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Appendix D

Limiting Factors Analysis

1.1 Introduction

This memorandum summarizes the limiting factors that were identified during the pilot assessments and lists suspected or possible causes contributing to the limiting factors for reaches/uses where sufficient data were available for making a relatively confident finding of use support.

The memorandum also describes the types of limiting factors identified for each of the five beneficial uses/stakeholder interests studied in the pilot assessments and the most likely cause(s) for each limiting factor.  Specific limiting factors within each stream reach and their suspected cause, where identifiable, are presented in more detail in Tables 2-6 at the end of the memorandum.

For the COLD and RARE uses, the limiting factors identified during the pilot assessments are supplemented by conclusions taken from the Fisheries and Aquatic Habitat Collaborative Effort (FAHCE) data.  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. 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.

Local knowledge comments supplied by WMI stakeholders are not referenced in this memorandum but are instead contained in the waterbody-by-waterbody discussion of the assessment results in Sections 4.3, 5.3, and 6.3 of the main report.  This information is also included in the reach summary tables in Appendices 4-B, 5-B, and 6-B in the main report.

For more detail concerning the implications of these limiting factors and appropriate next steps for analysis, please see Chapter 2 of the main report.

1.2 Limiting Factors

Limiting factors are simply defined as whatever is preventing a use/interest from being supported in a stream or stream reach.  Within the context of the WMI’s Assessment Framework and the pilot assessments, limiting factors were identified wherever a use/interest was not found to be fully supported within a specific stream reach.  The 

limiting factors consist of the indicator(s) that did not meet the threshold criteria specified in the Assessment Framework based on the available data.

1.3 Suspected Causes and Uncertainty

The potential causes of a limiting factor may vary considerably from reach to reach within a stream, or they may be similar.  Some causes are relatively easy to identify or hypothesize, others are more difficult.  Given the nature of the pilot assessments and the inconsistent availability of data for every use/interest in every stream reach, the assessment teams did not feel comfortable identifying potential causes for limiting factors where the conclusions regarding use/interest support were made with high levels of uncertainty (uncertainty rating of C or D).  The rationale here was that additional data should first be collected to determine whether or not the use/interest in question is being fully supported (in other words, to verify the findings of the pilot assessment) before any attempt is made to identify the cause of potential non- or partial support.

Thus, only stream reaches where a use/interest was found to be less than fully supported with a high level of certainty (uncertainty rating of A or B) were examined for the purpose of listing potential/suspected causes for the limiting factors.  These reaches are listed in Table 1.  It should also be emphasized that the suspected causes outlined in this memo will, in most cases, need validation through the collection and review of additional data.  An approach for accomplishing this is outlined in Section 1.5 of this memorandum.

1.4 Limiting Factors and Suspected Causes by Use/Interest

A general description of the limiting factors and suspected causes identified during the pilot assessments is presented below, segregated by use/interest.  For additional detail on each stream reach, please see Tables 2 through 6 at the end of this document.  A more detailed discussion of limiting factors, including situations where the factors appear to be natural and not human-caused, is provided in Sections 4.3, 5.3, and 6.3 of the main report.  Pertinent conclusions from a preliminary review of the FAHCE data (not used in the pilot assessments) are listed in this section where relevant.  However, local knowledge comments from WMI stakeholders are not included here but are instead presented in the main report (Chapters 4-6).  

1.4.1 Cold Freshwater Habitat (COLD)

In general, stream hydrology, morphology, stability, and water flows are the prime factors that can limit the ability of a waterbody to support the COLD use.  If these factors are not within acceptable ranges then habitat, macroinvertebrates, velocities and temperature will be adversely affected.

Table 1. Stream Reaches with Less Than Full Support of a Use/Interest (High Certainty)

Guadalupe Watershed
Level of Support
Partial Support w/ Certainty (i.e. > 3)
Potential Support w/ Certainty (i.e. > 3)
Non-Support w/ Certainty (i.e. > 3)

Support and Uncertainty Ratings for COLD
Quantity/

Reach Number
7
Guadalupe River (GR-5)

Guadalupe Creek (GR/GC-1)

Los Gatos Creek (GR/LG-1)

Moody Gulch (GR/LG-13)

Alamitos Creek (GR/AL-1 and 

GR/AL-2)

Arroyo Calero (GR/AC-1)
4
Guadalupe River (GR-1 to 4)
0


Support and Uncertainty Ratings for MUN
Quantity/

Reach Number
1
Guadalupe Reservoir (GR/GC/GR)
0

3
Guadalupe River (GR-1 and GR-3)

Calero Reservoir

(GR/AC/CR)

Support and Uncertainty Ratings for REC-1
Quantity/

Reach Number
0

0

3
Guadalupe River (GR-1 to 2 and

GR-5)



Support and Uncertainty Ratings for PFF
Quantity/

Reach Number
0

0

9
Guadalupe River (GR-1 to 5)

Los Gatos Creek (GR/LG-1)

Randol Creek (GR/AL-11)

Canoas Creek

(GR/CC-1)

Ross Creek

(GR/RC-1)

Support and Uncertainty Ratings for RARE
Quantity/

Reach Number
0

3
Guadalupe Creek (GR/GC-1)

Los Gatos Creek 

(GR/LG-1 and 

GR/LG-4)
0


Table 1 (cont’d).  Stream Reaches with Less Than Full Support of a Use/Interest (High Certainty)

