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1 INTRODUCTION

1.1 Project Overview 

This Benthic Macroinvertebrate Assessment Report is part of the Santa Rosa Creek Watershed 
Management Plan, a project funded by a California Department of Fish and Game (CDFG) grant 
received by Greenspace-The Cambria Land Trust. The purpose of the project is to obtain a more 
comprehensive assessment of the Santa Rosa Creek watershed and to evaluate the ecological 
processes and impacts affecting the water quality and stream habitat for southern Steelhead 
Salmon (Oncorhynchus mykiss).

This report is organized in six sections: Section 1 - the Introduction discusses the purpose and 
advantages of evaluating a stream’s health by assessing the benthic macroinvertebrates (BMI) 
of a stream, Section 2 - describes the BMI Sampling Methods, Section 3 - Water Quality and 
Physical Measurements, Section 4 -makes clear the Results of the lab analysis, Section 5 - 

1.2 Purpose for the Bioassessment of Santa Rosa Creek

The water quality of a stream can be measured using physical, chemical, and biological 
information. Ambient or surface water information such a temperature, pH, and dissolved oxygen 
are commonly used to assess the water quality of a stream. However, benthic macroinvertebrate 
sampling data has been recognized as an important diagnostic tool for assessing water quality 
and biological conditions of stream habitat. The methods are employed in stream monitoring 
programs of the United States Environmental Protection Agency, California Water Board, 
California Department of Fish and Game and other local advocacy groups.

The distribution of benthic macroinvertebrates is dependent on seasonal variations in the weather 
and food availability. Seasonal weather variations affect the instream conditions of a stream such 
as the volume, velocity and temperature of the water (Plotnikoff et al, 1997). Food sources can 
originate within the stream (algae) and food falls into the stream from outside sources (sticks, 
leaves, twigs). The presence of benthic macroinvertebrates communities corresponds to a certain 
habitat in which they can survive (Plotnikoff et al, 1997).

Stream benthic macroinvertebrates respond to impacts related to pollution, sedimentation, or 
other small changes in their habitat. The numbers, composition, and distribution of these benthic 
macroinvertebrate organisms can be a strong indicator to quality of the stream’s habitat. 

These benthic macroinvertebrates are known as a primary food source for the southern steelhead 
salmon (Oncorhynchus mykiss). BMI assessment will provide valuable insight into potential 
limiting factors for steelhead productivity.
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1.3 Why Benthic Macroinvertebrate are Used to Measure Stream Quality

The benthic macroinvertebrate community is very diverse. Each species has its own 
structural or functional characteristics and requires a unique and specialized living 

food source to survive. Stream degradation can be show by the presence or absence of 
certain percentages of specialized species. 

Some benthic macroinvertebrates are very sensitive to pollution, sedimentation, 
and other small changes in their habitat. This vulnerability makes them useful in 
determining the types and source of impacts affecting a stream. 

The life span of some species of benthic macroinvertebrates can be up to several 
years. This long life span can provide clues to the quality of the habitat over a period 
of time. 

Most benthic macroinvertebrates are stationary organisms. Therefore, they cannot 
move away from the source of pollution and impacts.

2 BMI SAMPLING METHODS
th 2010, Central Coast Salmon Enhancement collected benthic 

macroinvertebrates (BMI) utilizing an abridged version of the California Water Board’s 
Surface Water Ambient Monitoring Program (SWAMP) bioassessment protocol (Ode, 2007). 
The collection of benthic macroinvertebrates samples was accompanied by the collection of 
associated physical habitat and ambient water quality data. 

2.1 Site Selection

Rosa Creek. Site selection was determined in part by personal communication with Mary Adams 
of the Central Coast Regional Water Quality Control Board’s Ambient Monitoring Program 
(CCAMP) and Jennifer Nelson of the California Department of Fish and Game, both of whom 
have experience on the Santa Rosa Creek. Physical accessibility and permission for access from 

The sites start 0.3 miles upstream from the Santa Rosa Creek lagoon (where the creek empties 

located below the so-called “Narrows” including four sites within the town of Cambria (Figure 
2.1)
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the “richest” habitat and usually offer the highest diversity of benthic macroinvertebrates (Ode, 

Each 450 feet reach was randomly divided into eight transects, the only criteria being the 

sampling locations. Contamination of the downstream sampling sites with sediment and 
disturbed BMI could result if the sampling did not occur in an upstream direction. 

2.3 Sampling Procedure

At each transect, a sampling location was determined closely upstream where a D-frame net with 

the substrate where a one square foot sample was taken. Organisms in the sampling location were 

and was captured by the net. 

