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1.0 INTRODUCTION

Weston Solutions, Inc. (Weston) was contracted by the Los Angeles County Department of
Public Works (LACDPW) to perform biological assessments of various freshwater streams in six
Los Angeles County watersheds. The goals of the program are to assess biological integrity and
to detect biological trends and responses to pollution in receiving waters throughout the region.
Sampling and analysis followed the protocols described in the California Stream Bioassessment
Procedure (CSBP) (Harrington, 2003), and also incorporated the Southern California Index of
Biotic Integrity (IBI) (Ode et al., 2005). This program was initiated in October of 2003, with
monitoring surveys conducted once per year since that time.

The sampling protocol of the CSBP includes the collection and identification of stream benthic
macroinvertebrates, and also assesses the quality and condition of the in-stream physical habitat
and adjacent riparian zone. Utilizing species-specific tolerance values and community species
composition, numerical biometric indices are calculated, allowing for the determination of
habitat health in streams. Over time, this information is used to identify ecological trends and
aid analyses of the appropriateness of water quality management programs (Yoder and Rankin,
1998). Invertebrates reside in streams for periods ranging from a month to several years, and
have varying sensitivities to physical, biological, and chemical disturbances to the stream. By
assessing the invertebrate community structure of a stream, a realistic, long-term measure of
stream habitat health and ecological response is obtained. This information may complement
monitoring programs that test water quality parameters which provide a measure of habitat
conditions only at the moment sampling occurs. The addition of bioassessment to chemical,
bacterial, and toxicological approaches to watershed monitoring programs gives a
comprehensive indication of water quality and the effects of ecological impacts.

This report will present the results of stream bioassessment surveys of twenty monitoring reaches
in the Los Angeles Basin, conducted between July 19 and 26 (San Gabriel Watershed only), and
from October 3 to October 10, 2006. These two sampling periods were not affected by any
significant rain events. A taxonomic listing of all collected benthic macroinvertebrates,
biological metric and Index of Biotic Integrity calculations, and a discussion and analysis of the
results are included.

2.0 STUDY AREA OVERVIEW

The monitoring reaches assessed in this study were located in six watersheds throughout Los
Angeles County, including the Santa Clara River Watershed, the Santa Monica Bay Watershed
(including the Ballona Creek Watershed and the Malibu Creek Watershed), the Dominguez
Watershed, the Los Angeles River Watershed, and the San Gabriel River Watershed. The
monitoring reaches are described in Table 1, and the rationale for monitoring each site is
included. A map of the monitoring locations is shown in Figure 1.

Five of the monitoring reaches (Stations SGLR-063, 12, 13, 14, and 19) were located in concrete
lined channels, and one (Station 11) was partially lined with concrete. Three of the monitoring
reaches (Stations SGUT-504, 13, and 17) were considered reference sites that had minimal
upstream urban development.

Weston Solutions, Inc. 1
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Table 1: LACDPW Stream Bioassessment Monitoring Sites, 2006.

Station Receiving Water

Location — Date

Justification

Body
San Gabriel River Watershed

‘ ‘ Coordinates ‘ ‘

SGUT-504 San Gabriel River Upper San Gabriel River near East N 34° 14.228’ Offset site for the San Gabriel River
Mainstem Fork Rd. —Jul. 25 W 117° 49.129’ Watershed Monitoring Project
SGUT-505 San Gabriel River Upper San Gabriel River below N 34°10.164’ Offset site for the San Gabriel River
Mainstem Morris Reservoir — Jul. 26 W 117° 53.359’ Watershed Monitoring Project
SGLR-063 San Gabriel River San Jose Creek Diversion Channel N 34° 00.157’ Offset site for the San Gabriel River
Lined channel tributary | Upstream of Fullerton Rd.— Jul. 19 W 117° 54.182’ Watershed Monitoring Project
5 (SGLT- Walnut Creek Walnut Channel upstream of San N 34° 03.704’ nﬁsr::rsysgg?gtssl d(c)efnLtli[;Tt;?eaan;Slzrr:dGlft?r isél
506) Unlined channel Gabriel River — Jul. 19 W 117° 59.477

River Watershed Monitoring Project site.

Los Angeles River Watershed

6 Arroyo Seco Upstream of Arroyo Seco Spreading N 34°12.189’ Assess impacts in upper to mid watershed
Unlined channel Grounds — Oct. 4 W 118° 09.968’ from residential land use
7 Arroyo Seco Arroyo Seco downstream from 1-134 N 34° 08.676’ Assess impacts of residential land use
Unlined channel —Oct. 4 W 118° 09.982’
8 Compton Creek (Soonrgﬁte?]r::g\r;ifhk tl;‘;slt_roeSQn(;fetlzz N 33°50.788’ Assess impacts of urban pollution in
Unlined channel . W 118° 12.535%’ Compton Creek
River — Oct. 10
Zone 1 Ditch / Whittier Zone 1 Ditch at Whittier Narrows N 340 01.452' Los Ar_]gele; (_:ounty Sanitation District
9 Narrows Dam . , baseline site; not sampled due to dry
. Dam- not visited W 118° 04.250 L
Unlined channel conditions
10 Eaton Wash Upstream of Eaton Wash Canyon N 34°10.538’ Assess impacts of tributary to Los Angeles
Unlined channel Reservoir at New York Drive—Oct. 4 | W 118° 05.707’ River; not sampled due to dry conditions
1 Los Angeles River Los Angeles River at Victory Blvd — N 34° 09.362’ Assess impacts of adjacent equestrian
Partially lined channel Oct. 4 W 118° 17.591 area
12 Los Angeles River Los Angeles River near confluence N 34°05.112’ Main river channel
Lined channel with Arroyo Seco Channel — Oct. 4 W 118° 13.713
13 Los Angeles River Los Angeles River upstream of N 34°10.207" Upstream reference site

Lined channel

Sepulveda Dam — Oct. 3

W 118° 28.582’

Ballona Creek Watershed

Ballona Creek

14 Lined channel

Ballona Creek at 1-405 and S.
Sepulveda Blvd — Oct. 10

N 34° 00.445’
W 118° 23.761°

Original location relocated due to tidal
influence

Malibu Creek Watershed

Medea Creek at Thousand Oaks

15 Medea Creek Bivd. and Kanan Rd. — N 34° 09.043’ Assess impacts of Medea Creek to Malibu
Unlined channel ' Oct. 3 ' W 118° 45.456’ Creek

16 Las Virgenes Creek Las Virgenes Creek near the Los N 34°10.133’ Assess impacts from tributary to Malibu
Unlined Channel Angeles County line — Oct. 3 W 118° 42,192 Creek

17 Cold Creek Cold Creek at Stunt Rd. at Cold N 34° 05.707’ Upstream reference site
Unlined channel Creek Preserve — Oct. 3 W 118° 38.918'

Triunfo Creek Triunfo Creek downstream of N 34° 06.851’ .
18 Assess impacts of nursery

Unlined channel

Troutdale Dr. and nursery — Oct. 3

W 118° 46.750°

Dominguez Watershed

Dominguez Channel

19 Lined channel

Dominguez Channel and Vermont
Ave — Oct. 10

N 33° 52.270
W 118° 17.909

Original location relocated due to tidal
influence

Santa Clara Watershed

1 Santa Clara River Santa Clara River at The Old Road — | N 34° 25.945’ Location of DPW mass emission
Unlined channel Oct. 4 W 118° 35.689’ monitoring site
20 Bouquet Canyon Bouquet Canyon Wash below N 34° 28.422’ Assess conditions upstream of Diazinon

Unlined channel

Vasquez Canyon Road Oct. 3

W 118° 28.023’

findings; not sampled due to dry conditions
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3.0 METHODS

A general description of the methods incorporated in the sampling program is presented below.
Weston personnel adhered to the protocols of the CSBP (Harrington, 2003) as closely as
practicable, and this document may be referenced for more detailed procedural information
(http://www.dfg.ca.gov/cabw/Field/csbpwforms.html).

The sampling and analysis for the 2006 survey was different from previous surveys in two
respects which reflected the difference between the 1999 CSBP version and the 2003 version.
One difference was in the level of field sampling, where the total benthic area sampled was
reduced from 18 ft* to 9 ft*. The second difference was in the laboratory sample processing.
Prior methods required three sample replicates be processed separately with 300 organisms
removed from each replicate. In the new protocol, the three replicate samples were combined
and a total of 500 organisms were removed from the sample. It did not appear that this reduction
in effort affected the final results, as there was a greater overall diversity of taxa in the 2006
survey than in all previous surveys (see Section 4.6).

3.1 Sampling Site Selection

A field reconnaissance of the monitoring reaches by LACDPW staff occurred prior to program
initiation in 2003 to determine the suitability of the twenty proposed sites. Since the program
inception, variability in rainfall amounts has resulted in some inconsistency in flow regimes at
the monitoring sites. In 2006, Stations 9, 10 and 20 were dry and could not be sampled.
Originally established Stations 2, 3, and 4 in the San Gabriel River Watershed were offset with
Stations SGUT-504, SGUT-505, and SGLR-063 as a contribution to the San Gabriel River
Watershed Monitoring Project for the San Gabriel River Watershed Council. Data from Station
5 were also shared with the Watershed Council with an alternate station designation of SGLT-
506. All other monitoring sites that were sampled in 2006 were in the same locations as in
previous years of the program.

3.2 Monitoring Reach Delineation

The sampling points specified in the CSBP target a stream feature known as a riffle. An ideal
riffle is an area of variable flow regimes with some surface disturbance and a relatively complex
and stable substrate. These areas provide increased colonization potential for benthic
invertebrates. Riffles typically support the greatest diversity of invertebrates in a stream, and by
selecting the richest habitats available at each stream, comparability among streams is possible.
For some of the monitoring reaches in this study, optimal riffle habitat was not always available;
therefore “best available” habitat was sampled.

Under optimal conditions, five riffles constituted a monitoring reach, and three of these were
randomly selected for sampling using a random number table. Given sufficient riffle width and
length, a sampling transect perpendicular to stream flow was selected randomly in the upper
third of the riffle. In situations where the only available riffles were very short and/or narrow,
the samples were taken to best represent available substrate types. For monitoring reaches in
uniform concrete channels, a 150-meter reach of the stream was selected, and 3 separate 1-m

Weston Solutions, Inc. 4
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wide transects were randomly selected. Every monitoring reach was sampled from downstream
to upstream. Photographs were taken of every monitoring reach and most of the individual
riffles sampled. Representative photos of the monitoring reaches are presented in Appendix A.

3.3 Sample Collection

Once a sampling transect was established, benthic invertebrates were collected using a 1-ft wide,
0.5-mm mesh D-frame kick-net. A 1-ft* area upstream of the net was sampled by disrupting the
substrate and scrubbing the cobble and boulders so that the organisms were dislodged and swept
into the net by the current or by hand sweeping. In areas with little or no current, the substrate
was disturbed and the net was swept back and forth to capture the organisms. The duration of
the sampling generally ranged from 1 to 3 minutes, depending on substrate complexity. Three 1-
ft* areas were sampled along each transect and combined into one composite sample representing
approximately 3 ft* of substrate area. The three sample points on the transect were usually taken
near the right and left margins and in the middle of the stream, or were selected to best represent
the diversity of habitat types present. This procedure was repeated for the next two riffles until
three separate replicate samples were collected. Samples were transferred to 1-qt jars and
preserved with 95% ethanol and returned to Weston’s benthic laboratory for processing.

3.4 Physical Habitat Quality Assessment

For each monitoring reach sampled, the physical habitat of the stream and its adjacent banks
were assessed using U.S. EPA Rapid Bioassessment Protocols. Habitat quality parameters were
assessed to provide a record of the overall condition of the reach. Parameters such as channel
alteration, frequency of riffles, width of riparian zones, and vegetative cover help to provide a
more comprehensive understanding of the condition of the stream. Additionally, specific
characteristics of the sampled riffles were recorded, including riffle length, depth, gradient,
velocity, substrate complexity, and substrate composition.

