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Selection of Representative Watersheds

Santa Clara Basin - Watershed Management Initiative 


State of the Watershed Report Preparation Team
_____________________________________________________________________________

MEMORANDUM (Deliverable TM #11c)

TO: 

Core Group

FROM: 

John Davis (Watershed Assessment Consultant)

DATE:

14 December, 1998, Revised 19 January, 1999

SUBJECT:
Selection of Representative Watersheds

______________________________________________________________________________

INTRODUCTION:

The consolidated action plan for the Santa Clara Basin Watershed Management Initiative (WMI) calls for the assessment of several representative watersheds in the first phase of the WMI.  In November and December 1998, Work Group C developed criteria and a method for selection of the representative watersheds.  The criteria and method were summarized in a memorandum from the work group to the Report Preparation Team dated 3 December, 1998.  The criteria and method were approved by the Core Group on that same day.   

The Watershed Assessment Consultant (WAC) was instructed to use the criteria and method to evaluate and select representative watersheds.  This memorandum summarizes the results of the WAC’ s analysis and recommends a suite of three representative watersheds for analysis in the WMI.

EVALUATION PROCEDURE:

The method for selection of representative watersheds devised by Work Group C is summarized briefly below.  Early in their deliberations, Work Group C concluded that the evaluation criteria should be divided into two groups:

Criteria that will be applied to individual watersheds (Tier 1 criteria)

Criteria that will be represented collectively by a group of watersheds (Tier 2 criteria)  

Tier 1 criteria are those criteria that can be used to rate an individual watershed.  Habitat value is an example of a Tier 1 criterion.  The group concluded that high habitat value is a desirable attribute for a representative watershed and thus individual watersheds could be rated with respect to the habitat value criterion.
Tier 2 criteria are those criteria needed to ensure that the group or suite of watersheds selected for assessment contain certain attributes that are representative of Santa Clara Basin conditions.  For example, location within the basin is a Tier 2 criterion.  The group felt that the suite of watersheds chosen for assessment should include at least one watershed drained by a stream originating in the Santa Cruz Mountains and one drained by a stream originating in the geomorphically different Diablo Range.  The determination of consistency with this criterion cannot be made with reference to a single watershed; it has to made with reference to a suite of watersheds. 

Work Group C did not include data availability as an evaluation criterion.  However, based on comments received on the draft selection criteria, the Report Preparation Team felt that data availability should be added as a third tier criterion to distinguish between data rich and data poor watersheds that have otherwise received similar scores.

The bulk of the evaluation was performed by the WAC at a one-day workshop.  Attendees included Peter Mangarella, Terry Cooke and John Davis of URS Greiner Woodward Clyde and Thomas Reid of Thomas Reid Associates.  Information on land use was provided by Lucy Buchan of EOA.  The detail of the analysis was limited by availability of data and time.   

Each of the watersheds in the basin were rated using the Tier 1 criteria.  The watersheds scoring highest with reference to the Tier 1 criteria were arranged in suites and evaluated with respect to the Tier 2 criteria.

The results of the WAC’s evaluation of watersheds were reviewed by Work Group C at a meeting on 12 January, 1999.  The group called for a number of revisions to this memorandum but concurred with the WAC’s findings and recommendations. 

RESULTS OF TIER 1 EVALUATION:

The discussion of the results of the Tier 1 evaluation are prefaced by a few notes on assumptions made.

Habitat Value Two types of data were used to assess habitat value.  They were channel characteristics and riparian vegetation.  It was assumed that habitat value was low for a stream reach if the channel was concrete or rock lined, enclosed in a pipe, confined by levees and devoid of riparian significant riparian vegetation.

Fish The value of streams as fish habitat was determined using data on current fish use of various stream reaches with some consideration of potential use where suitable habitat is present but unoccupied.  Five categories were used in descending order of rating; native cold water fishery (steelhead); cold water fishery involving attempts by anadromous fish to use streams (salmon); warm water fishery with substantial proportion of native fish; warm water fishery with non-native fish; and no value.

Species of Special Concern The analysis used data from the California Natural Resource Diversity Database.  It considered listed species, candidate species and species of special concern. Most emphasis was given to aquatic species and species that use lands adjacent to streams. Streams with high numbers of recorded sitings of species of special concern received higher ratings.

Results The cumulative scoring of the watersheds with reference to the Tier 1 criteria is shown below.  Watersheds are listed in rank order from highest to lowest.  Complete scores are shown in Table 1.
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RESULTS OF TIER 2 EVALUATION:

The watersheds that ranked highest in the Tier 1 evaluation were assembled into suites of three.  Only the six watersheds with the highest Tier 1 scores were considered in the Tier 2 evaluation.  This produces 20 suites or combinations of three watersheds.  The WAC’s decision to use only the six top scoring watersheds was somewhat arbitrary but based on the following reasoning.  It is likely that watersheds with valuable individual resources that scored well in the Tier 1 evaluation will combine to make more promising suites of watersheds than watersheds that scored poorly in the Tier 1 evaluation.  Also, if more than the six top scoring watersheds are combined into suites the level of analytical effort expands considerably.  If the top 8 watersheds are considered, 56 suites or combinations would need to be evaluated.  If the top 10 watersheds are considered, there are 120 suites.  If all 13 watersheds are considered, there are 286 suites.  Work Group C agreed that analysis of 20 suites was sufficient.

