of these, nine contained data that could be used to develop the assessment results.

Subsequent to completion of the pilot assessment, a significant new data set became available from the FAHCE project.  While a small portion of this data was used in the assessment (fish habitat mapping, streamflow, and stream temperature), most of the FAHCE project’s conclusions concerning limiting factors and habitat quality are contained in the documents that were not available at the time of the pilot assessments.  Due to the significance of this information, some of the key conclusions of the FAHCE project regarding the RARE use are described in Section 6.3 under each individual waterbody.  This additional data was not used to modify the pilot assessment results in any way but should eventually be incorporated into future reach-specific assessment work undertaken by WMI stakeholders.

Detailed comments and suggestions on the assessment of RARE were received from WMI stakeholders and are described in Section 6.3 for each applicable waterbody.  This information was not used to modify the pilot assessment results but should, where warranted, be addressed as part of future reach-specific assessment work undertaken by WMI stakeholders.

6.2.2.5
Water Contact Recreation (REC-1)

Sufficient data to make a determination of the support status for water contact recreation (REC-1) were available for all but three of the stream reaches in the Upper Penitencia Creek subwatershed.  However, only data on the tertiary (least preferred) aesthetics, water depth, and access indicators for assessing REC-1 support were available in the subwatershed.  Data were not available for any of the reaches on primary (pathogens in water) or secondary (other water quality) indicators.  Thus, all support statements made for REC-1 are limited in applicability to these indicators only and do not represent a conclusion based on the preferred type of data.

The aesthetics/access component of the REC-1 use is supported in segments UP-1 through UP-4 and UP-6.  In segments UP-1 and UP-2 (lower portion to Nobel Avenue diversion), seasonal support is based solely on water flow, so uncertainty is high.  In segments UP-2 (above diversion), UP-3, UP-4, and UP-6, support is based on both water flow and access data.  These reaches are largely located in a public park (Alum Rock Park), which offers good access to the public.  The use designation for these three reaches is given a lower uncertainty than the previous two reaches based on the strength of the access criterion.  However, the uncertainty level applies to the support status on tertiary indicators only.  Given the lack of data on preferred indicators throughout the subwatershed, overall uncertainty regarding REC-1 support must be considered extremely high.  There are no data applicable to REC-1 for Dutard Creek, Cherry Flat Reservoir, or Upper Penitencia Creek above Cherry Flat Reservoir (segments UP-CF, UP-5, and UP-7).

A total of 10 data sets were reviewed for potential use in the REC-1 use assessment for the Upper Penitencia Creek subwatershed.  Of these, five contained data that could be used to develop the assessment results.

As outlined in the Assessment Framework, the REC-1 assessment was to include a fish consumption component.  Based on concern expressed by WMI stakeholders, the Regional Board reviewed this issue and determined that fish consumption should not be evaluated as part of the REC-1 use.  Therefore, the results of the fish consumption portion of the pilot assessment have been removed from this report.

Detailed comments and suggestions on the assessment of REC-1 were received from WMI stakeholders and are described in Section 6.3 for each applicable waterbody.  This information was not used to modify the pilot assessment results but should, where warranted, be addressed as part of future reach-specific assessment work undertaken by WMI stakeholders.

6.3
Detailed Assessment Results by Waterbody

This section discusses the results of the pilot beneficial use/stakeholder interest assessments for the Upper Penitencia Creek subwatershed on a waterbody-by-waterbody basis.  The methodology and approach used for the pilot assessments is described in Chapter 3.  Information regarding data sufficiency for the Upper Penitencia Creek subwatershed is provided in Section 6.2.1.  Overall results for each beneficial use/stakeholder interest are described in Section 6.2.2.

The detailed results for each of the eight stream segments in the subwatershed are shown in Figure 2-4 (in map form) and in Appendix 6-A, Tables 1-6 (in bar chart form).  Individual summary tables containing the assessment results for each reach are presented in Appendix 6-B.  These tables include information on limiting factors, suspected causes, as well as “local knowledge comments” from WMI stakeholders.  The primary messages contained in this information are also summarized in the text of this section for each waterbody in the watershed.  The final page of Appendix 6-B contains a listing of the stream reaches in the Upper Penitencia Creek subwatershed for which insufficient data were available for all five uses.  