Water quality measurements were taken at each of the monitoring sites. Measurements included
water temperature, specific conductance, pH, dissolved oxygen, turbidity, and hardness.

3.5 Laboratory Processing and Analysis

At the laboratory, samples were relinquished to the laboratory sample custodian. Prior to sample
processing, technicians signed out each sample in a sample tracking log book. The three sample
replicates were poured over a No. 35 standard testing sieve (0.5-mm stainless steel mesh) and the
ethanol retained for re-use. The sample was gently rinsed with fresh water, and large debris such
as wood, leaves, or rocks were removed. The sample was transferred to a tray marked with grids
approximately 50 cm’® in size and spread homogenously to a thickness of approximately 4”.
One grid was randomly selected and the sample material contained within the grid was removed
and processed. In cases where the animals appeared extremely abundant, a fraction of the grid
may have been removed. The material from the grid was examined under a stereomicroscope
and all the invertebrates were removed, sorted into major taxonomic groups, and placed in vials
containing 70% ethanol. This process was repeated until 500 organisms were removed from the
sample. Organisms from a grid in excess of the 500 were placed in a separate vial labeled “extra

Weston Solutions, Inc. 5
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animals”, so that a total abundance for the sample could be estimated. All sample processing
information was entered onto a Stream Bioassessment Sorting Sheet (Appendix C). Processed
material from the sample was placed in a separate jar and labeled “sorted”, and the unprocessed
material was returned to the original sample container, checked in to the sample tracking log
book, and archived. Sorted material was retained for quality assurance purposes.

All organisms were identified to standard taxonomic level I as specified in the Southwest
Association of Freshwater Invertebrate Taxonomists List of Freshwater Invertebrate Taxa
(available at: http://www.swrcb.ca.gov/swamp/docs/safit/ste_list.pdf); genus level for most
insects, and order or class for non-insects. The taxonomic levels are fixed under this document
to prevent inconsistencies in taxonomic effort between laboratories. The level of taxonomic
effort has not changed since the inception of the LACDPW bioassessment monitoring program
in 2003, although a few minor adjustments in taxa determinations have been made. With the
exception of some beetles, nearly all of the insects identified in the program were in the larval
and pupal stages of development, which metamorphose into an aerial adult form. Nearly all of
the non-insect taxa are aquatic for their entire life history.

QA/QC: After sample processing is complete, at least 10% of the sample lot, or one sample
processed per each technician are checked to ensure a 90% or better organism removal
efficiency. Results of the sorting QA/QC were entered onto the Stream Bioassessment Sorting
Sheet. To ensure accuracy of the taxonomic identifications, 10% of the samples (two samples)
were sent to the CDFG Aquatic Bioassessment Laboratory (ABL) for verification. Any
discrepancies between ABL identifications and the original identifications were changed in the
taxonomic database. Results of the sorting and taxonomic QA/QC analyses are presented in
Appendix C.

3.6 Data Analysis

Taxonomic data were entered into an electronic file using Microsoft Word and converted into a
SAS database for QA/QC and data reduction. Benthic macroinvertebrate community-based
metric values were calculated from the database. A list of the metrics and a brief description of
what they signify is presented in Table 2. A taxonomic list of the macroinvertebrates present in
each sample was created in Microsoft Excel, including the designated tolerance value (TV) and
functional feeding group (FFG) of each taxon. Macrophyte herbivores (mh), piercer herbivores
(ph), omnivores (om), parasites (pa) and xylophages/wood eaters (xy) were combined into a
group designated “Other”. Also note that for some organisms identified at the Family level or
above, a single TV or FFG was not assigned. This is because the taxa within the group have a
broad range of tolerances or feeding strategies and a single designation is not representative.

In addition to the individual metric values, a multi-metric Index of Biotic Integrity (IBI) was
calculated for each monitoring reach (Ode et al., 2005). The IBI is a quantitative scoring system
for assessing the quality of benthic macroinvertebrate assemblages, and is currently our most
useful tool in reducing a complex macroinvertebrate data set to a qualitative rating for each
monitoring reach. The IBI score is derived from the cumulative value of seven biological
metrics (Table 2, asterisked metrics). The total scores were categorized into ratings of the
benthic community, ranging from Very Poor to Very Good. It has been noted that the Southern
California IBI was developed with very few sites located in low elevations in Los Angeles
County, and future development of a refined IBI has been suggested.

Weston Solutions, Inc. 6
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Table 2: Bioassessment Metrics Used to Characterize Benthic Invertebrate Communities.

Response to

BMI Metric Description :
Impairment

Richness Measures

Taxa Richness Total number of individual taxa Decrease

Coleopteran Taxa* Number of taxa in the insect order Coleoptera (beetles) Decrease

EPT Taxa* Number of taxa in the Ephemeroptera (mayfly), Plecoptera (stonefly) Decrease
and Trichoptera (caddisfly) insect orders

Dipteran Taxa Number of taxa in the insect order Diptera (true flies) Increase

Non-Insect Taxa Number of non-insect taxa Increase

Predator Taxa* Number of taxa in the predator feeding group Decrease

Composition Measures

EPT Index Percent composition of mayfly, stonefly, and caddisfly larvae Decrease

- Percent composition of mayfly, stonefly, and caddisfly larvae with
Sensitive EPT Index tolerance values between 0 and 3 Decrease
Shannon Diversity Index General measure of sample diversity that incorporates richness and Decrease
y evenness (Shannon and Weaver 1963)

Margalef Diversity Measure of sample diversity weighted for richness Decrease

Tolerance/Intolerance Measures
Value between 0 and 10 of individuals designated as pollution tolerant

Tolerance Value ; . Increase
(higher values) or intolerant (lower values)

Dominant Taxon Percent composition of the single most abundant taxon Increase

Percent Chironomidae Percent composition of the tolerant dipteran family Chironomidae Increase

Percent Intolerant Percent of organisms in sample that are highly intolerant to impairment

. . Decrease
Organisms* as indicated by a tolerance value of 0, 1 or 2
Percent Tolerant Percent of organisms in sample that are highly tolerant to impairment
. L Increase

Organisms as indicated by a tolerance value of 8, 9 or 10

Percent Tolerant Taxa* Eerpent of taxa in sample that are highly tolerant to impairment as Increase
indicated by a tolerance value of 8, 9 or 10

Percent Non-insect Percent of organisms in sample that are not in the Class Insecta Increase

Organisms

Percent Non-insect Taxa* | Percent of taxa in sample that are not in the Class Insecta Increase

Functional Feeding Groups (FFG)

percent Ci)llector- Percent of macrobenthos that collect or gather fine particulate matter Increase

Gatherers

Eﬁtr:rir;éfollector- Percent of macrobenthos that filter fine particulate matter Increase

Percent Scrapers Percent of macrobenthos that graze upon periphyton Increase

Percent Predators Percent of macrobenthos that feed on other organisms Variable

Percent Shredders Percent of macrobenthos that shreds coarse particulate matter Decrease

Percent Other P'ercent of macrobenthqs that are parasites, macrophyte herbivores, Variable
piercer herbivores, omnivores, and xylophages

Abundance

Estimated Abundance Estimated number of organisms in entire sample Variable

*indicates metrics used to calculate the Index of Biotic Integrity

Source: modified from SDRWQCB 1999

Weston Solutions, Inc. 7
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4.0 RESULTS

A discussion of the results of the survey is presented below. A complete listing of the benthic
invertebrates identified at all stations and replicates are presented systematically in Appendix
B.1. Ranked total abundance for each species at all sampling sites combined are presented in
Appendix B.2, and the calculated metric values for each monitoring reach are presented in
Appendix B.3.

The reader may notice seeming discrepancies between the number of unique taxa listed in the
metrics tables and the apparent number of taxa in the taxa list. This is due to the presence of
immature or damaged specimens that were identified at a higher systematic level than the
standard effort, but were not thought to be unique taxa.

4.1 Benthic Invertebrate Community: Study Area Summary

Summing all stations in the Los Angeles County study area, a total of 96 unique taxa were
identified from 8,445 individual organisms (Appendix B.1, Appendix B.2). The five most
abundant taxa in descending order were Chironomid midges (3,367 individuals), the Amphipod
crustacean, Hyalella (970 individuals), Oligochaete earthworms (508 individuals), Turbellarian
flatworms (337 individuals), and the Baetid mayfly, Baetis (301 individuals) (Appendix B.2).
All of these taxa are moderately to highly tolerant to habitat impairment, and with the exception
of flatworms are in the collector-gatherer feeding group. Collector-gatherers feed on organic
detritus, algae, and various micro-organisms (Pennak, 2001; Usinger, 1956) and high abundances
of these organisms are often associated with high levels of urban runoff.

The order Diptera (true flies) had the greatest number of unique taxa identified (21 taxa),
followed by Trichoptera (caddisflies) and Coleoptera (beetles) with 15 taxa per order (Appendix
B.1). Chironomid midges were present at all of the monitoring sites and were the dominant
organism at seven of the seventeen sites.

4.2 Benthic Invertebrate Community Metrics

Benthic invertebrate community metric values for each monitoring reach are presented in
Appendix B.3. A listing of the five most dominant (abundant) taxa for each monitoring reach is
in Appendix B.4.

Taxa Richness: Taxa richness is the total number of unique taxa in a sample. This number does
not account for damaged or immature specimens that were identified at a higher taxonomic level
than specified in the SAFIT list (also referred to as “indiscriminate” taxa). Taxa richness per
sample ranged from 4 taxa at Station 11-Los Angeles River to 38 taxa at Station 6-Arroyo Seco
(Appendix B.3).

Diversity and Dominance: Two diversity indices were calculated for each site: Shannon
diversity, which weights for evenness of the distribution of the different taxa, and Margalef
diversity, which weights for total number of different taxa. Shannon diversity values per station

Weston Solutions, Inc. 8
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ranged from 0.4 at Station 19-Dominguez Channel to 3.0 at Station 6-Arroyo Seco (Appendix
B.3). Margalef Diversity values per station ranged from 0.5 at Station 11-Los Angeles River to
6.0 at Station 6-Arroyo Seco (Appendix B.3). Dominance by a single taxon ranged from 11.3%
Caloparyphus/Euparyphus at Station 6—Arroyo Seco to 90.2% Chironomidae at Station 19-
Dominguez Channel (Appendix B.4). Other sites with very high dominance values included
Station 13-Los Angeles River (86.9% Chironomids), Station 16-Las Virgenes Creek (81.6%
Chironomids), and Station 15-Medea Creek (81.1% Hyalella). Chironomids were the dominant
taxon at seven of the monitoring reaches.

EPT Taxa: The orders of Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera
(caddisflies) contain many taxa that are sensitive to impairment. Several of these taxa however,
are tolerant to urban runoff that does not contain high levels of chemical pollutants, including
mayflies in the family Baetidae and the caddisflies, Cheumatopsyche, Hydropsyche, and
Hydroptila. This means that number of EPT taxa and % sensitive EPT are much stronger
metrics than total % EPT for assessing ecological health of a site. All of the stonefly taxa are
quite sensitive to urban runoff.