San Francisquito Watershed
Level of Support
Partial Support w/ Certainty (i.e. > 3)
Potential Support w/ Certainty (i.e. > 3)
Non-Support w/ Certainty (i.e. > 3)

Support and Uncertainty Ratings for COLD
Quantity/

Reach Number
7
San Francisquito Creek (SF-4)

Bear Creek (SF/BC-1)

Dry Creek (SF/BC-2)

Bear Gulch (SF/BC-3 and 4)

West Union Creek (SF/WU-1 and 2)

Squealer Gulch (SF/WU-5)
0

3
San Francisquito Creek (SF-2)

Appletree Gulch

(SF/WU-3)

Tripp Gulch

(SF/WU-4)

Support and Uncertainty Ratings for MUN
Quantity/

Reach Number
0

0

2
San Francisquito Creek (SF-5)

Los Trancos Creek (SF/LT-1)

Support and Uncertainty Ratings for REC-1
Quantity/

Reach Number
0

0

1
Squealer Gulch (SF/WU-5)

Support and Uncertainty Ratings for PFF
Quantity/

Reach Number
2
Corte Madera Creek (SF/CM-1)

Sausal Creek 

(SF/SC-1)
0

4
San Francisquito Creek (SF-1 to 3)

Buckeye Creek (SF/LT-3)

Support and Uncertainty Ratings for RARE
Quantity/

Reach Number
0

0

0


Upper Penitencia Watershed
Level of Support
Partial Support w/ Certainty (i.e. > 3)
Potential Support w/ Certainty (i.e. > 3)
Non-Support w/ Certainty (i.e. > 3)

Support and Uncertainty Ratings for COLD
Quantity/

Reach Number
2
Upper Penitencia Creek (UP-2)

Arroyo Aguague

(UP-6)
1
Upper Penitencia Creek (UP-1)
0


Support and Uncertainty Ratings for MUN
Quantity/

Reach Number
0

0

0


Support and Uncertainty Ratings for REC-1
Quantity/

Reach Number
1
Arroyo Aguague (UP-6)
0

0


Support and Uncertainty Ratings for PFF
Quantity/

Reach Number
0

0

2
Upper Penitencia Creek (UP-1 and 2)

Support and Uncertainty Ratings for RARE
Quantity/

Reach Number
0

0

0


The primary factors noted in the pilot assessment limiting the availability of cold freshwater habitat in the stream reaches listed in Table 2 are the lack of indicator macroinvertebrates and low or non-existent summer streamflow.  Temperatures too high to sustain cold freshwater species were also noted in several reaches.  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 macroinvertebrates (cased caddis flied and stoneflies) is also eliminated through this same process.

The cause of the lack of summer streamflow, however, was not always clear from the data.  In some cases, such as Dry Creek (SF/BC-2) and Appletree Gulch (SF/WU-3) in the San Francisquito watershed, the streams are naturally ephemeral and thus would not likely ever be able to fully support the beneficial use.  These are examples of situations where one of the limiting factors is natural, rather than human-caused.

Isolating specific causes contributing to the limiting factors in each reach is beyond the scope of the type of planning level assessment (based only on review of existing data with no field verification) performed in the three pilot watersheds.  However, subsequent to completion of the pilot assessment, a significant new data set became available from the FAHCE process.  Due to the significance of this information, some of the key conclusions of the FAHCE project regarding limiting factors affecting the COLD use are described in Section 4.3 of the main report under each individual waterbody and are highlighted in Table 2.  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.

The FAHCE investigations placed a greater emphasis on specific habitat requirements than did the pilot assessment approach and was targeted at habitat for anadromous steelhead, rather than cold freshwater species in general.  Rather than placing primary importance on the presence or absence of cold water dependent fish and macroinvertebrate species, the FAHCE process focused on the suitability and quality of the habitat.  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.
From the information available, it appears that the FAHCE process has collected data on Upper Penitencia Creek (all reaches except UP-5), the mainstem Guadalupe River (reaches GR-1 through GR-5), Guadalupe Creek (GR/GC-1 through GR/GC-3 and GR/GC-8), Alamitos Creek (GR/AL-1 through GR/AL-2), and Arroyo Calero (GR/AC-1).  General conclusions reached by the FAHCE investigators include the following:

· SCVWD facilities and operations, including changes in hydrologic conditions resulting from reservoir storage and operation, channel modifications for water conveyance, groundwater recharge, and flood control, represent a significant factor limiting habitat for various salmonid life stages.

· SCVWD and San Jose Water Company reservoirs and dams are impassable barriers limiting the upstream migration of salmonids within the Guadalupe watershed.  This loss of access to suitable upstream spawning and juvenile rearing areas within the upper reaches of the Guadalupe watershed is a significant factor limiting the availability of habitat for salmonids.

· SCVWD operations put more water in streams than occurs naturally during summer.  Upper Penitencia, Los Gatos, Guadalupe, Calero and Alamitos all are naturally ephemeral or intermittent streams and currently have greater stream flow as a result of District operations during the summer. 

· A total of 46 passage barriers within the Guadalupe River watershed were identified as limits to habitat availability and quality for salmonids.  These barriers include natural structures and constructed structures.

· Seasonal hydrology (naturally low summer flow and high storm flows resulting from urban runoff) and instream flow variation due to reservoir operation both limit migration opportunities for adult and juvenile steelhead and Chinook salmon in the Guadalupe River watershed.