Sample material from each transect was placed into one sample jar. A site’s BMI sample is a 
composite of these eight individual transect samples. Each sample was preserved in 95% ethanol 
for lab analysis.

2.4 Sample Sorting

All seven BMI samples were sent to J. Thomas King BioAssessment Services (P.O. Box 0752 
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returned to Central Coast Salmon Enhancement. Also, included was an individual taxonomic list 
for each site, and spreadsheets of data including raw taxa, formulated taxa, commonly reported 

and calculations for the Southern California Index of Biological Integrity (So Cal-IBI) scores 
(Ode et al, 2005) (Appendix B). 

3 WATER QUALITY AND PHYSICAL HABITAT MEASUREMENTS

Water quality measurements and the assessment of the stream’s habitat characteristics were 
recorded in association with the BMI sampling at each site. Together this data can provide an 
overall framework for assessing the biotic, physical and chemical conditions of a stream reach 

habitat or by adjacent land uses. They can provide supporting data in the evaluation of the type 
and perhaps the source of stream pollution or degradation.

A). Several of the data modules were subtracted and were considered unnecessary for the 

One facing upstream and one facing downstream from the center of the transect. Any additional 

3.1 Water Chemistry Measurements

Ambient water quality data was collected at the beginning of each reach. This included the 
stream’s water temperature, pH, dissolved oxygen, and velocity. The water chemistry data was 

3.2 Physical Measurements

The physical measurements included wetted width of the stream, depth of water, stream bottom 
substrate measurements, presence of organic matter, and cobble embeddedness. 

The wetted width is the portion of the channel that is inundated with water (Ode, 2007). This 
distance between the sides of the channel where surface water is no longer present was measured 
using a stadia rod. 
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Center, and Right Bank). At each point, a substrate and water depth measurement was taken. 
The Wolman pebble count technique (Wolman, 1954) was used for estimating particle size 
distribution. Particle size frequency and distribution can provide valuable information about 
instream habitat conditions that can effect the distributions of benthic macroinvertebrates (Ode, 

uses that can disturb the substrate composition will be evident in the benthic macroinvertebrate 
organisms collected there (Ode, 2007).

The presence or absence of organic matter such as decaying leaves (but not algae) was noted 

indicator of the amount of food supply that is available at a site (Ode, 2007). 

At each transect, cobble embeddedness was also measured. Five random cobbles were pulled 
from the streambed and an estimate of percent embeddendness of each was determined. Substrate 

3.3 Visual Estimates and Habitat Scoring Method 

In addition to the physical measurement, visual estimates and habitat scoring methods were 
used to assess the complexity of the instream habitat, riparian vegetation, bank stability, and the 

the overall characteristic and quality of the stream habitat.

3.3.1 Riparian Vegetation

At each transect a 30 x 30 foot section of both the left and the right sides of the stream bank 
habitat were visually assessed using categorical scoring charts. The riparian vegetation was 
divided into three zones according to height, 1) groundcover (< 0.5 m), 2) lower canopy (0.5-
5m), and 3) upper canopy (> 5m)(Ode, 2007). Within each zone, the density of the vegetation 
was given a score between 0 and 4, with 0 being absent of vegetation (0%) and 4 being a very 

stream habitat. It can be a direct or indirect source of food, provide protection from bank erosion, 
and act as a buffer between the stream channel and adjacent land uses (Ode, 2007). 

3.3.2 Instream Habitat Complex and Bank Stability

The instream habitat complexity was evaluated by scoring the areal coverage of nine different 
stream features such as algae, macrophytes, boulders, wood debris, undercut banks, overhanging 
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were done within a zone of 30 feet upstream and 30 feet downstream of the transect and included 
features within the stream as well as along the banks. Assessing the instream habitat complexity 
provides important information about the general condition and complexity of the stream channel 

Stability of both the right and left banks were also scored. The banks along a zone of 30 feet 
upstream and 30 feet downstream of each transect were visually assessed as being eroded, 

can cause degradation to the stream’s habitat. 

At each transect, a 30 ft x 30 foot riparian area centered along the transect was divided into three 
zones 1) Left bank, 2) Center channel, and 3) Right bank (Ode, 2007). The presence and location 

human activities and adjacent land uses are a critical concern to the quality of a stream’s habitat. 
Recording the impacts and the locations at which they occur can often help explain the results in 
the BMI analysis (Ode, 2007).

4  RESULTS

4.1 Biometric Values

Biometric values were calculated for each of the seven samples (Appendix B). Each biometric is 
a characteristic of the stream’s macroinvertebrate community that changes in some predictable 

useful in evaluating stream health and for comparing conditions between sites, with other past 
sampling events, and other Southern California streams.