The greatest number of EPT taxa were collected at Station 17-Cold Creek, with 15 different EPT
taxa (Appendix B.3). There were no EPT taxa collected at six of the monitoring sites including,
Station 11-Los Angeles River, Station 12-Los Angeles River, Station 13-Los Angeles River,
Station 15-Medea Creek, Station 18-Triunfo Creek, and Station 19-Dominguez Channel. EPT
individuals were most dominant at Station 3-San Gabriel River, where they comprised 58.8% of
the benthic community (Appendix B.3). The most abundant of the EPT taxa across the survey
region included the mayfly, Baetis and the caddisfly, Hydroptila (Appendix B.2). Sensitive EPT
taxa (tolerance value 0-3) were collected at four of the sites and were most abundant at Station
17-Cold Creek, where they comprised 44.8% of the benthic community. Also notable is that
89% of the total EPT taxa at Cold Creek were sensitive EPT taxa. The other sites with sensitive
EPT taxa included Station 2 (SGUT-504)-San Gabriel River, Station 3 (SGUT-505)-San Gabriel
River, and Station 6-Arroyo Seco. Stoneflies were collected at Station 17-Cold Creek only,
although exuviae of Calineuria californica were observed at SGUT-504.

Tolerance Values: For most stream macroinvertebrates, a tolerance value has been determined
for each taxon through prior research on the animals’ life history. Tolerance values range from 0
for organisms highly sensitive to impairments, to 10 for organisms that are highly tolerant to
impairments. Low to moderate abundance of impairment tolerant organisms does not
necessarily imply impairment (SDRWQCB, 2001), but more importantly, the presence of
sensitive organisms is unlikely when a stream is impaired. The presence of highly intolerant
organisms (tolerance value 0-2) is likely the strongest single indicator of good water quality.

Average community tolerance values for all sites ranged from 3.8 at Station 17-Cold Creek to
7.6 at Station 15-Medea Creek (Appendix B.3). Highly tolerant organisms (tolerance value 8-
10) were most abundant at Station 15-Medea Creek, where they accounted for 89.2% of the
benthic community, and were least abundant at Station 8-Compton Creek, accounting for 4.6%
of the benthic community. Highly intolerant organisms (tolerance value 0-2), were collected
from three sites: Station 2 (SGUT-504)-San Gabriel River, Station 6-Arroyo Seco, and Station
17-Cold Creek, and were represented mostly by stonefly taxa. Highly intolerant organisms were
much more abundant at Station 17-Cold Creek than at any of the other sites, where they
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comprised 45.4% of the community. Station 2 (SGUT-504)-San Gabriel River had the second
highest number of highly intolerant organisms, where they comprised 7.6% of the community.

Functional Feeding Groups: As with tolerance values, functional feeding group designations
have been determined through prior life-history research or observations of each taxon. The
percent composition of the functional feeding groups provides useful information about benthic
community function, and some feeding groups contain greater numbers of intolerant organisms
(Table 2). The information from feeding group composition may be particularly useful in
detecting physical habitat degradation and impacts from urbanization.

All of the monitoring reaches except for Station 17-Cold Creek and Station 18-Triunfo Creek
were dominated by taxa in the collector-gatherer feeding group (Appendix B.1, Appendix B.3).
Four of the top five dominant taxa in the study region (Chironomid midges, Hyalella,
Oligochaetes, and Baetis) were all in the collector-gatherer feeding group, and are general
indicators of urbanization of a watershed. Station 11-Los Angeles River had the greatest
dominance by a single feeding group, where collector-gatherers comprised 99.8% of the
community. Station 6-Arroyo Seco and Station 17-Cold Creek had the greatest evenness of
distribution of the various feeding strategies, indicating a more dynamically functioning benthic
community than the urban influenced sites. The two upper San Gabriel River sites, Station 2
(SGUT-504) and Station 3 (SGUT-505), also had good diversity of feeding groups. Station 18-
Triunfo Creek had a rather unique species composition where scrapers made up 30% of the
community. This site had an extremely high diversity of Gastropods (snails) with nine different
taxa. By comparison, no other site had more than two different snail taxa.

Estimated Total Abundance: The estimated total abundance is the total number of animals
predicted to be in the sample if the entire sample had been processed. This value was then used
to calculate the estimated number of animals living in one square foot of benthic habitat. When
the total abundance was less than 500 animals in a sample, the entire sample was sorted and the
total abundance is an exact count, as was the case for Station 18-Triunfo Creek. Response to
moderate habitat impairment is often indicated by an increase in total abundance by highly
tolerant organisms, with a corresponding decrease in taxa richness and diversity; however, severe
impairment can result in a catastrophic decrease in total abundance.

Estimated abundance ranged from 34 organisms per square foot of substrate at Station 18-
Triunfo Creek to 7,097 organisms per square foot at Station 11-Los Angeles River (Appendix
B.3). Station 4 (SGLR-063)-San Gabriel River also had very high organism abundance, with
6,933 organisms per square foot. Abundance at the reference sites was 163 and 261 organisms
per square foot (Station 2 (SGUT-504)-San Gabriel River and Station 17-Cold Creek,
respectively).

4.3 Physical Habitat Quality Assessment

The 10 parameters of the physical habitat of the monitoring reaches were scored on a 0 to 20
scale, thus 200 is the highest possible score. Table 3 lists the parameters and gives a brief
description of the conditions that are most beneficial to macroinvertebrate communities. Most of
the physical habitat quality parameters are scored in a qualitative manner, and they provide a
good comparative tool for sites within a sampling program. Physical habitat quality scores for
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each monitoring reach are presented in Appendix B.5, and water quality data are presented in

Appendix B.6.

Table 3: Parameters Used to Characterize the Physical Habitat of a Stream Reach.

Parameter

Conditions Assessed

Optimal Conditions

Instream Cover

The percentage of substrate favorable for epifaunal
colonization. Most favorable is a mix of layered cobble,
snags, submerged logs, undercut banks, vegetation, and

other stable habitats.

Complex mix of stable substrates
occupying a high percentage of
the stream bottom.

The percentage of fine sediment surrounding gravel,

Very little embeddedness, with

Embeddedness cobble, and boulder particles. layered substrate.

Velocity/Depth The four velocity/depth regimes are: Slow-deep, slow- A mix of all four regimes,
Regimes shallow, fast-deep, and fast-shallow. dominated by fast-shallow.
Sediment The percentage of bottom affected by the deposition of Little or no new deposition, less
Deposition new gravel, sand or fine sediment. than 5% of the bottom affected.

Channel Flow

The percentage of the stream channel filled by flowing
water and the amount of substrate covered.

Water reaches base of both
lower banks and minimal amount
of substrate is exposed.

Channel Alteration

The amount of channelization, dredging, embankments,
or shoring structures present.

Channelization or dredging
absent or minimal; stream with
normal pattern.

Riffle Frequency

The frequency of occurrence of riffle habitat.

Occurrence of riffles frequent,
with variety of habitat.

Bank Stability

Evidence of erosion or bank failure.

Evidence of erosion and bank
failure absent or minimal.

More than 90% of the

Vegetative The percent cover by undisturbed, native vegetation on
- . - L streambank surfaces covered by
Protection the streambank surfaces and immediate riparian zones. X h
native vegetation.
Riparian The width of native riparian vegetation along both W'dth_ of riparian zone >18
Vegetative Zone streambanks meters; human activities have
Width ' not impacted zone.

Source: Physical Habitat Form for the CSBP, revision date May 1999

Total physical habitat quality scores ranged from 73 at Station 8-Compton Creek to 169 at
Station 6-Arroyo Seco. Under the current scoring protocol, concrete lined channels are often
over-scored due to high ratings in categories such as Embeddedness, Sediment Deposition, and
Bank Stability. The scores generally rank the sites in the proper order based on overall quality,
however.

Water quality measurements at most of the monitoring sites did not indicate severe impairment.
Values for pH were all between 7.7 and 8.7. Specific conductance, a general indicator of
dissolved solids, was moderate to low at all sites except Station 15-Medea Creek and Station 16-
Las Virgenes Creek. Hardness measures ranged from 64 mg/L CaCOs at Station 16-Las
Virgenes Creek to 1120 mg/L CaCOs at Station 15-Medea Creek. The hardness value at Medea
Creek was substantially higher than at any of the other sites. Excessive salts, metallic cations
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(e.g., calcium, magnesium, ferrous iron), and limestone formations can naturally elevate water
hardness (Sawyer and McCarty, 1978). Dissolved oxygen levels were variable throughout the
region, ranging from 4.25 mg/L at Station 13-Los Angeles River to 18.40 mg/L at Station 11-Los
Angeles River. Water temperatures were also quite variable throughout the region, ranging from
15.9°C (60.6°F) at Station 17-Cold Creek to 35.7 degrees C (96.3°F) at Station 5-Walnut
Channel. Turbidity, a measure of water clarity (clear waters have low ntu values), was low at
most sites, but was elevated at Station 11-Los Angeles River and Station 13-Los Angeles River
with values of 55.8 and 44.0 ntu, respectively.

4.4 Index of Biotic Integrity

In 2004, a Southern California Index of Biotic Integrity was developed to cover the region
extending from southern Monterey County to the Mexican border (Ode et al., 2005). The IBI
gives a single quantified score to a site based on a multi-metric evaluation technique, and the
scores may be compared across seasons and years of a monitoring program to give an indication
of trends over time. The CDFG developed the IBI based on a multi-year comprehensive
assessment of reference and non-reference conditions in southern California to establish an
expected range of benthic invertebrate community structure in the region.

Seven metrics were selected to calculate the IBI that showed a strong and predictable response to
ecological impacts and stressors (Table 4). The seven metrics include Number Coleoptera Taxa,
Number EPT Taxa, Number Predator Taxa, Percent Collector-Filterers plus Collector-Gatherers,
Percent Intolerant Individuals, Percent Non-insect Taxa, and Percent Tolerant Taxa. Each metric
value is given a score from 0 to 10, and the scores added to give a final IBI score; the highest
possible total score is 70. Each final score is then classified into rating categories ranging from
Very Poor to Very Good. Table 4 shows the metric scoring ranges and rating categories for the
Southern California IBI.

Table 4: Index of Biotic Integrity Scoring Ranges.

Metric Number Number Number Percent Percent Percent Percent
Score Coleoptera EPT Taxa Predator C_Ff-CG Int_ollerant Non-Insect Tolerant
Taxa Taxa Individuals | Individuals Taxa Taxa
10 >5 >17 >12 0-59 25-100 0-8 0-4
9 16-17 12 60-63 23-24 9-12 5-8
8 5 15 11 64-67 21-22 13-17 9-12
7 4 13-14 10 68-71 19-20 18-21 13-16
6 11-12 9 72-75 16-18 22-25 17-19
5 3 9-10 8 76-80 13-15 26-29 20-22
4 2 7-8 7 81-84 10-12 30-34 23-25
3 5-6 6 85-88 7-9 35-38 26-29
2 1 4 5 89-92 4-6 39-42 30-33
1 2-3 4 93-96 1-3 43-46 34-37
0 0 0-1 0-3 97-100 0 47-100 38-100
Cumulative Ratings: Very Poor: 0-13 Poor: 14-26 Fair: 27-40 Good: 41-55 Very Good: 56-70

Source: Ode et al., 2005
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The IBI is quite effective for broadly identifying impairment, and the boundary between Fair and
Poor (IBI score of 26, 0-70 scale) is considered to be the threshold for impairment. It must be
noted that small differences in IBI scores are not significant and may be due to natural biological
variability within a stream reach. Ode et al. determined that the “minimum detectable
difference” between IBI scores is about 9 points, thus two site scores must be at least 9 points
apart from one another to determine one is of significantly higher quality than the other.

The total IBI scores for each monitoring reach are shown in Figure 2. A complete list of the
mean metric values, individual IBI scores, and the total IBI scores, are presented in Appendix
B.7.