· Reservoir operations, including storage and release of cold water during summer months, affect salmonid habitat both positively and adversely through the reduction and elevation of water temperatures downstream and the increase in streamflow during summer months.

· The availability of suitable spawning gravels in reaches downstream of the reservoirs is low and the quality of the gravels has been adversely affected by the deposition of fine silt and sand.  The availability of instream cover is relatively low, as is stream channel habitat diversity and complexity.  Causes for this include urban development, land use practices, channel modifications, and reservoir operations.

· The seasonal and geographic distribution of water temperature conditions within the watersheds is identified as a significant factor limiting habitat availability and quality for juvenile steelhead rearing.  Factors to blame for this include the magnitude of instream flow, solar radiation and atmospheric temperature in conjunction with degree of channel shading, channel depth and width, and flow velocity.

The findings of the FAHCE investigators are referenced for the appropriate reaches in Table 2.  However, the FAHCE effort represents part of the next step in the overall WMI assessment process in that it involves field data collection and a closer examination of changing stream characteristics within each reach.  For more detail on the implications of the FAHCE data for future WMI assessment work, see Chapter 2 of the main report.

1.4.2 Municipal and Domestic Water Supply (MUN)

Data gaps represented a significant impediment to the confident identification of limiting factors affecting the suitability of streams in the pilot watersheds for use as municipal or domestic water supply.  In reaches where the assessment team felt it had enough good data to determine the level of use support and where the criteria were exceeded, the limiting factors varied from reach to reach.  Turbidity and/or TDS were common limiting factors, as was fecal coliform count.  Without additional data collection, however, it is difficult to isolate the cause(s) of these exceedances.  As noted in Table 3, urban runoff and channel erosion are likely contributors.

1.4.3 Water Contact Recreation (REC-1)

Limiting factors affecting support of water contact recreation within the three watersheds were 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 cause(s) of these exceedances.  As noted in Table 4, urban runoff and channel erosion, as well as legacy contamination from historic mining are likely contributors.  For the other reaches, however, limitations concerning access to the stream and aesthetic problems (trash, water clarity, streamflow) form the limiting factor.  The list of possible causes for 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 more specific source to be identified. 

1.4.4 Protection From Flooding (PFF)

As defined by the Assessment Framework, a stream reach is considered to support this interest if it 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 floodplain.  At the planning level of the pilot assessments, it is difficult to probe deeper into the specific cause for the lack of adequate channel capacity without collecting field information and performing some modeling.  The details regarding specific sections of each reach that were found to be undersized are contained in Table 5.

Stream channels do not naturally have capacity to convey the 100-year flow.  This type of event is so infrequent that stream channels do not develop in such a manner that these flows can be conveyed within the channel margins.  Overbank flooding within the larger floodplain is expected to occur during these events.  Properly functioning stream channels reach the bankfull stage every 1.2 to 1.5 years.  Higher flows cause inundation of the flood prone area.  This flooding is normally beneficial as it relieves river energy, preventing downstream erosion and rejuvenates the soil in the flooded area.

In urbanized watersheds, however, channels are modified and engineered with the goal of having the capacity to convey the 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, it is often the case that urban development has already occurred in such a manner that there is no way to easily modify the channel to provide for the needed flood capacity.  This type of floodplain encroachment is common in older residential neighborhoods, mainly along sections of San Francisquito Creek.

Alternatively, the channel may simply not have been modified yet.  This is the case in sections of the mainstem Guadalupe River, where the SCVWD and U.S. Army Corps of Engineers have not yet completed a major flood control project designed to provide 100-year flow capacity.

Finally, the channel may in fact have been engineered to carry 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.  

1.4.5 Preservation of Rare and Endangered Species (RARE)

Without conducting detailed habitat surveys within the pilot watersheds for the species on the WMI’s special status species list, it is difficult to identify the factors limiting their presence.  The data that were available consisted primarily of species observations.  Detailed species habitat surveys of recent vintage were not present in the data compiled for the assessments.  Even the species observation data was so temporally and geographically scattered that there were very few reaches (three) where the assessment team was able to reach a relatively certain determination regarding use support.  Since species observation information does not provide much insight into habitat quality, the assessment team did not identify any limiting factors for these reaches.  Where applicable, conclusions concerning species habitat from the data sets reviewed for the assessment are included in Table 6.

General factors limiting the availability of suitable habitat for all of the species on the WMI’s special status species list common to all three pilot watersheds can be listed, but reach or stream specific conclusions concerning use support, limiting factors, and potential causes of the limiting factors are best determined through field survey work.  These factors include stream hydrology, morphology, stability, and water flows.  If these factors are not within acceptable ranges then habitat (including riparian areas) will be adversely affected.
The FAHCE effort has collected data pertaining to anadromous steelhead and Chinook salmon within the Upper Penitencia and Guadalupe watersheds.  This information is presented in Table 2 under the discussion of COLD limiting factors. 

1.5 Use of Limiting Factors Analysis – Next Steps

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 and described in the text of those chapters) 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.  

Additional discussion on this topic is contained in Chapter 2 of the main report.