There are four types (or measures) of biometrics, each biometric responds in its own particular 
way to impacts to the environment due to pollution or other small physical changes. 

1) Richness measures are the total number of individual taxa in a sample. It is an indicator 
of diversity and suggests an ecosystem that is able to support a variety of benthic 
macroinvertebrates.

2)  Composition is the measure of a percentage (or relative abundance) of particular taxa in 
a sample. This measure is intended to show the overall make-up of the sample and the 
relative contribution of the populations to the total biological community. 
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3)  Tolerance/Intolerance measures can be the number of individual taxa sensitive to 
disturbance or the percentage of tolerant to sensitive taxa. This biometric indicates the 
relative sensitivity to disturbances.

4)  Functional Feeding Groups measures the proportions of different types of feeding among 
the taxa. This biometric provides information on the balance of feeding strategies among 
the benthic macroinvertebrate community. 

Table 4.1 is a list of the biometrics used for water quality analysis of the Santa Rosa Creek 

Each biometric has a brief description and indicates how the metric would change in response to 
a disturbance. 



Santa Rosa Creek Watershed Management Plan
Benthic Macroinvertebrate Assessment Report

June 2010        Central Coast Salmon Enhancement

9

BMI Metric
1

1.  Taxonomic Total number of individual taxa.  Decrease

2.  EPT 2 Decrease

3.  Ephemeroptera Decrease

4.  Plecoptera Decrease

5.  Trichoptera Decrease

6.  Coleoptera 2 Number of beetle taxa Decrease

7.  Predator 2 Number of predator taxa Decrease

Decrease

CTVs less than 4. Decrease

8. Shannon Diversity Index General measure of sample diversity that incorporates richness and Decrease

2 Increase

11.  California Tolerance Value Increase

2 Decrease

2 Increase

Percentage of macroinvertebrates that collect or gather material. Increase

Increase

16.  % Collectors 2 Increase

Percentage of macroinvertebrates that graze upon periphyton. Variable

Percentage of macroinvertebrates that prey on living organisms. Decrease

Decrease

Percentage of macroinvertebrates that occupy an FFG not described 
above. Variable

21.  Abundance Variable

Table 4.1 
Biometric Descriptions and Response to Impairment 

1

2
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4.2 Calculated Data

The following (Table 4.2) is the calculated biometric values and Southern California Index of 
Biological Integrity scores for the seven sampling sites on the Santa Rosa Creek. The complete 
data set including the raw taxa, formulated taxa, and calculated data can be found in Appendices 
B-D. Also, additional past data from the Central Coast Regional Water Quality Control Board’s 
Ambient Monitoring Program (CCAMP can be found in Appendix E for the Windsor and 
Ferrasci sites .

* Metrics used in SoCal B IBI
** IBI scores range from 0 (poor) to 100 (very good). Scoring criteria described by Ode et al. 2005.
*
**

Metrics Santa Rosa Creek
Richness: Windsor Highway 1 Bluebird Burton Taylor Ferrasci Fiscalini

Taxonomic 27 17 18 26 25 29 25
EPT* 9 7 8 10 11 11 12

Ephemeroptera 3 2 3 4 4 4 5
Plecoptera 0 1 0 1 0 0 2
Trichoptera 6 4 5 5 7 7 5
Coleoptera* 4 2 2 3 3 4 4
Predator* 13 4 7 12 9 10 8

Composition:
EPT Index (%) 49 51 41 40 42 26 25

Sensitive EPT Index (%) 3.0 1.5 3.0 3.9 5.5 6.4 5.9
Shannon Diversity 1.9 1.4 1.3 1.8 1.9 2.3 2.1

Dominant Taxon (%) 43 48 49 36 33 32 38
Non Insect Taxa (%)* 26 29 28 23 28 21 20

Tolerance:
Tolerance Value 5.3 5.3 5.3 5.3 5.1 5.1 5.2

Intolerant Organisms (%)* 3.0 1.6 3.0 3.9 5.5 6.4 5.9
Tolerant Organisms (%) 6.6 1.6 0.7 4.4 4.9 6.9 8.6

Tolerant Taxa (%)* 26 18 22 23 24 17 16
Functional Feeding Groups:

Collector Gatherers (%) 49 52 37 42 40 29 28
Collector Filterers (%) 26 36 50 37 32 33 38