The 17 monitoring reaches in Los Angeles County had IBI ratings ranging from Good to Very
Poor. Three of the sites were rated Good, including Station 2 (SGUT-504)-San Gabriel River,
Station 6-Arroyo Seco, and Station 17-Cold Creek. Stations 2 and 17 were designated reference
sites. Station 13-Los Angeles River was also a designated reference site, and the IBI score for
this monitoring reach was 1, with a rating of Very Poor. The reference monitoring reach of
Station 13-Los Angeles River was located within a concrete lined channel upstream of the
Sepulveda Dam and did not represent true reference conditions (Ode et al., 2005). Station 11-
Los Angeles River was the lowest rated site with a total IBI score of 0.
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Figure 2
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45 Concrete Lined Channels versus Unlined Channels

Since the beginning of the program, eight of the monitoring reaches have been sampled in
concrete lined channels (Stations SGLR-043, SGLR-047, SGLR-063, 2/2A, 12, 13, 14, and 19),
and one (Station 11) was partially lined with concrete. This type of substrate is considered to be
inferior to a more complex natural substrate (e.g., layered cobblestone, plant stems, or wood) for
macroinvertebrate colonization. The lined channels were mostly devoid of coarse organic food
sources and riparian canopy, and had uniform water flow characteristics consisting of flat “runs”
rather than true riffles. Physical habitat scores for these sites are somewhat elevated due to very
stable bank conditions and they typically have ample flow volume due to persistent urban runoff
(see Appendix D, Physical Habitat Quality data sheets). It may be noted that regression analysis
of the relationship between physical habitat quality and IBI scores in urban runoff dominated
streams has shown almost no correlation between the two (MEC, 2003).

All of the lined channel sites had mean IBI scores that were rated Poor and Very Poor (Figure 3).
The lined sites in the lower San Gabriel River (Stations SGLR-043, SGLR-047, and SGLR-063)
received ratings of Poor, except for Station 2 which was Very Poor. The lined sites in Los
Angeles River, Ballona Creek, and Dominguez Channel (Stations 12, 13, 14, and 19,
respectively) had IBI scores in the Very Poor range. The IBI scores of the lined channel sites
were quite evenly distributed among the other lower-watershed urban sites. An analysis of
variance (ANOVA) of IBI scores for lined versus unlined sites indicated no significant
difference (p=0.23) of IBI scores between the two types of habitat. Thus, it is not apparent that
the poorer quality physical habitats of the lined channel sites had a significant effect on overall
IBI scores in the lower watershed stream reaches that were dominated by urban runoff. In other
words, water quality was likely the primary driver of macroinvertebrate community structure in
the lower watershed areas.

The Mann-Whitney test was used to determine if the IBI scores for unlined sites are statistically
different from IBI scores at concrete lined sites. This test is a non-parametric alternative to the
two-sample t-test. Instead of using the actual values of the dataset, ranks of the data are used.
More detailed methods may be found in Zar, 1999. Sites SGLR-063, SGLR-047, SGLR-043, 11,
12, 13, 14, and 19 were used for the concrete lined channel dataset. All other sites were included
as unlined. There was no differentiation between how many samples were collected at each site.
All results for the two groups were pooled together, and the two groups compared.

The hypothesis was tested at an alpha of 0.05:

Hy: Unlined =Lined
H,: Unlined # Lined

The test was run using two scenarios, both with and without the reference sites.
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Figure 3: Comparison of IBI Scores of Concrete Lined and Unlined Channels (0-70 scale)
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The results of the analysis indicate that in both scenarios the null hypothesis is rejected and the
alternate accepted. This means that the IBI scores at unlined sites are statistically different,
overall, than the IBI scores at lined sites. In Figure 4, below, a visual comparison of the two
groups is presented. One version does not include reference sites in the unlined group, while the
other does include reference sites in the unlined group. Without considering reference sites, the
mean IBI scores of the unlined sites are slightly higher than the 75" percentile of the lined sites.
When reference sites are considered, this difference is increased and the unlined sites are clearly
statistically superior to the lined sites. This result is different than previous years’ analyses,
when there was not a significant difference between lined and unlined lower watershed sites
(Weston, 2006). This is due to the 2006 survey having lower IBI scores for the lined sites than
in the past, and many of the unlined sites having higher scores in 2006, thus increasing the
overall disparity between lined and unlined sites.

LACDPW Bioassessment IBI Scores, Lined and Unlined
No Reference Sites Included
60 —
40 —
g
o
(]
8 _
@
20 — -1
b [ |
[ |
0 |
Lined Unlined
LACDPW Bioassessment IBI Scores, Lined and Unlined
Including Reference Sites
60 —
40 —
g
o
(8]
8 _
@
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N | |
[ |
0 [
Lined Unlined

Figure 4. Comparison of lined and unlined channel sites, 2003-2006 (0-70 scale).
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Table 5 below shows the mean biological metric values of four individual metrics that are
considered strong indicators of ecological health. Lined channel sites are shaded in gray and the
top three metrics are highlighted in green. Note that a low value for Percent Collector Filterers
plus Collector Gatherers is an indication of good habitat conditions.

Table 5: Selected Metric Values, Mean of 2003-2006 Surveys.
(concrete lined channels are highlighted in gray, top three metric values are highlighted

in green)
e _ Taxa Percent _ Percent Collector
Monitoring Reach/Station Number Richness Intolerant Filterers plus Collector
Taxa Gatherers

Santa Clara River 1 20.2 45 0% 83.7%
Coyote Creek** 2 11.5 1.5 0% 89.5%
Coyote Creek* 2A 10.0 4.0 0% 99.0%
San Jose Creek** 3 10.5 2.0 0% 84.0%
San Gabriel River** 4 24.0 12.0 3.1% 85.0%
Walnut Channel (SGLT-506) 5 13.0 1.3 0% 88.0%
Arroyo Seco** 6 35.0 115 2.6% 61.3%
Arroyo Seco 7 17.5 2.8 0% 82.8%
Compton Creek 8 13.0 1.5 0% 91.5%
Zone 1 Ditch* 9 21.0 5.0 0% 74.0%

Eaton Wash 10 -- - - --
Los Angeles River 11 9.3 1.0 0% 98.5%
Los Angeles River 12 9.3 2.0 0% 93.0%
Los Angeles River 13 11.3 1.7 0% 95.0%
Ballona Creek 14 12.0 2.0 0% 95.3%
Medea Creek 15 11.2 0.8 0% 82.3%
Las Virgenes** 16 215 3.5 2.6% 81.7%
Cold Creek 17 27.0 11.3 37.5% 26.2%
Triunfo Creek*** 18 26.3 2.3 0.3% 52.6%
Dominguez Channel 19 9.7 0 0% 93.5%

Bouquet Canyon 20 -- -- -- --
SGUT-504* NA 27.0 12.0 7.6% 79.0%
SGUT-505* NA 20.0 8.0 0% 74.6%
SGLR-043* NA 13.0 0.0 0% 74.0%
SGLR-047* | NA 11.0 0.0 0% 90.0%
SGLR-051* NA 15.0 3.0 0% 72.0%
SGLR-063* NA 14.0 3.0 0% 79.4%

*Sampled one year
**Sampled two years
***Sampled three years
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Overall, most of the concrete lined channels had lower Taxa richness, EPT taxa diversity, no
intolerant taxa present, and higher percentages of Collector-Filterers plus Collector Gatherers
than the unlined sites.

Mean taxa richness ranged from 35.0 taxa at Station 6-Arroyo Seco to 9.3 taxa at Station 11-Los
Angeles River and Station 12-Los Angeles River (Table 5). Most of the lower watershed sites
had mean taxa richness values in the range of 9 to 13 taxa per survey. The mid-watershed sites
had mean taxa richness in the range of 17-26 taxa with the exception of Station 15-Medea Creek,
which had a mean of 11.2 taxa per survey. The number of EPT taxa was quite variable, and four
sites had considerably greater EPT diversity than all of the other sites. Station 4-San Gabriel
River, Station SGUT-504-San Gabriel River, Station 6-Arroyo Seco, and Station 17-Cold Creek
had eleven or more EPT taxa, while all but one of the other sites averaged five or less EPT taxa.
The lower watershed sites typically had three or fewer EPT taxa, most frequently consisting of
the mayflies, Baetis and Fallceon quilleri, and the caddisfly Hydroptila.

The metric Percent Intolerant Taxa is perhaps the strongest indicator of good water quality
conditions, but the metric lacks gradation for moderately to highly impaired water bodies as
these intolerant taxa are typically absent. Station 17-Cold Creek had an average of 37.5 percent
Intolerant Taxa per survey, and the next highest site, Station SGUT-504 had 7.6 percent.
Nineteen of the twenty-five sites had no intolerant taxa collected over the four years of surveys,
and all but two of these (Station SGUT-505-San Gabriel River and Station 15-Medea Creek)
were located in the lower reaches of the watersheds.

Mean Percent Collector Filterers plus Collector Gatherers (CF+CG) ranged from 26.2 percent at
Station 17-Cold Creek to 99.0 percent at Station 2A-Coyote Creek. Most of the lower watershed
sites had greater than 80 percent of the benthic community utilizing these feeding strategies.
This metric must be interpreted with care, for in some situations a high abundance of an
impairment tolerant organism can occur that is not in these two feeding groups, thus reducing the
Percent CF+CG. A notable example of this occurred at Station 18-Triunfo Creek, where a high
abundance of snails (Scrapers) were present; this site also had one of the highest percent tolerant
taxa in the region. Conversely, a high number of organisms in the CF+CG feeding group may be
present, while the overall community may have many low tolerance organisms.

To determine if the lined channel sites supported unique benthic communities, a cluster analysis
was performed to look for similarities between location and community structure (Figure 5).
The analysis is based on a Bray-Curtis similarity index calculated on relative abundances of taxa
by location. Locations with similar communities of taxa will cluster together; likewise taxa that
occur at the same locations will cluster together. The results are portrayed in a two-way table
that shows the relative abundance of each taxon by location.

Results of the cluster analysis show four major species clusters and four station clusters, labeled
one through four and A through D, respectively (Figure 5). The shaded blocks highlight the
major clusters. In the 2006 survey, the concrete lined channels did not cluster together as much
as in previous surveys, and were spread over Station clusters A, C, and D. Overall, the species
clusters were not very strong, as many taxa are either ubiquitous or were collected at only one
site and thus are dropped from this analysis.
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Station cluster A included several of the mid-watershed stations and the lined sites Station 14-
Ballona Creek and Station SGLR-063-San Gabriel River. Organisms best representing this
cluster included the caddisfly, Hydroptila, Soldier flies (Caloparyphus/Euparyphus), Ostracods,
and Turbellarian flatworms. Cluster A also had a strong sub-cluster comprised of Station 1-
Santa Clara River plus Station 7-Arroyo Seco.

Station cluster B included the higher IBI, upper-watershed sites and did not include any of the
lined sites. Organisms representative of this cluster included the caddisflies, Hydropsyche and
Wormaldia, the mayfly, Baetis, and the damselfly, Argia.

Station cluster C included two lined sites, Station 12-Los Angeles River and Station 19-
Dominguez Channel. Organisms representative of this cluster included the leeches, Helobdella
and Mooreobdella and Oligochaetes (ecarthworms).

Station cluster D included one lined site and one partially lined site, Station 13-Los Angeles
River and Station 11-Los Angeles River. Organisms representative of this cluster included the
amphipod, Hyalella, Chironomid midges, and the non-native snail, Physa. These three
organisms were also quite ubiquitous throughout the region, and are more likely an indication of
the opportunistic nature of these taxa than any unique characteristics of the stations within cluster
D.
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4.6 Comparison of 2003 through 2006 Survey Results

Information from the 2003, 2004, and 2005 studies
(Bonterra, 2004; Weston, 2005; Weston, 2006) was
compared to the 2006 data to assess the year-to-year
variance and trends in biotic integrity of the streams.
Monitoring reaches were re-located in very close
proximity to previous years’ surveys and were sampled
at the same time of year (mid fall) except for the San
Gabriel River sites, which were offset as a contribution S
to the San Gabriel River Watershed Monitoring Project Fs o
and were sampled in July. One other site, Station 19- | ° Station -Sana Clara River
Dominguez Channel was moved approximately ' mile November 2004
upstream in 2006 due to high salinity detected at the
previous site.  The laboratory and data reduction
procedures remained unchanged for the first three
survey years. The 2006 survey differed in the level of
laboratory processing of benthic samples, with a total of
500 organisms processed vs. 900 for previous surveys.
This did not appear to effect the IBI scores since the 900
count samples of the old method were randomly reduced
to 500 organisms for IBI calculation. Also note that the
2006 survey with the reduced level of effort had the
greatest cumulative diversity of taxa across the region.