The list of data sets used in the assessment (in Appendix 6-C) may be cross-referenced with the data set identification numbers in the tables of Appendix 6-B to inform the reader of the specific data sets used to reach the conclusions for each stream reach and use.  Given the lack of consistent data from reach to reach for each use/interest, it is critical that all statements of use support be viewed in light of the attached level of uncertainty.  For additional detail concerning the results of the pilot assessments, please see the following:

· Appendix B to this report describing the lessons learned from the pilot assessments

· Appendix C to this report describing the data sufficiency evaluation and the data gaps identified for each stream reach

· Appendix D to this report describing the factors limiting full use support as discerned by the pilot assessment as well as some suspected causes for these factors

Subsequent to completion of the pilot assessment, a significant new data set became available from the FAHCE project.  While a small portion of this data was used in the assessment (fish habitat mapping, streamflow, and stream temperature), most of the FAHCE project’s conclusions concerning limiting factors and habitat quality are contained in the documents that were not available at the time of the pilot assessments.  Due to the significance of this information, some of the key conclusions of the FAHCE project regarding factors limiting the COLD and RARE uses are described in this section and in the “Suspected Causes” boxes in Appendix 6-B.  This additional data was not used to modify the pilot assessment results in any way but should eventually be incorporated into future reach-specific assessment work undertaken by WMI stakeholders.

6.3.1
Upper Penitencia Creek Subwatershed

Assessment results for waterbodies in the Los Gatos Creek subwatershed are discussed by individual waterbody in this section.

6.3.1.1
Upper Penitencia Creek (UP-1 through UP-5)

COLD: The COLD use was found to be supported in the middle portion of Upper Penitencia Creek, with resident rainbow trout, anadromous steelhead trout, and chinook salmon.  Lower reaches have limited flow and high temperatures and thus were found to have potential or partial support only.  Augmented summer streamflow (in the form of releases from off-channel percolation ponds and Cherry Flat Reservoir) usually does not extend downstream UP-1.  Winter and spring streamflow is variable and may be too warm for Chinook spawning and rearing due to the relatively open channel; however, more temperature data is needed to fully determine this.  From the Nobel Ave. diversion upstream to Dorel, pools are present during some summers.  This area partially supports the COLD use with steelhead sometimes present.  Augmented summer streamflow tends to peter out in this stretch, though pools may remain.  Low flows cause an elevation in stream temperatures.  Above Dorel, the stream fully supports the COLD use.  Steelhead have been documented in these reaches and temperatures meet applicable criteria for support.  Low summer streamflows, however, may affect support during drier years.  No data were available for the reach above Cherry Flat Reservoir.
The FAHCE data that became available subsequent to completion of the assessment notes that habitat below Alum Rock Park is constrained by urban influences, including a limited flood plain and ongoing human disturbance (FAHCE, 2000).  

Stakeholder comments have provided the following information regarding COLD use support in Upper Penitencia Creek:

· UP-4: Natural waterfalls in Alum Rock Park serve as barriers to anadromous fish; an artificial passage barrier was created during the course of streambank protection work in around 1999 (Neudorf, pers. comm., 2002).
· UP-5: Grazing activities in the upper watershed may be impacting the suitability of the stream for COLD (Mulvey, pers. comm., 2002).
MUN: There were insufficient data to make a determination regarding MUN use support in any reach in the Upper Penitencia Creek subwatershed.

Stakeholder comments have provided the following information regarding MUN use support in Upper Penitencia Creek:

· UP-5: Grazing activities in the upper watershed may be impacting the suitability of the stream for MUN (Mulvey, pers. comm., 2002).
PFF: The PFF interest is supported in Upper Penitencia Creek with the exception of the lower reaches (UP-1 and UP-2) which are limited in flood capacity and therefore do not support the PFF interest.  In addition, urban commercial and residential land uses have encroached into the natural channel floodplain in such a manner that 100-year flood flows in these areas are likely to cause property damage.  Within UP-2, the undersized section is from downstream of Capitol Ave to upstream of Piedmont Road.  An additional section downstream of Jackson Ave is only slightly undersized for the 100-year flow.