Collectors (%)* 76 88 87 79 71 62 66
Scrapers (%) 9 5 9 9 16 18 15
Predators (%) 15 6 3 12 11 16 16
Shredders (%) 0.2 0.3 0.0 0.0 0.5 3.1 2.2

Other (%) 0.2 0.8 1.3 0.2 0.6 0.9 0.7
IBI Score** 51 34 37 51 50 63 60

Estimated Abundance:
Composite sample (8 ft2) 846 1130 2310 2820 1170 420 1580

Site (BMIs/ft2) 106 141 289 353 146 52 198
Site (BMIs/m2) 1139 1521 3109 3795 1575 560 2126

d S l

Santa Rosa Creek Calculated Metrics DataTable 4.2

*

*

*

*

*

*

**

*
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Figure 4.1

Taxonomic Richness for 2010
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Taxonomic Richness Comparision 

with Coon Creek
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4.3 Evaluation of Biometric Values 

4.3.1 Richness Measures

the total number of individual species 
found in the samples. It is an indicator 
of diversity and suggests an ecosystem 
that is healthy enough to support a wide 
variety of benthic macroinvertebrates. A 
decrease in this value indicates a lower 
diversity. The Highway 1 and Bluebird 
sites had the lowest values (17 and 
18) and sites further upstream such as 
Ferrasci had higher diversity of species 
(29).

Coon Creek, located in southern San Luis 
Obispo County at Montana de Oro State 
Park, can be used as a base comparison. 
It is considered to have high quality 
habitat with adjacent land uses of mostly 
pristine open space and agriculture. There 
are few impacts due to urbanization along 
Coon Creek. As seen here, the taxonomic 
richness value for Coon Creek in 2008 
(MBNEB, 2008) is much higher (38) than 
the Santa Rosa Creek values (17-29). A 
decrease in taxonomic richness shows 
a response by the BMI community to 
disturbance.
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Figure 4.4

% Comprised of Dominant Taxa for 2010
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Figure 4.3
4.3.2 Composition Measures

% Sensitive EPT Index metric is the 
percentage of three pollution sensitive 

quality would have higher values for 
% Sensitive EPT Index. The four lower 
Santa Rosa creek sites ranged in values 
from 1.5% to 3.9%.

the portion of the third, second, and 
single most dominant species in the 
sample. A stream with excellent water 
quality can support a greater number 
of taxa, each in moderate percentages 
of 20-30% or less (Plotnikoff, 1997). If 
the values for dominant taxa are 40% or 
greater, it’s an indication of instability 
in the macroinvertebrate community 
and that a stressor is present (Plotnikoff, 
1997). The three sites lower in the 
watershed all had higher percentages 
(43% to 49%) of dominant taxa 
compared to the other sites.

Again in comparison with Coon Creek,  
the Santa Rosa Creek sites have higher 
values for the percentage of the sample 
comprised of dominant taxa. The 
numbers range from 32.0% - 48.0% 
compared to Coon Creek’s 12.0% 
(MNEB, 2008).
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% CF+CG
% Non-

Insect Taxa
% Tolerant 

Taxa
Coleoptera 

Taxa
Predator 

Taxa
% Intolerant 
Individuals EPT Taxa

Metric 
Score

10 0-51 0-8 0-5 >5 >12 32-100 >16

9 52-55 9-13 6-8 12 29-31 15-16

8 56-60 14-18 9-11 5 11 26-28 14

7 61-66 19-23 12-15 4 10 22-25 12-13

6 67-71 24-28 16-18 9 19-21 10-11

5 72-76 29-33 19-21 3 8 15-18 9

4 77-81 34-38 22-25 2 7 12-14 7-8

3 82-86 39-43 26-28 6 8-11 5-6

2 87-91 44-48 29-32 1 5 5-7 4

1 92-95 49-53 33-36 4 1-4 2-3

0 96-100 54-100 37-100 0 0-3 0 0-1

4.3.4 Functional Feeding Group Measures

The greater number of taxa indicates a higher level of primary productivity in the benthic 
macroinvertebrate community. Windsor (9%), Highway 1 (5%), Bluebird (9%) and Burton (9%) 

Fiscalini (15%), located higher upstream in the watershed.