Sation 1-Santa Clara River

Regional macroinvertebrate community structure was November 2005

relatively similar in all four survey years. The ten most B
abundant taxa at all sites combined were nearly the same
for all four surveys. The 2006 survey collected the y:
greatest number of unique taxa, 96, compared to 88 in o P S *&3

o

£ srasia
L]

2003, 73 in 2004 and 81 in 2005.

Overall IBI ratings at most of the sites in the study were
fairly consistent from 2003 thru 2006 and none of the
sites showed any significant trends toward improvement
or degradation (Table 6). Most sites have varied by
about four to eight IBI points over the four surveys, and
all but four sites received the same quality rating for Station 1-Santa Clara River
every survey. Three of these sites (Station 1-Santa Clara October 2006

River, Station 6-Arroyo Seco, and Station 7-Arroyo
Seco) had increased IBI scores for 2006, while Station 16-Las Virgenes Creek decreased
significantly. Station 1-Santa Clara River had the greatest variability in IBI scores, with a 14
point range between the high and low score. This result was likely due to the substrate
conditions at the site, which were severely eroded by the heavy storm flows over the winter of
2004/2005 (see photos this page). By the 2006 survey the site had recovered significantly and
the highest IBI score to date was obtained.
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Station 17-Cold Creek was the highest rated site for all four surveys. The highest rated non-
reference sites were Station 18-Triunfo Creek (2003), Station 1-Santa Clara River (2004) and
Station 6-Arroyo Seco (2005 and 2006).

Table 6: Comparison of IBI scores 2003-2006.

Monitoring Reach/Station Number ‘ IBlzﬁggre ‘ IBlzgggre IBlzgggre ‘ IBlzgggre ‘ MgggrleBl
Cold Creek 17 42 52 49 53 49.0
Arroyo Seco 6 Dry Dry 38 50 44.0
San Gabriel River 30 38 Not Sampled | Not Sampled 34.0
Las Virgenes 16 Dry Dry 27 17 22.0
Triunfo Creek 18 22 Dry 20 18 20.0
Santa Clara River 21 19 10 24 18.5
Arroyo Seco 11 12 17 12.3
Los Angeles River 12 11 9 7 9.0
San Jose Creek 3 8 10 Not Sampled | Not Sampled 9.0
Ballona Creek 14 6 10 7 5 7.0
Walnut Channel (SGLT-506) 5 7 7 8 9 7.8
Coyote Creek 2A 3 9 Not Sampled | Not Sampled 6.0
Medea Creek 15 3 5 7 4 4.8
Los Angeles River 13 2 7 6 1 4.0
Compton Creek 8 1 3 4 6 35
Dominguez Channel 19 3 6 0 1 3.3
Los Angeles River 11 1 3 7 0 2.8
Coyote Creek 2 3 2 Not Sampled | Not Sampled 25
Sites Sampled One or Fewer Times
San Gabriel River (SGUT-504) 2 Not Sampled | Not Sampled | Not Sampled 42 42.0
San Gabriel River SGLR-043 2 Not Sampled | Not Sampled 21 Not Sampled 21.0
San Gabriel River (SGUT-505) 3 Not Sampled | Not Sampled | Not Sampled 20 20.0
Zone 1 Ditch 9 20 Dry Dry Dry 20.0
San Gabriel River (SGLR-063) 4 Not Sampled | Not Sampled | Not Sampled 17 17.0
San Gabriel River (SGLR-047) 3 Not Sampled | Not Sampled 14 Not Sampled 14
Carbon Creek SGLR-051 4 Not Sampled | Not Sampled 10 Not Sampled 10
Eaton Wash 10 Dry Dry Dry Dry --
Bouquet Canyon 20 Dry Dry Dry Dry --
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5.0 SUMMARY

Seventeen receiving water monitoring reaches representing six watersheds in Los Angeles
County were sampled for benthic macroinvertebrates and assessed for physical habitat quality on
July 19 and 26, and from October 3 to 10, 2006. The monitoring reaches were located to provide
an assessment of possible impacts associated with urban runoff and to evaluate the biological
conditions for trend analysis of the benthic macroinvertebrate communities of the region.

Taxonomic evaluation of the samples yielded 96 different taxa from 8,445 individual organisms.
The most abundant organisms collected throughout the region were midges of the family
Chironomidae. The majority of organisms collected from the monitoring reaches were
moderately or highly tolerant to stream impairments, and all of the sites except Station 17-Cold
Creek (a reference site) were dominated by organisms in the collector-gatherer feeding guild.

The Index of Biotic Integrity scores of the monitoring reaches ranged from 0 to 53 out of a
possible 70 points, and the benthic macroinvertebrate communities were rated from Very Poor to
Good. Station 17-Cold Creek was the highest rated site and Station 6-Arroyo Seco was the
second highest rated site with IBI scores of 53 and 50, respectively. Six of the monitoring
reaches were located in highly modified, concrete-lined urban water courses, and these sites all
had IBI ratings of Poor or Very Poor. Analysis of individual metrics, as well as total IBI scores
showed that monitoring sites located in the lower watershed areas had lower quality benthic
communities than sites located in the mid to upper reaches of the watersheds.

Comparison of the IBI scores for the four survey years to date did not indicate any substantial
trend towards degradation at any of the sites, although most of the lower watershed sites had
lower IBI scores in the 2006 survey than in 2005. Most of the mid and upper watershed sites had
increased IBI scores from 2005 to 2006 except for Station 16 Las Virgenes Creek, which may
not have fully recovered from wildfire impacts that occurred in 2005. Station 1-Santa Clara
River showed the greatest improvement in IBI score, likely due to recovery from severe scouring
that occurred in the winter of 2004/2005.

An analysis of the difference between concrete lined versus unlined sites indicated that there was
a slight but statistically significant difference in IBI scores at sites located in the lower watershed
areas. When reference sites were added to the analysis, the difference in IBI scores between
lined and unlined sites was of much greater significance. Cluster analysis of the taxa present at
the lower watershed sites indicated only minor differences in species composition between lined
and unlined sites, as all of the lower watershed sites were populated primarily with ubiquitous,
opportunistic organisms.
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Appendix B.1: Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

TV=Tolerance Value: range is 0-10; 0 is intolerant to impairment. FFG=Functional Feeding Group; cg=collector gatherer, cf=collector filterer, sc=scraper, p=predator, pa=parasite, mh=macrophyte herbivore,
ph=piercer herbivore, om=omnivore (Source: CAML Net January 2003)

5
TV |FFG 1 SGUT-504 | SGUT-505| SGLR-63 | SGLT-506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*
PHYLUM ARTHROPODA
Insecta
Ephemeroptera (mayflies)
Baetidae
Baetis sp 5 cg 1 97 120 10 50 15 8
Callibaetis sp 9 cg 1 2 19
Centroptilum/Procleon sp 3 cg 6
Fallceon quilleri 4 cg 40 14 1 4 26 10 59 1
Ephemerellidae
Serratella sp 2 cg 22
Heptageniidae
Epeorus sp 0 SC 10
Leptohyphidae
Tricorythodes sp 4 cg | 134 42 2 6
Leptophlebidae
Paraleptophlebia sp 4 cg 10
Odonata (dragonflies)
Aeshindae
Anax sp 8 p 1
Calopterygidae 5 p
Hetaerina americana 6 p 2
Coenagrionidae 9 p 2 1 1 1 2 11
Argia sp 7 p 2 24 34 27 2 4 56
Ischnura sp 9 p 1
Cordulegastridae 3 p
Cordulegaster dorsalis 3 p 2 2
Gomphidae 4 p
Progomphus borealis 4 p 2
Libellulidae 9 p 45 1 1 1
Brechmorhoga mendax 9 p 2 1
Libellula sp 9 p 1
Paltothemis lineatipes 9 p 33 9
Plecoptera (stoneflies)
Chloroperlidae 1 p
Sweltsa 1 p 4
Nemouridae 2 | sh 2
Malenka sp 2 sh 35
Hemiptera (true bugs)
Belostomatidae 8 p 2 1
Corixidae 8 p 3
Corisella sp 8 p 3 1
Trichocorixa sp 8 p 1
Trichoptera (caddisflies)
Brachycentridae 1
Micrasema sp 1 | mh 14 1
Glossosomatidae 0 sc
Agapetus sp 0 SC 1
Helicopsychidae 3 sc
Helicopsyche sp 3 sc 31
Hydropsychidae 4 cf
Cheumatopsyche sp 5 cf 15
Hydropsyche sp 4 cf 33 161 2 7
Hydroptilidae 4 ph 2 3 6
Hydroptila sp 6 ph 36 2 4 43 3 37 63 31 3
Neotrichia sp 4 sc 3 1
Ochrotrichia sp 4 ph 18 1
Lepidostomatidae 1 sh
Lepidostoma sp 1 sh 171
Leptoceridae 4 | om
Oecetis disjuncta 8 p 1
Philopotamidae 3 cf
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Appendix B.1: Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

5
v |FFe 1 SGUT-504 | SGUT-505| SGLR-63 | SGLT-506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*
Wormaldia sp 3 cf 3 1 3 1

Polycentropodidae 6 p
Polycentropus sp 6 p 4 2

Psychomyiidae 2 | sc
Tinodes sp 2 | sc 5 8

Rhyacophilidae 0 p
Rhyacophila sp 0 p 2

Sericostomatidae 3 | sh
Gumaga sp 3 [ sh 1 2

Lepidoptera (moths)
Nepticulidae s 3
Coleoptera (beetles

Dryopidae 5 [ sh
Helichus sp 5 [ sh 7
Postelichus 5 | sh 17 3

Dytiscidae 5 p

Hydroporinae (immature) 5 p 1
Stictotarsus sp 5 p 1

Elmidae 4 | cg
Optioservus sp 4 | sc 2
Zaitzevia sp 4 | sc 7 26

Haliplidae 5 [ mh
Peltodytes sp 5 [ mh 1 4 2

Hydraenidae 5 p
Hydraena sp 5 p 1 7

Hydrochidae
Hydrochus sp 10

Hydrophilidae 5 p
Berosus sp 5 p 2 1
Cymbiodyta sp 5 p 1
Enochrus sp 5 | cg 1
Laccobius sp 5 [ mh 3
Tropisternus sp 5 p 1

Psephenidae 4 | sc
Psephenus falli 4 | sc 28

Diptera (ture flies)

Ceratopogonidae 6 p 2 1 17 1 6 34
Atrichopogon 6 | cg 1 2 4
Bezzia/Palpomyia 6 p 1 1 1
Culicoides sp 6 p 1
Dasyhelea sp 6 | cg 2 2 2 1 1 8 2 14

Chironomidae 6 cg 98 141 105 358 351 41 54 169 176 106 | 443 | 368 9 395 77 8 468

Culicidae 8 | cg
Anopheles sp 8 | cg 11
Culex sp 8 | cg 12

Dixidae 2 | cg
Meringodixa chalonensis 2 | cg 4

Dolichopodidae 4 p 1 3

Empididae 6 p
Hemerodromia sp 6 p 11 2

Ephydridae 6 1 6 10 1

Muscidae 6 p 7 1 1

Psychodidae cg 3
Maruina lanceolata 2 | sc 1 2
Pericoma/Telmatoscopus 4 | cg 2 1 1 1 8
Psychoda sp 10 | cg 1 2