Table 2.  List of Limiting Factors and Suspected Causes by Stream Reach for Cold Freshwater Habitat Use (COLD)

Watershed
Waterbody
Reach ID
Support Status
Level of Certainty
Limiting Factors
Suspected Causes

Upper Penitencia
Upper Penitencia Creek
UP-1
Potentially/Seasonally Supported
B
High summer temperatures and low or no summer stream flow
Augmented summer streamflow (as releases from off-channel percolation ponds and Cherry Flat Reservoir) usually does not extend downstream to this reach.  Winter and spring streamflow is variable and may be too warm for Chinook spawning and rearing due to relatively open channel; however, more temperature data is needed to fully determine this.

FAHCE information notes that habitat is constrained by urban influences, including a limited flood plain and ongoing human disturbance.

Upper Penitencia
Upper Penitencia Creek
UP-2
Reach is split into three sub-reaches for COLD assessment: UP-2A: non-support; UP-2B: partial support; UP-2C: full support
UP-CA: C; UP-CB: B; UP-CC: A
UP-2B: high summer temperatures exceed criteria, summer flow variability affects presence of juvenile steelhead
UP-2B: Nobel Ave. diversion to Dorel Rd. -- pools present during some summers; partial support with steelhead sometimes present.  Augmented summer streamflow tends to peter out in this stretch, though pools may remain.  Low flow causes elevation in stream temperatures.

Upper Penitencia
Arroyo Aguague
UP-6
Partial Support 
B
Low summer streamflows in lower portion of reach
Probably meets criteria for full support, but insect data lacking.  Summer streamflows are low, but relatively persistent upstream in the reach as seepage in the Calaveras Fault zone.  Flow present upstream even during 1976-77 drought.

FAHCE information notes that fish passage is difficult due to small boulder cascades.

Guadalupe
Guadalupe River
GR-1
Potential/Seasonal Support
B
Exceeds Chinook and steelhead temperature criteria; indicator macroinvertebrate criteria are not met based on limited sampling
Relatively high, but variable, water temperatures in winter, spring and summer; exceeds temperature criteria, but may support Chinook rearing in some years.  Spring and summer streamflows dependent upon regulated releases from upstream reservoirs for groundwater percolation, and presently required release to the reach is only 1 cfs (reach is downstream of percolation recharge zone).  Channel is largely lightly shaded, resulting in water warming during sunny periods.  No winter or spring sampling data to indicate whether successful Chinook spawning and rearing occur in reach.  However, Chinook smolts have been produced in some years from somewhere in the Guadalupe River or in Los Gatos Creek, despite failure to meet temperature criteria in the Guadalupe River.

FAHCE information notes that habitat is typified by long, deep, slackwater pools separated by an occasional short run or riffle.  Baseflow velocities are very low and water quality poor.  Lack of food production areas and no food transport are probably major factors limiting production.

Guadalupe
Guadalupe River
GR-2
Potential/Seasonal Support
B
Indicator macroinvertebrate criteria are not met; no records of summer steelhead rearing during 1985-94 sampling; exceeds summer temperature criteria at 3 of 4 sites in reach 
Relatively high, but variable, water temperatures in winter, spring and summer; exceeds temperature criteria, but may support Chinook rearing in some years.  Spring and summer streamflows dependent upon regulated releases from upstream reservoirs for groundwater percolation, and presently required release to the reach is only 1 cfs (reach is downstream of percolation recharge zone).  Channel is largely lightly shaded, resulting in water warming during sunny periods.  No winter or spring sampling data to indicate whether successful Chinook spawning and rearing occur in reach.  However, Chinook smolts have been produced in some years from somewhere in the Guadalupe River or in Los Gatos Creek, despite failure to meet temperature criteria in the Guadalupe River.  Conditions may also be suitable for Chinook spawning in the reach in some years.  During wet periods (1995-1999) cool groundwater inflows may be present.  High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that habitat is typified by long, deep, slackwater pools separated by an occasional short run or riffle.  Baseflow velocities are very low and water quality poor.  Lack of food production areas and no food transport are probably major factors limiting production.

Guadalupe
Guadalupe River
GR-3
Potential/Seasonal Support
B
Indicator macroinvertebrate criteria are not met in late summer; no records of summer steelhead rearing during 1985-94 sampling
Relatively high, but variable, water temperatures in winter, spring and summer; exceeds temperature criteria, but may support Chinook rearing in some years.  Spring and summer streamflows dependent upon regulated releases from upstream reservoirs for groundwater percolation, and presently required release to the reach is only 1 cfs (reach is downstream of percolation recharge zone).  Channel is largely lightly shaded, resulting in water warming during sunny periods.  No winter or spring sampling data to indicate whether successful Chinook spawning and rearing occur in reach.  However, Chinook smolts have been produced in some years from somewhere in the Guadalupe River or in Los Gatos Creek, despite failure to meet temperature criteria in the Guadalupe River.  Conditions may also be suitable for Chinook spawning in the reach in some years.  During wet periods (1995-1999) cool groundwater inflows may be present. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that this reach serves primarily as a migration corridor for steelhead and has poor to no rearing habitat.