% Shredder taxa metric is the percentage of macroinvertebrates that shred leaf litter. This metric 

allochthonous sources of food such as overhanging leaves and sticks. The values where much 
higher for sites Ferrasci (3.1%) and Fiscalini (2.2%) compared to Bluebird and Burton where no 

4.4 Evaluation of Southern California Index of Biotic Integrity Scores

For each site, a standardized Southern California Index of Biotic Integrity (So Cal-IBI) score was 
determined. The So Cal-IBI has been adopted as a diagnostic tool for stream health and is the 
collective sum of seven uncorrelated biometric values. These being 1) the number of Coleoptra 
taxa, 2) the number of Ephemeroptera, Plecoterea, Trichoptera (EPT) taxa, and 3) the number 
of Predator taxa, 4) the percentage of sensitive individuals, 5) the percentage of Collector 

4.3). The So Cal IBI is a “condition” score that expresses the health of site in a single qualitative 
number. It ranges from 0 to 100, with 0 representing an environment of very poor quality with 
low diversity and 100 being a very healthy environment with high diversity.

Table 4.3   Scoring Ranges for Seven Component Metrics in the SoCal B-IBI
(Ode, P.R., A.C. Rehn and J.T. May, 2005). 
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Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensitive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 1- Windsor
05-06-10

Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensitive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 2- Highway 1
05-07-10

4 7

26
26

3

76

13
9

3
5

1

5

10
5

36

51

2 4

18
29

2

88

4
7

6
5

1

3

1
4

24

34

Table 4.4

Table 4.5

FAIR WATER QUALITY

POOR WATER QUALITY

Southern California Index of Biological Integrity Scores for the seven sampling site on the Santa 
Rosa Creek.
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Table 4.6

Table 4.7

Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensitive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 3- Bluebird
05-07-10

2 4

22
28

3

87

7
8

5
5

1

3

4
4

26

37

Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensitive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 4- Burton
05-07-10

3 5

23
23

4

79

12
10

4
6

2

5

9
5

36

51

POOR WATER QUALITY

FAIR WATER QUALITY
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Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensitive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 5- Taylor
05-06-10

3 5

24
28

6

71

9
11

4
5

2

7

6
6

35

50

Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% Sensetive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 6- Ferrasci
05-05-10

4 7

17
21

6

62

10
11

6
7

2

9

7
6

44

63

Table 4.8

Table 4.9

GOOD WATER QUALITY

FAIR WATER QUALITY
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Value Score
Beetle Taxa

EPT Taxa
Predator Taxa

% Collector Individuals

% SensItive Individuals

% Non-Insect Taxa
% Tolerant Taxa

Raw Score

Final SoCal IBI Score

Site 7- Fiscalini
05-05-10

4 7

16
20

6

66

8
12

7
7

2

8

5
6

42-

60

Table 4.10

GOOD WATER QUALITY
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Very Poor Poor Fair Good Very Good

0 10 50403020 90807060 100

SoCal-IBI Score

Windsor

51

HWY 1

34

Bluebird

37

Burton

51

Taylor

50

Ferrasci

63

Fiscalini

60

Table 4.5
for sites on Santa Rosa Creek.
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5 DISCUSSION

Oncorhynchus mykiss
lists for each site proved to have large populations of Baetis Simulium

populations.

biomonitoring program of Santa Rosa Creek in the future. This kind of monitoring program 

Rosa Creek that are in need of restoration and used to help monitor the success of the restoration 
efforts at those sites.
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Program’s (SWAMP) Field Forms
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APPENDIX A
SWAMP Field Forms

(Ode, 20007)

A-1

Page 1
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Lab Documentation

Date of preparation: May 31, 2010
Prepared by: Tom King
Project: Santa Rosa Creek Bioassessment
Project Manager: Virginia Brown, Central Coast Salmon
Background:

1) Benthic samples collected in the spring season of 2010 by Virginia Brown using the SWAMP 

b) Subsampler: Monica Murray

-

4)Chironomids converted to family for metric calculations and generation of coastal southern 

6)Piercer herbivore, omnivore, macrophyte herbivore and parasite functional feeding groups 

B-1

APPENDIX B
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Metrics Santa Rosa Creek
Richness: Windsor Highway 1 Bluebird Burton Taylor Ferrasci Fiscalini

Taxonomic 27 17 18 26 25 29 25
EPT* 9 7 8 10 11 11 12

Ephemeroptera 3 2 3 4 4 4 5
Plecoptera 0 1 0 1 0 0 2
Trichoptera 6 4 5 5 7 7 5
Coleoptera* 4 2 2 3 3 4 4
Predator* 13 4 7 12 9 10 8

Composition:
EPT Index (%) 49 51 41 40 42 26 25

Sensitive EPT Index (%) 3.0 1.5 3.0 3.9 5.5 6.4 5.9
Shannon Diversity 1.9 1.4 1.3 1.8 1.9 2.3 2.1

Dominant Taxon (%) 43 48 49 36 33 32 38
Non Insect Taxa (%)* 26 29 28 23 28 21 20