Simuliidae 6 cf
Simulium sp 6 cf 16 2 1 16 111 11 1 34 3 13

Stratiomyidae 8 | cg
Caloparyphus/Euparyphus 8 | cg 45 5 2 2 61 58 1 1 1 17
Euparyphus sp 8 | cg 5 2 2 3 3 5 10
Stratiomys sp 8 | cg 1

Tipulidae 3
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Appendix B.1: Taxonomic Listing of Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

TV

FFG

SGUT-504

SGUT-505

SGLR-63

5
SGLT-506

o*

10*

11

12

13

14

15

16

17

18

19

20*

Limonia sp

(2]

sh

1

Molophilus sp

sh

PHYLUM CHELICERATA

Arachnida

Acari (mites)

Lebertiidae

Lebertia sp

10

11

Limnesiidae

Limnesia sp

Neotyrrellia/Tyrrellia sp

13

Sperchontidae

Sperchon sp

10

17

56

Torrenticolidae

Torrenticola sp

aifoifocofoofurforfourfoo|co

il ichicl e

PHYLUM ARTHROPODA

Malacostraca

Amphipoda (scuds)

Hyalellidae

Hyalella sp

326

103

19

81

420

11

Decapoda (crayfish)

Cambaridae

10

Procambarus clarki

Ostracoda (seed shrimp)

oc] foc]) foc]) Koc] [oc] foc]

53

61

27

29

12

PHYLUM PLATYHELMINTHES

Turbelleria (flatworms)

39

33

53

37

110

42

PHYLUM CNIDARIA

Hydrozoa

Hydroida

Hydridae

Hydra sp

PHYLUM NEMERTEA (tongueworms)

Enopla

Hoplonemertea

Tetrastemmatidae

Prostoma sp

12

PHYLUM ANNELIDA

Hirudinida (leeches)

Arynchobdellida

Erpobdellidae

Mooreobdella sp

Rhyncobdellida

Glossiphoniidae

pa

Helobdella sp

Oligochaeta (earthworms)

cg

31

30

11

226

185

10

PHYLUM MOLLUSCA

Gastropoda (snails)

Hypsogastropoda

Hydrobiidae

SC

Potamopyrgus antipodarum

SC

Pyrgulopsis sp

19

Pulmonata

Ancylidae

SC

Ferrissia sp

SC

22

Lymnaeidae

SC

Fossaria sp

SC

13

10

Radix auricularia

SC

Physidae

SC

Physa sp

SC

64

27

24

19

34

Planorbidae

SC

Gyraulus sp

SC

Menetus sp

SC

42

Planorbella sp

[o2] [ [ee] [op] [ee] [e.] [or] [e+] [o] [or) [o))

SC

14

*Not sampled due to dry conditions
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Appendix B.2: Ranked Total Abundance of Benthic Macroinvertebrates Collected from LACDPW Monitorning Sites, 2006.

Station
Taxon SGUT- | SGUT- | SGLR- | SGLT- Total
1 504 505 063 506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*
Chironomidae 98 141 105 358 351 41 54 169 176 106 443 368 9 395 77 8 468 3367
Hyalella sp 3 326 103 19 81 420 2 11 5 970
Oligochaeta 3 1 31 30 11 226 8 185 10 3 508
Turbellaria 39 5 33 7 53 37 110 5 5 42 1 337
Baetis sp 1 97 120 10 50 15 8 301
Hydroptila sp 36 2 4 43 3 37 63 31 3 222
Simulium sp 16 2 1 16 111 11 1 34 3 13 208
Hydropsyche sp 33 161 2 7 203
Ostracoda 53 2 4 61 27 29 1 1 1 2 12 2 1 6 202
Physa sp 1 3 64 9 7 4 5 3 27 2 24 19 34 202
Caloparyphus/Euparyphus 45 5 2 2 61 58 1 1 1 17 193
Tricorythodes sp 134 42 2 6 184
Lepidostoma sp 171 171
Fallceon quilleri 40 14 1 4 26 10 59 1 155
Argia sp 2 24 34 27 2 4 56 149
Sperchon sp 5 10 17 1 3 56 92
Ceratopogonidae 2 1 17 1 6 34 61
Libellulidae 45 1 1 1 48
Menetus sp 3 42 45
Paltothemis lineatipes 33 9 42
Malenka sp 35 35
Zaitzevia sp 7 26 33
Dasyhelea sp 2 2 2 1 1 8 2 14 32
Helicopsyche sp 31 31
Euparyphus sp 5 2 2 3 3 5 10 30
Psephenus falli 28 28
Prostoma sp 5 3 12 6 26
Ferrissia sp 22 2 1 25
Fossaria sp 13 10 23
Callibaetis sp 1 2 19 22
Serratella sp 22 22
Lebertia sp 10 11 21
Pyrgulopsis sp 19 2 21
Postelichus 17 3 20
Ochrotrichia sp 18 1 19
Coenagrionidae 2 1 1 1 2 11 18
Ephydridae 1 6 10 1 18
Planorbella sp 2 14 16
Cheumatopsyche sp 15 15
Micrasema sp 14 1 15
Neotyrrellia/Tyrrellia sp 1 13 14
Hemerodromia sp 11 2 13
Pericoma/Telmatoscopus 2 1 1 1 8 13
Tinodes sp 5 8 13
Culex sp 12 12
Anopheles sp 11 11
Helobdella sp 6 4 1 11
Hydroptilidae 2 3 6 11
Cambaridae 10 10
Epeorus sp 10 10
Hydrochus sp 10 10
Paraleptophlebia sp 10 10
Mooreobdella sp 2 5 1 1 9
Muscidae 7 1 1 9
[Hydraena sp 1 7 8
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Appendix B.2: Ranked Total Abundance of Benthic Macroinvertebrates Collected from LACDPW Monitorning Sites, 2006.

Taxon

Station

SGUT-
504

SGUT-
505

SGLR-
063

SGLT-
506

o*

10*

11

12

13

14

15

16

17

18

19

20*

Total

\Wormaldia sp

Atrichopogon

Helichus sp

Peltodytes sp

AINN(W]O

Procambarus clarki

Centroptilum/Procleon sp

Polycentropus sp

Limonia sp

Cordulegaster dorsalis

Corisella sp

Dolichopodidae

Meringodixa chalonensis

Neotrichia sp

Sweltsa

Torrenticola sp

E R L B

Belostomatidae

Berosus sp

Bezzia/Palpomyia

Brechmorhoga mendax

Corixidae

Gumaga sp

Laccobius sp

Limnesia sp

Maruina lanceolata

Nepticulidae

Psychoda sp

=

Psychodidae

Gyraulus sp

Hetaerina americana

Hydra sp

Nemouridae

Optioservus sp

Potamopyrgus antipodarum

Progomphus borealis

Radix auricularia

Rhyacophila sp

Agapetus sp

Anax sp

Culicoides sp

Cymbiodyta sp

Enochrus sp

Erpobdellidae

Hydrobiidae

Hydroporinae

Ischnura sp

Libellula sp

Molophilus sp

Oecetis disjuncta

Stictotarsus sp

Stratiomys sp

Trichocorixa sp

Tropisternus sp

1

N R N R R R N S R R N N N N S N N N N S S N A S P Y I P EN N EN EN ES FN EN TS 1) 158 BN BN BN BN =)

Grand Total

504

489

529

520

504

539

507

503

511

515

510

501

518

484

489

303

519

8445

*Not sampled due to dry conditions
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Appendix B.3: Metric Values for Benthic Macroinvertebrates Collected from LACDPW Monitoring Sites, 2006.

SGUT- | SGUT- | SGLR- | SGLT-
1 504 505 063 506 6 7 8 9* 10* 11 12 13 14 15 16 17 18 19 20*

Taxa Richness 26 27 20 14 15 38 20 17 4 11 9 12 10 19 31 25 8
Ephemeropteran Taxa 4 6 3 2 1 4 2 0 0 0 0 0 0 1 3 0 0
Plecopteran Taxa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0
Trichopteran Taxa 2 6 5 1 1 9 1 1 0 0 0 1 0 0 9 0 0
EPT Taxa 6 12 8 3 2 13 3 1 0 0 0 1 0 1 15 0 0
Dipteran Taxa 8 5 2 7 5 7 6 5 1 2 4 7 3 9 7 6 2
Non Insect Taxa 5 3 8 4 5 6 7 11 2 8 4 4 5 3 4 16 6
% EPT Taxa 42.5% | 54.8% | 58.8% | 11.0% | 5.8% | 28.0% | 27.0% | 6.2% 0.0% | 0.0% | 0.0% | 0.6% | 0.0% | 3.9% [ 50.5% | 0.0% | 0.0%
% Sensitive EPT Taxa 0.0% | 157% | 0.2% | 0.0% | 0.0% | 4.8% | 0.0% [ 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 44.8% | 0.0% | 0.0%
% Chironomidae 19.4% | 28.8% | 19.8% | 68.8% | 69.6% | 7.6% | 10.7% | 33.6% 34.4% | 20.6% | 86.9% | 73.5% | 1.7% | 81.6% | 15.7% | 2.6% | 90.2%
Shannon Diversity 2.3 24 1.9 1.3 1.2 3.0 24 1.5 0.7 1.5 0.6 1.0 0.8 0.9 2.3 2.8 0.4
Margalef Diversity 4.0 44 3.0 2.2 24 6.0 3.5 2.7 0.5 1.6 1.3 1.9 1.4 3.1 4.8 4.6 1.1
Average Tolerance Valug 5.6 4.9 5.4 5.9 6.1 6.1 6.1 5.6 7.3 5.6 6.1 6.3 7.6 6.3 3.8 6.7 6.2
% Dominant Taxon 26.6% | 28.8% | 30.4% | 68.8% | 69.6% | 11.3% | 21.9% | 44.9% 63.8% | 35.9% | 86.9% | 73.5% | 81.1% | 81.6% | 35.0% | 18.5% | 90.2%
% Intolerant Taxa 00% | 76% | 0.0% | 0.0% | 0.0% | 43% | 0.0% [ 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 45.4% | 0.0% | 0.0%
% Tolerant Taxa 22.8% | 55% | 17.2% | 4.8% | 16.7% | 33.4% | 24.3% | 4.6% 64.0% | 20.6% | 5.1% | 17.6% | 89.2% | 13.0% | 5.7% | 41.9% | 8.9%
% Collector Gatherer 75.8% | 67.5% | 44.0% | 79.4% | 94.0% | 37.8% | 46.0% | 79.7% 99.8% | 76.7% | 90.8% | 94.2% | 85.3% | 91.9% | 21.7% | 23.8% | 92.9%
% Collector Filterer 32% | 7.8% | 30.6% | 0.0% | 02% | 6.7% | 21.9% | 2.2% 00% | 02% | 6.7% | 0.0% | 0.0% | 0.6% | 43% | 0.0% | 0.0%
% Predator 12.3% | 9.6% | 6.6% | 11.9% | 3.4% | 32.8% | 18.3% | 2.0% 02% | 21.9% | 1.4% | 4.6% | 9.1% | 54% | 16.0% | 36.6% | 0.2%
% Shredder 02% | 35% | 0.0% | 02% | 0.0% | 2.0% | 0.0% | 2.6% 0.0% | 0.0% | 02% | 0.0% | 0.0% | 0.0% [ 42.9% | 2.3% | 0.0%
% Scraper 0.2% | 10.6% | 14.6% | 0.0% 1.8% | 10.2% | 0.8% | 5.0% 0.0% | 0.4% 1.0% | 0.6% | 56% | 0.4% | 11.0% | 30.0% | 6.6%
% Others 7.7% 1.0% | 42% | 83% | 0.6% | 10.4% | 13.0% | 8.5% 0.0% | 0.8% | 0.0% | 06% | 0.0% | 04% | 02% | 0.0% | 0.2%
Estimated abundance/f®| 933 163 548 6933 2389 749 640 719 7097 2861 230 445 1381 645 261 34 1153

*Not sampled due to dry conditions
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Appendix B.4: Top Five Most Abundant Taxa Collected from LACDPW Monitoring Sites, 2006.
Highly tolerant taxa are highlighted in red; highly intolerant taxa are highlighted in blue.