RARE: The RARE use is supported for steelhead and red-legged frog with moderately high certainty and is potentially supported for tiger salamander, though data limitations for the latter are severe.  No data were available for the lower-most reach of the creek and the portion upstream of Cherry Flat Reservoir.  Significant portions of Upper Penitencia Creek are protected within Alum Rock Park, which enhances potential special status species habitat.

REC-1: The REC-1 use is partially to fully supported in Upper Penitencia Creek based on tertiary indicators addressing aesthetics and recreational access.  In the lower part of the creek (UP-1 and UP-2 below Dorel), support is partial because it is generally limited to the wet season as this portion of the creek is ephemeral to perennial, depending on precipitation.  Even so, uncertainty is high due to spotty data.  Significant portions of the remainder of Upper Penitencia Creek are protected within Alum Rock Park, which provides excellent public access and recreational opportunity.  These reaches are considered to fully support REC-1.  Data were not available on aesthetics or access in UP-5, nor were any data on the primary (pathogens) or secondary (other water quality parameters) indicators for REC-1 available in the subwatershed.

6.3.1.2
Arroyo Aguague (UP-6)

Though data were limited, Arroyo Aguague was found to at least partially or seasonally support COLD, PFF, and REC-1.  Its confluence with Upper Penitencia Creek is within Alum Rock Park; upstream it flows within a steep canyon and is isolated from most human influence and use.  Resident rainbow trout have been recorded here.  The stream probably meets criteria for full support of COLD, but indicator macroinvertebrate data are lacking.  Summer streamflows are low, but relatively persistent upstream in the reach as seepage in the Calaveras Fault zone.  Flow was present upstream even during the 1976-77 drought. Available access and limited streamflow in the lower part of the creek led to the REC-1 support finding.  However, access is not available to upper portions of the creek due to several natural barriers, including a waterfall, as well as adjacent private property and rugged, steep topography.  In addition, low summer flow in lower end of reach is caused by the natural infiltration of already low summer streamflows as water moves through the reach.  No other data on REC-1 indicators were available.  No data were available to assess MUN and RARE support in this reach.

The FAHCE data that became available subsequent to completion of the assessment notes that fish passage is difficult due to small boulder cascades along Arroyo Aguague (FAHCE, 2000).  

Stakeholder comments have provided the following information regarding use/interest support in Arroyo Aguague:

· COLD and MUN: Grazing activities in the upper watershed may be impacting the suitability of the stream for each of these uses (Mulvey, pers. comm., 2002).
6.3.1.3
Dutard Creek (UP-7)

Insufficient data were available to assess any of the uses/interests in this reach.

6.3.1.4
Cherry Flat Reservoir (UP/CF)

Insufficient data were available to assess any of the uses/interests in this reach.

6.4
Recommendations on Further Data Collection and Analysis 

Future data collection in the Upper Penitencia Creek subwatershed will depend upon priorities established by the WMI.  Some uses/interests may be prioritized over others, and this will identify the most important types of data for early collection.  Additional detail regarding data gaps is provided in Appendix C.  Also see Chapter 2 for a more comprehensive discussion of future data collection.

For the five uses/interests studied in the pilot assessment, the following represent the most significant data gaps:

COLD: 

· Data on stream temperature and indicator macroinvertebrate presence in late summer in the main stem of Upper Penitencia Creek to facilitate confident findings of support status for reaches UP-1 through UP-4

· Data on stream temperature, indicator macroinvertebrate presence and fish assemblage for reach UP-6, which seems to offer high potential for use support due to the protected nature of its watershed, yet very little data of any kind are available

MUN:
· Wet and dry weather drinking water quality data is needed in all reaches, but the focus should be on reaches from which drinking water supplies are currently being drawn (UP/CF, UP-2, UP-3, UP-4)

PFF:

· Data on channel capacities for Dutard Creek should be collected due to the high level of development in this drainage

RARE:

· Data on special status species presence and/or habitat in UP/CF, UP-5, and UP-6 should be collected due to the potential for use support in these relatively protected reaches 

REC-1:
· Water quality data on pathogens (fecal coliform, e.coli) and other parameters of concern for skin contact should be collected in all reaches, particularly those within Alum Rock Park were recreation is most likely to occur.  The availability of this data will allow for complete support statements throughout the subwatershed.
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Appendix 6-A