For the Tier 2 evaluation, the WAC first compiled information relevant to each of the Tier 2 criteria.  This information was used to answer the series of questions that comprise the Tier 2 evaluation.  The results of the Tier 2 evaluation are shown in Table 2.  A worksheet used  to support the evaluation can be found in Appendix A, Table A-1.    

The seven suites scoring the highest with reference to Tier 2 criteria are listed below.  Cumulative Tier 1 criteria are also shown.
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San Francisquito/Coyote/Stevens

13

53

7

San Francisquito/Guadalupe/Lower Penitencia

13

50

8

San Francisquito/Coyote/ Lower Penitencia

12

52

7

San Francisquito/Coyote/Arroyo de la Laguna

12

53

6

San Francisquito/Guadalupe/Arroyo de la Laguna

12

51

7

Coyote/Stevens/ Lower Penitencia

12

46

6

Guadalupe/Arroyo de la Laguna/ Lower Penitencia

12

44

6

DATA AVAILABILITY:

Work Group C chose not to include data availability as one of the selection criteria for representative watersheds.  During review of the selection criteria by the Core Group the suggestion was made that data availability be as a tie-breaker between suites of watersheds that received similar scores in the Tier 1 and Tier 2 evaluations.  At the WAC workshop, attendees considered the availability of data for each of the watersheds.  The ratings for each watershed are shown in the listing above.  The high scoring suite with the best data availability is San Francisquito/Guadalupe/Lower Penitencia.

WAC CONCLUSIONS AND RECOMMENDATIONS:

Although the method developed by Work Group C provides a systematic way to evaluate watersheds, it is unavoidably subjective and depends on the judgement of the evaluators.  It also depends on the availability of data at the time of the evaluation.  Despite these limitations, we feel confident that the evaluation described in this memorandum is a reasonable one.  It is based on factual information and the judgements made were arrived at thoughtfully.  We would expect other evaluators using the same methods to score the watersheds similarly, although not identically.  To be sure, the evaluation could be improved with more extensive data collection and analysis, but we would be surprised if the conclusions were greatly altered.   

In our view, the seven highest scoring suites of watersheds would all provide a range of attributes representative of conditions in the Santa Clara Basin.  Because some believe that the Coyote Creek watershed is too large to be analyzed as a single unit, the suites that include the smaller Guadalupe River watershed may be preferable.  Of the three suites that do not contain Coyote Creek, two suites, San Francisquito/Guadalupe/Lower Penitencia and San Francisquito/Guadalupe/Arroyo de la Laguna have better overall scores with respect to the Tier 1 and Tier 2 criteria than the other suite.  Of these two, data availability is better for the San Francisquito/Guadalupe/Lower Penitencia suite. Accordingly, the WAC recommends the San Francisquito/Guadalupe/Lower Penitencia suite as the best choice. 

Table 1

Tier 1 Evaluation of Watersheds


Habitat Value
Fisheries
Special Species


Watershed
Raw Score
Weighted Score
Raw Score
Weighted Score
Raw Score
Weighted Score
Total

Coyote Creek
5
10
4
4
5
5
19

Guadalupe River
4
8
4
4
5
5
17

Arroyo de la Laguna
4
8
3
3
3
3
14

San Tomas Aquino Creek
3
6
3
3
3
3
12

San Francisquito Creek
5
10
5
5
5
5
20

Stevens Creek
4
8
4
4
2
2
14

L. Penitencia Creek
4
8
2
2
3
3
13

Calabazas Creek
3
6
2
2
3
3
11

Permanente Creek
3
6
2
2
1
1
9

Matadero/Barron Creeks
2
4
2
2
2
2
8

Adobe Creek
3
6
2
2
2
2
10

Sunnyvale West Channel
1
1
1
1
2
2
5

Sunnyvale East Channel
1
1
1
1
2
2
5

 
 

Table 2

Tier 2 Evaluation of Suites of Watersheds



Suite
Does suite contain range of sizes?
Does suite contain streams representative of Santa Cruz & Diablo ranges?
Does suite contain streams with and without public access?
Does suite contain streams representing a range of geomorphic/streamflow conditions?
Does suite contain streams with and without impaired waters?
Does suite contain a mix of land use types and development potentials?
Does suite contain a tidal and freshwater wetlands?
Total