Station 1st 2nd 3rd 4th 5th
1 Tricorythodes sp Chironomidae Ostracoda Caloparyphus/Euparyphus| Fallceon quilleri
26.6% 19.4% 10.5% 8.9% 7.9%
SGUT- Chironomidae Baetis sp Tricorythodes sp Hydropsyche sp Helicopsyche sp
504 28.8% 19.8% 8.6% 6.7% 6.3%
SGUT- Hydropsyche sp Baetis sp Chironomidae Physa sp Ochrotrichia sp
505 30.4% 22.7% 19.8% 12.1% 3.4%
SGLR- Chironomidae Hydroptila sp Turbellaria Oligochaeta Sperchon sp
063 68.8% 8.3% 6.3% 6.0% 3.3%
S Chironomidae Ostracoda Oligochaeta Fallceon quilleri Physa sp
SS(;;T _ 69.6% 12.1% 6.0% 5.2% 1.8%
6 Caloparyphus/Euparyphus| Turbellaria Baetis sp Libellulidae Chironomidae
11.3% 9.8% 9.3% 8.3% 7.6%
7 Simulium sp Hydroptila sp Fallceon quilleri Caloparyphus/Euparyphus| Chironomidae
21.9% 12.4% 11.6% 11.4% 10.7%
8 Oligochaeta Chironomidae Hydroptila sp Ferrissia sp Simulium sp
44.9% 33.6% 6.2% 4.4% 2.2%
9*
10*
11 Hyalella sp Chironomidae Oligochaeta Corisella sp
63.8% 34.4% 1.6% 0.2%
12 Oligochaeta Turbellaria Chironomidae Hyalella sp Helobdella sp
35.9% 21.4% 20.6% 20.0% 0.8%
13 Chironomidae Simulium sp Hyalella sp Physa sp Turbellaria
86.9% 6.7% 3.7% 1.0% 1.0%
14 Chironomidae Hyalella sp Ceratopogonidae Dasyhelea sp Pericoma/Telmatoscopus
73.5% 16.2% 3.4% 1.6% 1.6%
15 Hyalella sp Turbellaria Physa sp Ostracoda Chironomidae
81.1% 8.1% 5.2% 2.3% 1.7%
16 Chironomidae Callibaetis sp Culex Anopheles sp Coenagrionidae
81.6% 3.9% 2.5% 2.3% 2.3%
17 Lepidostoma sp Chironomidae Argia sp Malenka sp Zaitzevia sp
35.0% 15.7% 11.5% 7.2% 5.3%
18 Sperchon sp Menetus sp Ceratopogonidae Physa sp Caloparyphus/Euparyphus
18.5% 13.9% 11.2% 6.3% 5.6%
19 Chironomidae Physa sp Ostracoda Hyalella sp Oligochaeta
90.2% 6.6% 1.2% 1.0% 0.6%
20*

*Not sampled due to dry conditions
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Appendix B.5: Physical Habitat Quality Scores for LACDPW Bioassessment Monitoring Sites, 2006.

Monitoring Reach
5
SGUT- | SGUT- | SGLR- [ SGLT-
1 504 505 063 506 6 7 8 9* 10*

1. Instream Cover 6 15 17 1 6 19 17 5
2. Embeddedness 1 14 19 20 4 15 14 7
3. Velocity / Depth Regimes 6 14 15 2 8 15 15 6
4. Sediment Deposition 1 14 18 20 5 15 9 7
5. Channel Flow 10 19 20 16 15 18 16 15
6. Channel Alteration 16 15 16 0 6 19 11 5
7. Riffle Frequency 16 19 19 1 10 16 13 4
8. Bank Stability 5 14 16 20 15 16 12 16
9. Vegetation Protection 9 15 15 0 11 18 14 4
10. Riparian Vegetative Zone 11 16 15 2 5 18 16 4

Total 81 155 170 82 85 169 137 73

Monitoring Reach
11 12 13 14 15 16 17 18 19 20*

1. Instream Cover 2 5 4 1 14 12 19 14 1
2. Embeddedness 16 11 16 20 13 4 16 13 19
3. Velocity / Depth Regimes 6 11 6 3 11 5 14 14 1
4. Sediment Deposition 20 20 15 20 14 6 15 13 18
5. Channel Flow 20 18 20 15 14 5 14 15 16
6. Channel Alteration 6 3 3 0 8 19 18 15
7. Riffle Frequency 6 10 7 20 10 12 18 14 1
8. Bank Stability 15 20 14 20 12 9 20 8 20
9. Vegetation Protection 5 5 7 0 14 17 13 17 0
10. Riparian Vegetative Zone 4 5 7 0 13 16 17 18 0

Total 100 108 99 99 123 105 164 141 76

*Not sampled due to dry conditions
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Appendix B.6: Water Quality Data for LACDPW Bioassessment Monitoring Sites, 2006.

Specific Dissolved
Conductance Water Oxygen Hardness Average Depth [Average Velocity|
Monitoring Reach pH (mS/cm) Tempurature (C) (mg/l) Turbidity (ntu) | (mg/L CaCOy) (inches) (ft/sec)
1 8.25 1.532 18.0 7.62 0.8 440 7.0 1.6
SGUT-504 8.03 0.504 27.7 4.29 1.3 150 7.7 2.4
SGUT-505 7.73 0.365 23.6 7.39 15.9 160 11.3 1.8
SGLR-063 8.29 1.214 29.5 7.83 33 450 2.0 1.1
5 - SGLT-506 8.37 0.469 35.7 7.38 22.6 190 3.2 1.1
6 8.15 0.642 17.9 8.30 0.1 172 47 0.8
7 8.43 1.020 24.2 7.82 0.8 292 6.0 1.6
8 8.02 1.003 19.9 5.33 4.4 184 3.0 1.1
g*
10*
11 8.52 1.212 27.6 18.40 55.8 352 11.0 15
12 7.78 1.019 21.9 5.64 5.8 368 53 1.3
13 7.76 1.335 22.4 4.25 44.0 376 43 1.2
14 8.38 1.383 18.5 13.46 1.7 280 4.0 1.9
15 8.29 3.403 24.0 13.62 2.7 1120 4.0 1.5
16 7.88 3.969 17.8 9.02 1.0 64 2.8 0.3
17 8.18 0.820 15.9 9.90 0.0 296 3.3 0.9
18 8.16 1.624 20.9 7.99 -1.0 480 3.0 1.4
19 8.69 1.001 19.6 14.89 1.3 180 7.0 1.1
20*

*Not sampled due to dry conditions
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Appendix B.7: Index of Biotic Integrity Scores for LACDPW Bioassessment Monitoring Sites, 2006.

% CE+CG % Non-Insect % Tolerant Taxa Number Number Predator % Iqt(_)lerant Number EPT Taxa
Monitoring Reach Total IBI IBI Rating - -Taxa : Cole(-)ptera Taxa -Taxa In(-1|V|duals :
Score Metric Metric Metric Metric Metric Metric Metric
value IBl score| Value IBl score| value IBl score| value IBl score| Value IBl score| Value IBl score| Value IBl score|
17 53 Good 26% 10 13% 8 16% 7 2 4 9 6 45% 10 15 8
6 50 Good 45% 10 16% 8 21% 5 8 10 11 8 4% 2 13 7
SGUT-504 42 Good 75% 6 11% 9 19% 6 4 7 8 5 8% 3 12 6
1 24 Poor 79% 5 19% 7 35% 1 1 2 9 6 0% 0 6 3
SGUT-505 20 Poor 75% 6 40% 2 30% 2 1 2 7 4 0% 0 8 4
18 18 Poor 24% 10 64% 0 36% 1 3 5 5 2 0% 0 0 0
7 17 Poor 68% 7 35% 3 40% 0 0 0 9 6 0% 0 3 1
16 17 Poor 93% 1 16% 8 53% 0 2 4 7 4 0% 0 1 0
SGLR-063 17 Poor 79% 5 29% 5 21% 5 0 0 4 1 0% 0 3 1
5, SGLT-506 9 Very Poor 94% 1 33% 4 47% 0 0 0 6 3 0% 0 2 1
12 7 Very Poor 7% 5 73% 0 36% 1 0 0 4 1 0% 0 0 0
8 6 Very Poor 82% 4 65% 0 35% 1 0 0 4 1 0% 0 1 0
14 B Very Poor 94% 1 33% 4 42% 0 0 0 2 0 0% 0 1 0
15 4 Very Poor 85% 3 50% 0 50% 0 0 0 4 1 0% 0 0 0
13 1 Very Poor 97% 0 44% 1 44% 0 0 0 3 0 0% 0 0 0
19 1 Very Poor 93% 1 75% 0 50% 0 0 0 1 0 0% 0 0 0
11 0 Very Poor 100% 0 50% 0 50% 0 0 0 1 0 0% 0 0 0
*
i
20*

Page 1 of 1






STATE OF CALIFORNIA - THE RESQURCES AGENCY Arnold Schwarzenegeer

DEPARTMENT OF FISH AND GAME

AQUATIC BIOASSESSMENT LABORATORY-CHICO
CALIFORNIA STATE UNIVERSITY, CHICO

CHICO, CA 95929-0555

530-898-4792

January 31, 2007
Bill Isham

Weston Solutions
2433 Impala Drive
Carlsbad, CA 92008

Dear Bill,

|
4
1
;
3
|
]
j

Attached are the results of my QC analysis of 2 samples submitted from the LADPW 2006 project.
The results are presented in five summary tables.

Overall taxonomy was very good and performed in accordance with the California Stream
Bioassessment Procedure (CSBP) Level I standards with the following minor exceptions.

The Dasyhelea vial in the Station 8 sample contained no organisms.

I welcome any questions or comments you may have concerning this report.
Sincerely,

Brady Richards

Austin Brady Richards

Aquatic Bioassessment Laboratory—Chico

California State University, Chico

Chico, CA 95929-0555

arichards @csuchico.edu
(530) 898-4792




QC Report - Disputed ID's only
Report prepared by Brady Richards, CDFG ABL-Chico, 1/31/2007

Sample # Vial Original ID QC ID comments

RoRe
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Summary of Taxonomic and Enumeration Discrepancies
Samples submitted by MEC Analytical for Project: LADPW 2006

Report prepared by Brady Richards, CDFG ABL-Chico, 1/31/2007

Taxonomic Discrepancies Counting Discrepancies

Taxonomic Precision
Relative to QC

Sample # Total Taxa Disputed 1D More precise Less Major Minor
fr R f n f " f d¥es f d
Station {5 Il - - - - - - - - 1 4
Station 8 I8 - - - - - - - - 2 2
= the frequency of occurrence of the discrepancy, in number of samples I

= the number of organisms affected {(by QC Lab counts) n
= the sum total of (absolute value of) differences in counts o




Comparative Taxonomic Listing of all Submitted Samples
Samples submitted by MEC Analytical for Project: LADPW 2006

Report prepared by Brady Richards, CDFG ABL-Chico, 1/31/2007
Taxonomist  Sample no. Vial no. Original iD Original Stage ABL  ABLID

Count Count
Station 15

| Argia 2 2 Argia

2 Cocnagrionidae . 2 2 Coenagrionidae
Caloparyphus/Eupar I L ] Caloparyphus/Euparyphus
yphus

4 Chironomidae 9 L 9  Chironomidae

5 Ceralopogonidae I P 1 Ceratopogonidae

6 Turbellaria 42 42 Furbetlaria
Helobdella 3 3 Helobdella
Physa 27 27  Physa
Potamopyrgus 2 2 Potamopyrgus antipodarum
antipodarum

(0 Hyalella 418 44 Hyalella

1l Ostracoda i I Ostracoda
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Taxonomist

Sample no.