Pilot Assessment Result Charts
Appendix 6-A contains a series of six tables displaying bar charts which illustrate the conclusions of the pilot assessment for the Upper Penitencia Creek subwatershed.  Table 1 summarizes the support status for each of the five beneficial uses/stakeholder interests within each of the eight stream reaches in the subwatershed.  Tables 2 through 6 display the same information, along with the associated uncertainty rating, for each individual use/interest.  In instances where no bar is present above a stream reach identification code, sufficient data were not available to assess any of the uses/interests for that reach.  A list of stream reaches, waterbodies, and identification codes is located in Appendix 6-B.

The tables in Appendix 6-A are organized as follows:

· Table 1: Overall Support Status by Reach (all uses)

· Table 2: Support Status and Uncertainty Ratings for COLD

· Table 3: Support Status and Uncertainty Ratings for MUN

· Table 4: Support Status and Uncertainty Ratings for PFF

· Table 5: Support Status and Uncertainty Ratings for RARE

· Table 6: Support Status and Uncertainty Ratings for REC-1

Insert Appendix 6-A, Tables 1 through 6

Appendix 6-B

Reach Summary Tables
Appendix 6-B contains a series of tables summarizing the pilot assessment results for all of the reaches in the Upper Penitencia Creek subwatershed where sufficient data existed for at least one of the five uses/interests.  Reaches with insufficient data for all uses/interests do not have individual tables but are instead compiled and listed on the last page of this appendix.  A listing of all reaches in the watershed and the page number in this appendix where each reach can be found is provided below.

Reach
Waterbody
Reach Limits (downstream to upstream)
Page

UP-1
Upper Penitencia Creek
Confluence with Coyote Creek to North Jackson Avenue Bridge
1

UP-2
Upper Penitencia Creek
North Jackson Avenue to Alum Rock Park boundary
4

UP-3
Upper Penitencia Creek
Alum Rock Park boundary to confluence with Arroyo Aguague
8

UP-4
Upper Penitencia Creek
Confluence with Arroyo Aguague to Cherry Flat Reservoir
11

UP/CF
Cherry Flat Reservoir
Entire Reservoir
20

UP-5
Upper Penitencia Creek
Cherry Flat Reservoir to source
14

UP-6
Arroyo Aguague
Entire Subwatershed
17

UP-7
Dutard Creek
Entire Creek
20

Insert Appendix 6-B reach summary tables

Insert Appendix 6-B “last page” listing of reaches with no data

Appendix 6-C

Data Sets Used in Assessment
Appendix 6-C contains a list of every data set that was ultimately used in developing the assessment conclusions in Appendix 6-B.  Readers interested in knowing what data sets were used for a specific reach/use evaluation should first locate the reach and use of interest in the reach summary tables in Appendix 6-B.  The data set identification numbers listed in those tables can be cross-referenced to the data set identification numbers in this appendix.  Information about each data set (title, source, date) is presented in this appendix.  This information is extracted from the metadata data base developed to support the WMI assessments. 

Insert Appendix 6-C
� Because the Watershed Characteristics Report (WCR) itself contains voluminous references to various sources, sections of this chapter that contain information from the WCR are cited with the notation (Santa Clara Basin WMI, 2001).  Readers are directed to the references in Chapter 7: Natural Setting of the WCR to determine the original source of the information.


� Upper Penitencia Creek was diverted along Berryessa Road into Coyote Creek by farmers in 1875, separating Upper Penitencia Creek from Lower Penitencia Creek.


� FAHCE collected data and developed its conclusions based on the existing habitat. Their charge was not to re-engineer the entire watershed, but rather optimize the management of existing resources.  The study area for the FAHCE Limiting Factors Analysis didn't extend into the tidally influenced zone of the stream as water supply operations have minimal impact in this reach.  The WMI Assessment Framework and FAHCE did not share the same criteria for cold freshwater habitat suitability.  The WMI adopted a more liberal criteria that allows more habitat to be described as suitable for coldwater resources.  FAHCE had to accept the criteria that was set by the National Marine Fisheries Service and the California Department of Fish and Game (Akin, pers. comm., 2002).