San Francisquito

Coyote

Guadalupe
No

0
Yes

2
Yes

1
Yes

3
Yes

1
Yes

2
Yes

1
10

San Francisquito

Coyote

Stevens
Yes

3
Yes

2
Yes

1
Yes

3
Yes

1
Yes

2
Yes

1
13

San Francisquito

Coyote

Arroyo de la Laguna
Yes

3
Yes

2
No

0
Yes

3
Yes

1
Yes

2
Yes

1
12

San Francisquito

Coyote

L. Penitencia
Yes

3
Yes

2
No

0
Yes

3
Yes

1
Yes

2
Yes

1
12

San Francisquito

Guadalupe

Stevens
Yes

3
No

0
Yes

1
Yes

3
Yes

1
No

1
Yes

1
10

San Francisquito

Guadalupe

Arroyo de la Laguna
Yes
Yes

2
Yes

1
Yes

3
Yes

1
No

1
Yes

1
12

San Francisquito

Guadalupe

L. Penitencia
Yes

3
Yes

2
Yes

1
Yes

3
Yes

1
Yes

2
Yes

1
13

Table 2 (continued)

Tier 2 Evaluation of Suites of Watersheds



Suite
Does suite contain range of sizes?
Does suite contain streams representative of Santa Cruz & Diablo ranges?
Does suite contain streams with and without public access?
Does suite contain streams representing a range of geomorphic/streamflow conditions?
Does suite contain streams with and without impaired waters?
Does suite contain a mix of land use types and development potentials?
Does suite contain a tidal and freshwater wetlands?
Total

San Francisquito

Stevens

Arroyo de la Laguna
No

0
Yes

2
Yes

1
Yes

3
Yes

1
No

1
Yes

1
9

San Francisquito

Stevens

L. Penitencia
No

0
Yes

2
Yes

1
Yes

3
Yes

1
Yes

2
No

0
9

Coyote

Guadalupe

Stevens
No

0
Yes

2
No

0
No

0
Yes

1
Yes

2
Yes

1
6

Coyote

Guadalupe

Arroyo de la Laguna
No

0
Yes

2
Yes

1
No

0
Yes

1
No

1
Yes

1
6

Coyote

Guadalupe

L. Penitencia
No

0
Yes

2
No

0
Yes

3
Yes

1
No

1
Yes

1
8

Coyote

Stevens

Arroyo de la Laguna
Yes

3
Yes

2
Yes

1
No

0
Yes

1
Yes

2
Yes

1
10

Coyote

Stevens

L. Penitencia
Yes

3
Yes

2
No

0
Yes

3
Yes

1
Yes

2
Yes

1
12

Coyote

Arroyo de la Laguna

L. Penitencia
Yes

3
No

0
No

0
Yes

3
Yes

1
No

1
Yes

1
9

Stevens

Arroyo de la Laguna

L. Penitencia
No

0
Yes

2
Yes

1
Yes

3
Yes

1
Yes

2
No

0
9

Guadalupe

Arroyo de la Laguna

L. Penitencia
Yes

3
Yes

2
Yes

1
Yes

3
Yes

1
No

1
Yes

1
12

Arroyo de la Laguna

L. Penitencia

San Francisquito
No

0
Yes

2
No

0
Yes

3
Yes

1
Yes

2
Yes

1
9

Guadalupe

Stevens

Arroyo de la Laguna
Yes

3
Yes

2
Yes

1
No

0
Yes

1
No

1
Yes

1
9

Guadalupe

Stevens

L. Penitencia
Yes

3
Yes

2
No

0
Yes

3
Yes

1
Yes

2
No

0
11

 
Appendix A

Table A-1

Additional Evaluation of Selected Watersheds


Land Use
Wetlands3
Size4
Location5
Public Access6
Geomorph./Managed Flow7
Impairment8
Data Availability9


Development Potential1
% Undeveloped2
Tidal
Fresh







Coyote Creek
3
87
3
3
3
D
2
2
Yes
2

Guadalupe River
2
56
3
2
3
SC
3
2
Yes
3

Arroyo de la Laguna
2
58
3
3
2
D
1
2
Yes
1

San Francisquito Creek
1
65
2
2
1
SC
1
3
Yes
3

Stevens Creek
1
66
2
1
1
SC
3
1
Yes
2

L. Penitencia Creek
3
50
3
1
1
D
2
3
Yes
2

Notes:

1. Development potential rated on scale of 1 to 3 with 3 being high potential

2. Percentage of land not in urban uses

3. Presence of tidal and freshwater wetlands rated on scale of 1 to 3 with 3 indicating high value

4. Size rated on scale of 1 to 3 with 3 indicating high value

5. “D” denotes  Diablo Range; “SC” denotes Santa Cruz range

6. Public access rated on scale of 1 to 3 with 3 indicating high value

7. Degree of flow management rated on a scale of 1 to 3 with 3 indicating unmanaged flow

8. All streams are listed as impaired for some substances

9. Availability of data rated on scale of 1 to 3 with 3 indicating high availability
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