Tolerance:
Tolerance Value 5.3 5.3 5.3 5.3 5.1 5.1 5.2

Intolerant Organisms (%)* 3.0 1.6 3.0 3.9 5.5 6.4 5.9
Tolerant Organisms (%) 6.6 1.6 0.7 4.4 4.9 6.9 8.6

Tolerant Taxa (%)* 26 18 22 23 24 17 16
Functional Feeding Groups:

Collector Gatherers (%) 49 52 37 42 40 29 28
Collector Filterers (%) 26 36 50 37 32 33 38

Collectors (%)* 76 88 87 79 71 62 66
Scrapers (%) 9 5 9 9 16 18 15
Predators (%) 15 6 3 12 11 16 16
Shredders (%) 0.2 0.3 0.0 0.0 0.5 3.1 2.2

Other (%) 0.2 0.8 1.3 0.2 0.6 0.9 0.7
IBI Score** 51 34 37 51 50 63 60

Estimated Abundance:
Composite sample (8 ft2) 846 1130 2310 2820 1170 420 1580

Site (BMIs/ft2) 106 141 289 353 146 52 198
Site (BMIs/m2) 1139 1521 3109 3795 1575 560 2126

SANTA ROSA CREEK  METRICS DATA

* Metrics used in SoCal B IBI
** IBI scores range from 0 (poor) to 100 (very good). Scoring criteria described by Ode et al. 2005.

B-2
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Appendix C
Santa Rosa Creek Taxa List 
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Appendix D
Santa Rosa Creek BMI Calculations
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Santa Rosa Creek Watershed Management Plan
Benthic Macroinvertebrate Assessment Report

June 2010        Central Coast Salmon Enhancement

Appendix E
Central Coast Regional Water Quality Control Board’s 

Ambient Monitoring Program (CCAMP) Past Data
for Windsor and Ferrasci

Note: The CCAMP data was collected using the California Stream Bioassessment Procedure. 
The protocol and sorted sampling sizes are different than the California Water Board’s Surface 
Water Ambient Monitoring Program’s (SWAMP) bioassessment protocol which was used for 
the seven Santa Rosa Creek sites in this study. TheCCAMP data was not standardized to the 
SWAMP protocol and therefore is not compared to results of this study. It is included here to cap-
ture previously collected BMI data for the watershed.



APPENDIX E

CCAMP’S BMI DATA

9

9

9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

1



9

9

9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

2

Number
Chironomidae

Individuals

Number
Chironomidae

Taxa

Number
Chironominae

Taxa

Number
Coleoptera

Taxa

Number
Collector
Filterer

Individuals

Number
Collector
Filterer
Taxa

Number
Collector
Gatherer

Individuals

Number
Collector
Gatherer

Taxa

Number
Corbicula
Individuals

Number
Crustacea
+ Mollusca
Individuals

Number
Crustacea
Individuals

167 1 0 8 19 1 468 9 0 64 64

121 1 0 4 2 1 447 8 0 29 19

52 1 0 6 4 1 312 13 0 14 13

46 1 0 4 0 0 557 11 0 76 62

142 1 0 1 0 0 488 5 0 0 0

332 1 0 2 1 1 478 6 0 0 0

288 1 0 4 12 2 339 9 0 2 2

32 1 0 5 13 2 373 13 0 2 0
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9

9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

3

Number
Diptera

Individuals

Number
Diptera
Taxa

Number
Elmidae

Individuals

Number
Elmidae

Taxa

Number
Ephemerellidae

Taxa

Number
Ephemeroptera

Individuals

Number
Ephemeroptera

Taxa

Number
EPT

Individuals

Number
Gastropoda
Individuals

Number
Glossosomatidae

Individuals

225 7 12 2 1 205 3 240 0 22

164 8 4 1 0 1 1 24 10 0

83 8 4 1 2 121 6 183 1 1

53 6 3 1 0 126 6 155 14 0

149 3 1 1 0 2 1 4 0 0

340 6 2 1 0 1 1 7 0 0

453 12 7 1 1 20 5 124 0 30

147 10 60 2 2 276 8 519 0 38
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9

9

9
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

4

Number
Grazer

Individuals

Number
Grazer
Taxa

Number
Hydropsychidae

Individuals

Number
Hydropsychidae

Taxa

Number
Hydroptilidae
Individuals

Number
Individuals
per Reach

Number
Individuals per

Replicate

Number
Intolerant
Diptera

Individuals

Number Intolerant 
Ephemeroptera

Individuals

Number
Intolerant
EPT Taxa

0 0 0 0 0 911 911 29 3 6

0 0 0 0 0 893 893 0 0 1

0 0 0 0 0 913 913 5 18 4

0 0 0 0 7 891 891 5 22 2

0 0 0 0 0 499 499 0 0 0

0 0 0 0 0 502 502 1 1 1

0 0 1 1 5 906 906 1 2 4

0 0 0 0 1 887 887 8 62 7
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9
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