Guadalupe
Guadalupe River
GR-4
Potential/Seasonal Support
B
Indicator macroinvertebrate criteria are not met in late summer; no records of summer steelhead rearing during 1985-94 sampling
Relatively high, but variable, water temperatures in winter, spring and summer; exceeds temperature criteria, but may support Chinook rearing in some years.  Spring and summer streamflows dependent upon regulated releases from upstream reservoirs for groundwater percolation, and presently required release to the reach is only 1 cfs (reach is downstream of percolation recharge zone).  Channel is largely lightly shaded, resulting in water warming during sunny periods.  No winter or spring sampling data to indicate whether successful Chinook spawning and rearing occur in reach.  However, Chinook smolts have been produced in some years from somewhere in the Guadalupe River or in Los Gatos Creek, despite failure to meet temperature criteria in the Guadalupe River.  Conditions may also be suitable for Chinook spawning in the reach in some years.  During wet periods (1995-1999) cool groundwater inflows may be present. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that this reach serves primarily as a migration corridor for steelhead and has poor to no rearing habitat.

Guadalupe
Guadalupe River
GR-5
Partial Support and Potential/Seasonal Support    
B
Indicator macroinvertebrate criteria are not met in late summer
Similar to reaches GR-1-4, in that summer streamflows depend upon releases from upstream reservoirs for groundwater percolation.  However, the reach is within the recharge zone and streamflows are higher within this reach, but flows rapidly decline and temperatures increase downstream within this reach; suitable fast-water feeding habitat is scarce within the reach, so summer steelhead rearing is usually limited, but variable among years.  The reach is lightly shaded and the channel is generally wide.  Winter water temperatures exceed Chinook spawning and rearing criteria, but successful spawning and rearing may occur in some years. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that this reach serves primarily as a migration corridor for steelhead and has poor to no rearing habitat.

Guadalupe
Los Gatos Creek
GR/LG-1
Partial Support and Potential Seasonal Support
B
Low streamflows and high temperatures; indicator macroinvertebrates not present in late summer (1998)
Spring and summer streamflows dependent upon releases from Lexington and Vasona reservoirs, with substantial water heating through the percolation zones upstream of Meridian Avenue.  Some augmentation from groundwater in wet periods (1995-1999).  Low streamflows and high water temperatures restrict summer steelhead rearing to scarce fast-water habitats.  Winter and spring water temperatures are likely to exceed Chinook spawning and rearing criteria, due to limited shading in portions of reach; however, temperature data and winter/spring fish sampling data are absent. High storm flows resulting from urban runoff may degrade habitat.



Guadalupe
Moody Gulch
GR/LG-13
Partial Support
B
None identified
Probably fully supported, at least during wet years, but insect data are absent.

Guadalupe
Guadalupe Creek
GR/GC-1
Partial Support
A
Temperature and streamflow conditions decline downstream within reach; upper portion of reach meets criteria in wet years; limited temperature data exceeds criteria
Releases from Guadalupe Reservoir and Trans-Valley Pipeline for percolation support summer streamflow, but flow declines and temperatures increase within the reach.  Amount and quality of fast-water feeding habitat therefore declines with the reach, and conditions change with year to year variation in the amount of releases.  Upper half of the reach, with higher flows and lower temperatures is likely to be suitable, but lower half of reach may usually be too warm and slow. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that the riparian zone in this reach is very sparse, the channel incised, and the substrate compacted leading to a fair to poor rating for salmonid habitat.

Guadalupe
Alamitos Creek 
GR/AL-1
Partial Support
A
Indicator macroinvertebrates not present at 2 of 3 locations in late summer
Releases from Almaden and Calero Reservoirs for percolation provide summer streamflow, but flows decline and temperatures increase within the reach.  Fast-water feeding habitat declines downstream within the reach.  Channel is less shaded downstream within the reach increasing temperature effects. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that this reach contains a suitable combination of pools, riffles, and runs with good quality habitat and relatively good complex shelter for salmonids.

Guadalupe
Alamitos Creek 
GR/AL-2
Partial Support
A
Indicator macroinvertebrates not present in late summer 1998; older data indicates they are present; mercury exceeds criteria; turbidity exceeds criteria in limited sampling
Releases from Almaden Reservoir for percolation in downstream reaches maintain relatively high and cool streamflows for most of summer in most years.  Outlet structures require periodic maintenance and reservoir draining, which may impact availability of streamflow and could affect indicator macroinvertebrate presence. 

FAHCE information notes that this reach contains a suitable combination of pools, riffles, and runs with good quality habitat and relatively good complex shelter for salmonids.

Guadalupe
Arroyo Calero
GR/AC-1
Partial Support
A
Indicator macroinvertebrates not present at 3 of 4 sites in reach in 1998
Stream substrate is dominated by fine sediment and summer streamflows are relatively turbid, which may affect insect abundance and presence of intolerant species.  Summer streamflows depend upon releases from Calero Reservoir for groundwater percolation, primarily downstream of the reach.  Releases vary seasonally and among years due to reservoir storage.  Summer temperatures are relatively cool, but increase downstream within the reach. High storm flows resulting from urban runoff may degrade habitat.

FAHCE information notes that this reach contains a suitable combination of pools, riffles, and runs with good quality habitat and relatively good complex shelter for salmonids.

San Francisquito
San Francisquito Creek
SF-2
Non Support
A
Stream goes dry in most summers – reach is ephemeral; poor spawning habitat; barriers to fish migration
Low streamflows from upstream are lost to percolation and riparian vegetation use before they get to this reach in summer.  

San Francisquito
San Francisquito Creek
SF-4
Partial Support
B
Low streamflows and scarce riffles inhibit insect production within this reach
Low streamflows in reach, which decline or are absent in the lower portion of the reach.  Substrate quality and stream gradient decline downstream within the reach, reducing riffle quantity and quality.  Groundwater pumping may be aggravating naturally dry watershed conditions.