5

Number
Intolerant
Individuals

Number
Intolerant
Scraper

Individuals

Number
Intolerant

Taxa

Number
Intolerant

Trichoptera
Individuals

Number
Mollusca

Individuals

Number
Mollusca

Taxa

66 22 7 22 0 0 4 19 0 34 11 0

1 0 1 1 10 1 1 23 0 4 13 0

24 1 6 1 1 1 109 62 0 5 13 0

28 0 5 0 14 4 124 28 0 4 15 0

0 0 0 0 0 0 2 2 0 1 3 0

2 0 2 0 0 0 1 6 0 2 8 0

36 30 5 30 0 0 5 100 1 39 10 0

166 38 9 45 2 1 101 192 0 101 11 0
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9
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

6

Number
Oligochaeta

Taxa

Number
Orthocladiinae

Taxa

Number
Other
FFG

Individuals

Number
Other

FFG Taxa

Number
Perlodidae
Individuals

Number
Philopota

midae
Individuals

Number
Plecoptera
Individuals

Number
Plecoptera

Taxa

Number
Predator

Individuals

Number
Predator

Taxa

27 1 0 4 3 7 0 12 4 383 19

301 1 0 1 1 0 0 0 0 380 12

110 1 0 2 1 0 0 0 0 526 18

321 1 0 10 2 0 0 1 1 285 17

337 1 0 0 0 0 0 0 0 8 4

139 1 0 0 0 0 0 0 0 15 9

7 1 0 6 2 2 0 3 2 344 18

2 1 0 7 2 36 0 51 2 221 20
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9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

7

Number
Rhyacophilidae

Individuals

Number
Scraper

Individuals

Number
Scraper

Taxa

Number
Sensitive

EPT
Individuals

Number
Shredder

Individuals

Number
Shredder

Taxa

Number
Simuliidae
Individuals

Number
Tolerant

Individuals

Number
Trichoptera
Individuals

Number
Trichoptera

Taxa

Percent
Amphipoda

0 34 3 38 3 1 19 157 23 2 0

0 14 2 23 45 3 2 144 23 2 0

0 6 3 78 63 2 4 262 62 3 0

0 18 6 51 21 1 0 186 28 2 4

0 1 1 2 2 1 0 4 2 1 0

0 2 1 7 6 1 1 8 6 1 0

0 39 3 100 166 4 11 196 101 4 0

0 101 5 302 172 3 11 137 192 6 0
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9

9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

8

Percent
Baetidae

Percent
Burrowers

Percent
CF + CG 

Individuals

Percent
CF + CG 

Taxa

Percent
CF Taxa

Percent
CG Taxa

Percent
Chironomidae

Percent
Chironomidae Taxa

Percent
Chironominae

Taxa

Percent
Clinger
Taxa

Percent
Collector-
Filterers

22 41 53 28 3 25 18 3 0 48 2

0 81 51 32 4 29 14 4 0 17 0

2 14 35 37 3 34 6 3 0 28 0

3 17 63 30 0 30 5 3 0 16 0

0 90 98 45 0 45 28 9 0 12 0

0 95 95 39 6 33 66 6 0 20 0

2 71 39 29 5 24 32 3 0 33 1

20 10 44 33 4 29 4 2 0 41 1
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9

9

9

9

Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

9

Percent
Collectors
Gatherers

Percent
Corbicula

Percent
Crustacea

Percent
Diptera

Percent
Diptera
Taxa

Percent
Dominant

Taxon

Percent
Elmidae

Percent
Ephemeroptera

Percent
Ephemeroptera

Taxa

Percent
EPT Taxa

Percent
Gastropoda

51 0 7 25 19 22 1 23 8 25 0

50 0 2 18 29 33.6 0 0 4 11 1

34 0 1 9 21 15.8 0 13 16 24 0

63 0 7 6 16 36 0 14 16 24 2

98 0 0 30 27 67.5 0 0 9 18 0

95 0 0 68 33 66.1 0 0 6 11 0

37 0 0 50 32 21.3 1 2 13 29 0

42 0 0 17 22 19.5 7 31 18 36 0
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9
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9
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

10

Percent
Glossosomatidae

Percent
Grazer
Taxa

Percent
Grazers

Percent
Hydropsychidae

Percent
Hydroptilidae

Percent
Intolerant

Percent
Intolerant
Diptera

Percent Intolerant 
Ephemeroptera

Percent
Intolerant
Scrapers

Percent
Intolerant
Taxa (0-2)

2 0 0 0 0 8 3 0 3 20

0 0 0 0 0 0 0 0 0 4

0 0 0 0 0 3 1 2 0 16

0 0 0 0 1 3 1 2 0 14

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 11

3 0 0 0 1 4 0 0 3 13

4 0 0 0 0 19 1 7 4 20
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

11

Percent
Intolerant

Trichoptera

Percent
Mollusca

Percent Non Baetis 
Fallceon

Ephemeroptera

Percent Non 
Hydro Cheumato 

Trichoptera

Percent Non-Gastropoda 
Scrapers

Percent Non-
Hydropsyche

Hydropsychidae

Percent Non-
Insecta Taxa

3 0 0 2 4 0 31

0 1 0 3 0 0 46

0 0 12 7 1 0 34

0 2 14 3 0 0 41

0 0 0 0 0 0 27

0 0 0 1 0 0 44

3 0 1 11 4 0 26

5 0 11 22 11 0 24
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

12

Percent of Intolerant 
Ephemeroptera

Percent of Intolerant 
Trichoptera

Percent of 
IntolerantTrichoptera

Percent
Oligochaeta

Taxa

Percent
Omnivore

Taxa

Percent
Orthocladiinae

Taxa

Percent
Other
FFG

Percent
Other

FFG Taxa

1 96 3 3 2.8 0 0 8

0 4 34 4 3.6 0 0 4

15 2 12 3 0 0 0 3

18 0 36 3 0 0 1 5

0 0 68 9 0 0 0 0

100 0 28 6 0 0 0 0

10 30 1 3 2.6 0 1 5

22 23 0 2 0 0 1 4
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

13

Percent
Perlodidae

Percent
Philopotamidae

Percent
Plecoptera

Percent
Plecoptera

Taxa

Percent
Predator

Taxa

Percent
Predators

Percent
Rhyacophildae

Percent
Scraper

Taxa

Percent
Scrapers

Percent
Shredder

Taxa

1 0 1 11 53 42 0 8 4 3

0 0 0 0 43 43 0 7 2 11

0 0 0 0 47 58 0 8 1 5

0 0 0 3 46 32 0 16 2 3

0 0 0 0 36 2 0 9 0 9

0 0 0 0 50 3 0 6 0 6

0 0 0 5 47 38 0 8 4 11

4 0 6 4 44 25 0 11 11 7
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Total Taxa EPT Index 
(%) EPT Taxa

Number
Amphipoda
Individuals

Number
Baetidae

Individuals

Number
CF + CG 

Individuals

Number CF 
+ CG Taxa

Windsor  CSBP-Transects Benthics- 36 26 9 0 202 487 10
5/1/2001 900count

Windsor CSBP-Transects Benthics- 28 3 3 3 0 449 9
3/29/2002 900count

Windsor CSBP-Transects Benthics- 38 20 9 4 20 316 14
3/25/2003 900count

Windsor CSBP-Transects Benthics- 37 17 9 39 26 557 11
4/8/2004 900count

Windsor Margin-Ctr-Margin 11 1 2 0 0 488 5
5/4/2005

Windsor Multi-Habitat 18 1 2 0 1 479 7
5/4/2005

Ferrasci CSBP-Transects Benthics- 38 14 11 0 14 351 11
3/25/2003 900count

Ferrasci CSBP-Transects Benthics- 45 59 16 0 180 386 15
3/25/2003 900count

CCAMP’S BMI DATA

14

Percent
Shredders

Percent
Simuliidae

Percent
Tolerant

Percent
Tolerant Taxa 

(8-10)

Percent
Trichoptera

Percent
Trichoptera

Taxa

Sensitive
EPT Index

(%)

Shannon
Diversity

Simpsons
Index

Taxonomic
Richness

Tolerance
Value

0 2 19 17 3 6 4 2.5 0 36 5.44

5 0 16 36 3 7 3 2.25 0 28 5.52

7 0 29 29 7 8 9 2.64 0 38 5.95

2 0 21 28 3 5 6 2.32 0 37 5.54

0 0 1 18 0 9 0 0.84 1 11 5.31

1 0 2 33 1 6 1 0.96 1 18 5.68

18 1 22 18 11 11 11 2.64 0 38 5.42

19 1 15 20 22 13 34 2.87 0 45 4.28
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