San Francisquito
Bear Creek
SF/BC-1
Partial Support
A
Low summer streamflows and the presence of a fish passage barrier
Low summer streamflows, with portions of the channel intermittent in drier years.  Channel is well-shaded, and summer water temperatures should be cool.  Private groundwater pumping may be impacting summer streamflows in a naturally relatively dry watershed.

San Francisquito
Dry Creek
SF/BC-2
Partial Support
A
Reach is ephemeral; barriers
Small, dry watershed, with substrate dominated by sand.  Unlikely to support significant steelhead rearing, though some juvenile presence has been noted, even in wet years due to lack of surface flow by fall.  This is a case where the limiting factors are primarily natural.

San Francisquito
Bear Gulch
SF/BC-3
Partial Support
A
Low summer stream flow
Low summer streamflows, with portions of the channel intermittent in drier years.  Channel is well-shaded, and summer water temperatures should be cool.  Private groundwater pumping may be impacting summer streamflows in a naturally relatively dry watershed.  Major diversion for domestic water upstream reduces streamflows.

San Francisquito
Bear Gulch
SF/BC-4
Partial Support
B
None identified
Cool, relatively abundant summer streamflows.  Probably fully supports use.

San Francisquito
West Union Creek
SF/WU-1
Partial Support
B
Low summer streamflows; possible barriers
Low summer streamflows, with portions of the channel intermittent in drier years.  Channel is well-shaded, and summer water temperatures should be cool.  Private groundwater pumping may be impacting summer streamflows in a naturally relatively dry watershed.

San Francisquito
West Union Creek
SF/WU-2
Partial Support
B
Low summer streamflows; possible barriers
Low summer streamflows, with portions of the channel intermittent in drier years.  Channel is well-shaded, and summer water temperatures should be cool.  Private groundwater pumping may be impacting summer streamflows in a naturally relatively dry watershed.

San Francisquito
Appletree Gulch
SF/WU-3
Non Support
A
Reach is ephemeral
Naturally small, dry watershed.  Winter streamflow only.  Limiting factors are primarily natural.

San Francisquito
Tripp Gulch
SF/WU-4
Non Support
A
Reach is ephemeral
Naturally small, dry watershed.  Winter streamflow only.  Limiting factors are primarily natural.

San Francisquito
Squealer Gulch
SF/WU-5
Partial Support
A
Low summer streamflows; natural barriers present in upper part of reach
Small spring-fed stream, which presently sustains flows throughout year.  Suitable for small juvenile steelhead.  California giant salamanders present in the steeper, fishless portions of the stream.

Table 3.  List of Limiting Factors and Suspected Causes by Stream Reach for Municipal and Domestic Water Supply (MUN)
Watershed
Waterbody
Reach ID
Support Status
Level of Certainty
Limiting Factors
Suspected Causes

Guadalupe
Guadalupe River
GR-1
Non Support
B
DDT exceeds criteria
Uncertain

Guadalupe
Guadalupe River
GR-3
Non Support
B
Fecal coliform exceeds criteria; some DDT, turbidity, mercury, and nickel samples also exceed criteria
Natural sources and urban runoff may contribute to nickel.  Historic mining waste in stream contributes to elevated concentrations of mercury in water samples.  Uncertain regarding fecal coliform and turbidity.

Guadalupe
Guadalupe Reservoir
GR/GC/GR
Partial Support
B
Several turbidity samples exceed criteria during winter/spring months
Uncertain

Guadalupe
Calero Reservoir
GR/AC/CR
Non Support
B
Fecal coliform, MTBE, turbidity
MTBE due to use of personal watercraft on reservoir; uncertain regarding fecal coliform and turbidity.  It should be noted that MTBE has not exceeded the criterion since the SCVWD developed an MTBE management strategy with the County Parks Dept.

San Francisquito
San Francisquito Creek
SF-5
Non Support
B
TDS in summer; turbidity in winter; fecal coliform, DDT, dieldrin
High TDS due to groundwater sources to streams in summer.  Turbidity due to erosion (stream or rill) during winter storms.  Uncertain regarding fecal coliform, DDT, and dieldrin.

San Francisquito
Los Trancos Creek
SF/LT-1
Non Support
B
TDS in summer; turbidity in winter
High TDS possibly due to groundwater sources to streams during summer.  High turbidity possibly due to local geologic conditions (faulting), which contribute to increased erosion during wet weather. 

Table 4.  List of Limiting Factors and Suspected Causes by Stream Reach for Water Contact Recreation (REC-1)

Watershed
Waterbody
Reach ID
Support Status
Level of Certainty
Limiting Factors
Suspected Causes

Upper Penitencia
Arroyo Aguague
UP-6
Seasonal Support for tertiary indicator in lower portion of reach (within Alum Rock Park); Non Support for tertiary indicator in upper portion of reach; no support statement is able to be made for primary and secondary indicators 
B
Low summer flow in lower end of reach; access is not available above the confluence with Upper Penitencia Creek
Natural infiltration of already low summer streamflows as water moves through reach causes low/no flow at lower end; private property and rugged, steep topography discourages access to this reach.

Guadalupe
Guadalupe River
GR-1
Non Support based on secondary indicators; Partial Support based on tertiary indicators; no support statement is able to be made for primary indicators
B
Copper, nickel, PCBs, DDT, mercury, chlordane, dieldrin all exceed criteria either in water, sediment, or both; access is poor in lower part of reach and some trash problems have been noted
Historic mining waste in stream contributes to mercury; copper, nickel, and PCB exceedances possibly linked to historic urban stormwater discharges and/or illicit direct discharge to stream; chlordane and dieldrin are components of commonly used pesticides/herbicides and is present in urban stormwater; uncertain regarding DDT; trash is common in urban stream corridors; uncertain regarding access.

Guadalupe
Guadalupe River
GR-2
Non Support based on secondary indicators; Partial Support based on tertiary indicators; no support statement is able to be made based on primary indicators
B
Copper, nickel, mercury exceed criteria for water and sediment based on limited data; aesthetics may be a problem
Historic mining waste in stream contributes to mercury; copper, nickel exceedances possibly linked to historic urban stormwater discharges and/or illicit direct discharge to stream; trash is common in urban stream corridors; algae is product of excessive nutrient inputs, possibly yard or landscaping waste from upstream or detergents and human or animal waste.

Guadalupe
Guadalupe River
GR-5
Non Support (primary indicator meets criteria during recreation season, some secondary indicators exceed relevant criteria, tertiary indicators do not appear to meet criteria)
B
Fecal coliform exceeds criteria during winter; mercury, chlordane exceed criteria based on limited sampling; aesthetics appear to be poor throughout reach (water clarity, trash do not meet criteria)
Historic mining waste in stream contributes to mercury; uncertain regarding fecal coliform; chlordane is a component of commonly used pesticides/herbicides and is present in urban stormwater; trash is common in urban stream corridors; uncertain regarding water clarity (possible illicit discharges/spills).

San Francisquito
Squealer Gulch
SF/WU-5
Non Support for tertiary indicator (aesthetics); no support statement is able to be made for primary and secondary indicators 
B
Debris located in the stream channel; upper portion of reach has no summer streamflow
Debris (car body) in stream channel (illegal dumping); streamflow is naturally ephemeral in upper portion of reach.

Table 5.  List of Limiting Factors and Suspected Causes by Stream Reach for Protection From Flooding (PFF)

Watershed
Waterbody
Reach ID
Support Status
Level of Certainty
Limiting Factors
Suspected Causes

Upper Penitencia
Upper Penitencia Creek
UP-1
Non Support
A
Channel does not have adequate capacity to convey expected 100-year flow in one segment of this reach; land uses adjacent to the stream consist of urban industrial and commercial
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) Encroachment of urban industrial and commercial developments into the natural channel floodplain.

Problem segment is from SCVWD stationing 2300 to 4750.

Upper Penitencia
Upper Penitencia Creek
UP-2
Non Support
A
Channel does not have adequate capacity to convey expected 100-year flow in one segment of this reach; land uses adjacent to the stream consist of urban residential
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) Encroachment of urban residential developments into the natural channel floodplain.

Problem segment is from downstream of Capitol Ave to upstream of Piedmont Road (11750 to 17200); segment downstream of Jackson Ave is only slightly undersized for 1% flow.

Guadalupe
Guadalupe River
GR-1
Non Support
A
Channel is unable to convey the 100- year flood
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is disconnection of main channel from natural floodplain (levees, urban development, etc.).

Guadalupe
Guadalupe River
GR-2
Non Support
A
Channel is unable to convey the 100- year flood
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is disconnection of main channel from natural floodplain (levees, urban development, etc.).

Guadalupe
Guadalupe River
GR-3
Non Support
A
Channel is unable to convey the 100-year flow in two segments; land uses adjacent to the stream in these segments consist of urban commercial
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) Encroachment of urban commercial development into the natural channel floodplain.

Problem segments are: Hedding to Taylor (SCVWD stationing #59450 to 61450) and Hobson to Coleman (62200 to 63600).

Only Contract 1 of the Flood Control Project is completed to date. Therefore, this reach of the river cannot be considered "protected" from large flood events such as the 100-year flood until all portions of the project are completed.  Once all the portions are completed the support status of this reach can be changed from "Non-Support" to "Full Support".

Guadalupe
Guadalupe River
GR-4
Non Support
A
Channel is unable to convey the 100-year flow in one segment; land uses adjacent to the stream in this segment consist of urban commercial and residential
(a) Creek does not have sufficient channel capacity to convey flood flows and/or  (b) encroachment of urban commercial and residential development into the natural channel floodplain.

Problem segment is upstream of Auzerais Street (70000 to 71500).



Guadalupe
Guadalupe River
GR-5
Non Support
A
Channel is unable to convey the 100-year flow in three segments; land uses adjacent to the stream in these segments consist of urban commercial and residential
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) encroachment of urban commercial and residential development into the natural channel floodplain.

Problem segments are: 78000 (at WPRR), 82700 (Malone), 90800 (Capital Expwy).

Guadalupe
Los Gatos Creek
GR/LG-1
Non Support
A
Channel cannot convey the expected 100-year flow in two specific segments of this reach; land uses adjacent to the channel in these segments consist of urban residential and/or commercial uses
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) encroachment of urban and industrial developments into the natural channel floodplain.

Problem segments are: 0 to 1800 (lower part of reach) and 37000 to 39650.

Guadalupe
Randol Creek
GR/AL-11
Non Support
A
Channel does not have adequate capacity to convey expected 100-year flows along most of this reach; land uses adjacent to the channel within the flood zone in this reach consist of urban residential (most of this reach is culverted)
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) encroachment of urban residential developments into the natural channel floodplain.

Problem segments are: from 79 to 2150 and from 2651 to 2875.

Guadalupe
Canoas Creek
GR/CC-1
Non-Support
A
Channel does not have adequate capacity to convey expected 100-year flows; land uses adjacent to the channel in these areas consist of urban residential and commercial
(a) Creek may not have sufficient channel capacity to convey flood flows and/or  (b) encroachment of urban residential and commercial developments into the natural channel floodplain.

Problem segments are from 1650 to 29555 and from 29615 to 39000; however, reach is only slightly undersized.

Guadalupe
Ross Creek
GR/RC-1
Non Support
A
Channel does not have adequate capacity to convey expected 100-year flows in three specific segments of this reach; land uses adjacent to the channel in these areas consist of urban residential and commercial
(a) Creek may not have sufficient channel capacity to convey flood flows and/or (b) encroachment of urban residential and commercial developments into the natural channel floodplain.

Problem segments are from 4411 to 5580, from 8564 to 9503, and from 12710 to 15549.

San Francisquito
San Francisquito Creek
SF-1
Non Support
A
This reach overtopped in the February 2-3, 1998 flood event, which was equivalent to a 100-year event.
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is disconnection of main channel from natural floodplain (levees, urban development, etc.).

San Francisquito
San Francisquito Creek
SF-2
Non Support
A
Not able to convey 100-year flood flows
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is disconnection of main channel from natural floodplain (levees, urban development, etc.).

San Francisquito
San Francisquito Creek
SF-3
Non Support
A
Adequate channel capacity to convey the expected 100-year flow does not exist within two sections of this reach; land uses adjacent to the stream within the flood zone consist of urban commercial and residential
(a) Creek may not have sufficient channel capacity to convey flood flows and/or (b) encroachment of urban commercial and residential development into the natural channel floodplain.

Problem segments are from Chaucer to Middlefield (SCVWD stationing #17700 to 22075) and Middlefield to Waverley (22175 to 25400).

San Francisquito
Corte Madera Creek
SF/CM-1
Partial Support
B
Inadequate capacity to convey flows at Cooper's Corner on Family Farm Road overcrossing
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is residential/urban encroachment into stream channel or an undersized stream crossing.

Data indicates that the channel can likely convey large flows without overbank flow except in the specific location described above.

San Francisquito
Sausal Creek
SF/SC-1
Partial Support
B
Inadequate capacity to convey flows at Family Farm Road overcrossing
Creek does not have sufficient flow capacity in the main channel to convey major flood flows; probable cause is residential/urban encroachment into stream channel or an undersized stream crossing; the lower end of this reach  drains into a large willow swamp at the upstream end of  Searsville Lake, which could cause floodwaters to back up through the creek over to Portola Road.

Data indicates that the channel can likely convey large flows without overbank flow except in the specific location described above.



San Francisquito
Buckeye Creek
SF/LT-3
Non Support
B
Culvert at Los Trancos Woods Road is likely undersized
Stakeholder comment: There has been historical flood and erosion damage along Buckeye Creek through the City of Palo Alto's Foothills Park; Personal communication with SCVWD on March 13, 2002: The creek flows though an 18' culvert outside the park boundary at Los Trancos Woods Road, which is unlikely to have enough flow capacity for large storm events such as the 100-year flood event; Historical evidence has suggested that the road section at this location has flooded many times during large storm events.

Table 6. List of Limiting Factors and Suspected Causes by Stream Reach for Preservation of Rare and Endangered Species (RARE)

Watershed
Waterbody
Reach ID
Support Status
Level of Certainty
Limiting Factors
Suspected Causes

Guadalupe
Guadalupe Creek
GR/GC-1
Potential Support
B
None identified; data was inconclusive
Potential support based on habitat conditions for yellow warbler, red legged frog (and double crested cormorant if included); data contains sightings of several special status species but few repeat occurrences.

Red-legged frog not thought to be present due to lack of suitable habitat and presence of aquatic predators. 

Habitat is marginal for salmonids as flow declines and temperatures increase within the reach.  The amount and quality of fast-water feeding habitat therefore declines with the reach, and conditions change with year to year variation in the amount of releases.  Upper half of the reach, with higher flows and lower temperatures is likely to be suitable, but lower half of reach may usually be too warm and slow.

Data did not allow limiting factors specific to this reach affecting other special status species to be identified.

Guadalupe
Los Gatos Creek
GR/LG-1
Potential Support
B
None identified; data was inconclusive
Potential support based on yellow warbler, western pond turtle, and red-legged frog, a salmonid redd (nest), and double crested cormorant observations.

Low streamflows and high water temperatures restrict summer steelhead rearing to scarce fast-water habitats.  Winter and spring water temperatures are likely to exceed Chinook spawning and rearing criteria, due to limited shading in portions of reach.

Data did not allow limiting factors specific to this reach affecting other special status species to be identified.



Guadalupe
Los Gatos Creek
GR/LG-4
Potential Support
B
None identified; data was inconclusive
Potential support based on CA red-legged frog and western pond turtle observations.

Data did not allow limiting factors specific to this reach affecting other special status species to be identified.

WAR – Appendix D
D-3

03/25/03