Station 8

Yial no. Ovriginal ID

B S

¥

t0
FI
12
13
14

[5
16
17
18

Original Stage ABL

Count Count
Hydroptila 31 L 3
Hydroptilidae 6 P 6
Chironomidae 169 L. 170
Dasyhelea I L |
Bolichopodidae 3 L 3
Pericoma/Telmatos 2 L 2
copus
Erpobdellidae | [
Helobdella 6 6
Mooreobdella 5
Oligochaeta 226 225
Hydra | ]
Ferrissia 22 22
Menetus

Procambarus clarkii

Cambaridae
Ostracoda
Hyalella

Simulium

10 10
1 |
2 2

L Il

ABL ID

Hydroptila
Hydroptilidae
Chironomidac

ne specimen found
Delichopodidac

Pericoma/Telmatoscopus

Erpobdellidae
Helobdella
Mooreobdella
Oligochaeta
Hydra
Ferrigsia
Menetus

Procambarus clarkii

Cambaridae
Ostracoda
Hyaiella

Simulium
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WEST(EIN

DATA QA CHECK LIST

Name of Project LA‘ Cﬂp w/ 06/0 al g/ﬁa-‘ﬁﬁf_@ﬂ/@% 7

Level of QA General = 10%

Intensive = 20%

Total = 100%
Type of QA Level of QA Performed by/Date |Corrections made?
Taxonomic sheets vs. QA printout 7@'72««/ é::{f/ Ttebo /e (=43
Data tables vs. taxonomic sheets /4%( Ve 45’?:/2/’@1’ 0 -7 A/o
Hand calculate metrics from Ms { dm;” € 55—"/ 2Mar0f | N
Final report text values vs. data tables ,!%435(;\}\ o \ Bowuat|] V2

Notes:

Signature of Project Manager / Date

Blebor— /21 Mar OF
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Sample ldentification

Project Title

Stream Bioassessment Sorting Sheet

LADPW SGRRMP site

SGut ~-Sol

Date Collected

20 July Db

Sample Sed. Vol. (mL)

(OO0

Distribution of Sorted Material
Ephemeroptera
Trichoptera

Other Insects

Other phyla
Extra Animals

Sorting QA/QC

Sort Criteria

# of \L/Eals
|
|
|
N
S
£ 1

%

2yot) FRLANAT

QA/QC Time

No. of Animals QA/QC Zé

No. of Animals BRe-Sort

1. Preservation;

2. Single Major Component:

Sewage Debris

Sample Qualification Comments (Circle One)

FAIR

Tubes

Coarse Sand
Macrodetritus

O:\BLANK FORMS\Benthic\Bicassessmentibioassessment sort sheet xls

Approved by:

Survey July 2006

No./Type Contr.

0. f
Sort Fraction ﬂ B 55 es Sorted By g[ﬂ
B0 b‘@# Animals Softed

Total Sort Time
# Animals/Grid
Comments

¥ . F
Date(s) Sorted / 20 { 31 Zook

. 502 Animals Remaining
Sba n 04 Sgruares
Y

e A e Tl ST
Est. total abundance_L{F 2771 = 5 @/ f

Contents of Jars

Pass/Fail %SS
Re-Sort Time

Removal rate._ 451 7s

Date_ozMarsF
Re-Sort Date

Pea Gravel

Animal
Crganic Material




A SO LTEONS T ' Date;

v.

Stream Bioassessment Sorting Sheet

Sample Identification

Project Title  LADPW SGRRMP site Survey July 2006
Station SHhey — 50 Replicate | —% (o k1o g ol
Date Collected W14 \ g\
Sampie Sed. Vol. (mL) V170 i No./Type Contr. 1t Sampler Kick Net
Sorting
‘ ‘.26 ' UM ' ’ ) ‘
Sort Fraction ‘?,.\9”[ Sorted By ro Date(s) Sorted L Z 20 cé K / Z‘\]L
Total Sort Time “’\ \W¥ # Animals Sorted B Animals Remaining '
# Animals/Grid
Comments 504
e . S Caei 2O - 2229
Distribution of Sorted Material Est. total abundance_Z{ S0 ~ 1= L 54
# of Vials # of Jars Contents of Jars
Ephemeroptera \
Trichoptera - [
Diptera \
Cther Insects ~ \
Mollusca
Crustacea I
Other phyla (
Extra Animals %%
Sorting QA/QC
Sort Criteria 180 Y%
QA/QC By O 4TIt Sy Pass/Fail E)a.s.s Date & Aav-of—
QA/QC Time Yo e Re-Sort Time Re-Sort Date
No. of Animals QA/QC__ R Removal rate_0, 8 -4 7.
No. of Animals Re-Sort
Sample Qualification Comments (Circle One)
1. Preservation: GOQD FAIR POOR
‘2. Single Major Component:
Shellhash Tubes ~ Wood  Algae Seeds Animals
Fibers Coarse Sand Fine Sand Pea Gravel rganic Ma@l
Sewage Debris Macrodetritus Other: _

OABLANK FORMS\Benthic\Bioassessment\bicassessment sort sheet.xis




W%‘T Approved by:
L NSO UTIONSS BDate:

Stream Bioassessment Sorting Sheet

Sample Identification

Project Title LADPW Survey Qct 2006
Station 8 Replicate /.. % o, b bl
Date Collected 2 ¢F- 0 &
Sample Sed. Vol. (mL) S0 pue No./Type Contr. 3Ot Sampler Kick Net
Sorting _

. °?-// ’
Sort Fraction /ed8 Sorted By TXLE Date(s) Sorted //~ /;«‘— -6

Total Sert Time 4.S<"  # Animals Sorted .$/&  Animals Remaining
# Animals/Grid

Comments Lresh pnter  Br P atens 55
Distribution of Sorted Material Est. total abundance 67 ?é cl f/ [
# of Vials # of Jars Contents of Jars
Ephemeroptera
Trichoptera {
Diptera ]
Other Insects
Moliusca l
Crustacea ! i

Other phyla }

Extra Animals

Sorting QA/QC

Sort Criteria joo %

QAQCBY 4.0 pumammmn Pass/Fail Eca.s s Date btars -
QA/QC Time 8 prjin- Re-Sert Time Re-Sort Date

No. of Animals QA/QC__ 4} | Removal rate_9(-8 7%

No. of Animals Re-Sort

Sample Qualification Comments (Circle One)

1. Preservation. ¢GOODY FAIR POOR

2. Single Major Component;

Shellhash Tubes Wood Algae Seeds Animals
Fibers Coarse Sand Cﬁ:’ Pea Gravel Organic Material

Sewage Debris Macrodetritus Othaer:
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Approved by:
Date:

Stream Bioassessment Sorting Sheet

L Sample Identification

Project Title LADPW Survey OQct 2006

Station 13 Replicate |~ 2

Date Collected 2 O0Y Yo

Sample Sed. Vol. (mL) { e O No./Type Contr. 3 Qt Sampler Kick Net
il Sarting

Sort Fraction Q{& Sorted By Q ED Date(s) Sorted [\“5
Total Sort Time 59 hS"é # Animals Sorted 50 Animals Remaining
# Animals/Grid

Comments -~ (8
istributi i opaY QI FBe
Distribution of Sorted Material Est. total abundance_ <0<, 7 1 S
# of Vials # of Jars Centents of Jars
Ephemeroptera O
Trichoptera ) '
Diptera [
Other Insects |
Mollusca {
Crustacea |
Other phyla 1
Extra Animals O
iIll.  Sorting QA/QC
Sort Criteria /oo %
QA/QC By .y Al Pass/Falil Eqs_&‘ Date elidawrod-
QA/QC Time Vo i Re-Sort Time Re-Sort Date
No. of Animals QA/QC & Removal rate__ 9 X.4 %

No. of Animals Re-Sort

IV.  Sample Qualification Comments (Circle One)

1. Preservation: FAIR  POOR

2. Single Major Component:

Shellhash Tubes  Wood (Algas)  Seeds Animals
. Fibers Coarse Sand Fine Sand Pea Gravel Organic Material

Sewage Debris Macrodetritus Other:
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APPENDIX D

Chain of Custody and Field Data Sheets
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WESTN

W T STNNEIE. STREAM BIOASSESSMENT FIELD DATA SHEET

WATERSHED/STREAM i < £oot s DATEMIME 44 3G 1S
PROJECT LACDPW SAMPLE 1D {
SITE DESCRIPTION Sarkn (leos Firoe o ua 0,
SAMPLING CREW PHYSICAL HABITAT CHARACTERISTICS
ir (20
REACH LENGTH Relal
SITE INFORMATION Riffle 1 Riffle 2. Riffie 3
Latitude “H L )
Longitude Riffle Length
Elavation Riffle Depth Y-
COMMENTS: Avg. Riffle Width ‘
ek Riffle Velocity 4, LE
it Welages % Canopy Cover ¢ v
s Substrate Complex H Sl
Embeddedness K f
Substrate Compaosition
WATER QUALITY MEASUREMENTS St (<0.1")
wATER TEMP. V7 A1 L Sand (0.1 -0.2") 5
CONDUGTANCE 1§17 7/ Gravel (0.2 -2") ~
pH €T Cobble (2-10") ‘
DISS. OXYGEN "1 . ). Boulder (>10")
CHLOROPHYLL ' Bedrock/Solid
TURBIDITY ol s G
Substrate consolidation ‘ ‘
Additional observations (water odor, |
color, siftation, algae growth, etc.): Percent Gradient

ONBLANK FORMS\Benthic\Bioassessmentibioassassment field data.xls




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

RevisSion DATE-- May 1999

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

WATERSHED/ STREAM!

£%

RS

g

COMPANY/ AGENCY:

SiteE DESCRIFTION:

i

¢

hen g

Darr/ Tivs: 4 0+

Jhens | 04

SAMPLE 1D NUMBER:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

HABITAT

ConlTioN CATEGORY

PARAMETER OPTIMAL

SUBOPTIMAL

MARGINAL

Poor

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonizalion potential
{i.e., logs/snags that are
nol new fall and not
transient).

1. Epifaunal
Substrate/
Available Cover

40-70% (30-50% for
low gradicnt streams}
mix of stable habitat;
well-suited for full
colonization potential,
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but ot yet prepared for
colonization (may rate
at high end of scale),

20-40% (10-30% for
low gradient sircams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitaf is
obvious; substraie
unsfable or lacking.

2019 18 17 16

15 14 13 12 U

0 9 8 7 &

54 3 2 t 0

2. Embeddedness | Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment, Layering of
cobble provides diversily

of niche space.

Gravel, cebble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boutider particies are
more than 75%
surrounded by fine
sediment,

20 19 18 17 16

15 14 13 12 11

9 8 7 6

5 4 3 200

3. Velocity/ Depth
Regimes

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
(deep<0.5 m, deep, last-shallow).

slow=<0.3 m/s}

Only 3 of the 4 regimes
present {if fast-shaliow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/ depth regime
{(usually slow-deep).

20 19 18 17 16

15 14 13 12 11

0w 9 8 7 (6

>4 3 2 10

4, Sediment
Depesition

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottorm affecled by
sediment deposition.

Parameters to be evaluated within the sampling reach

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradienl) of the bottom
affected; slight
deposition in pools,

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradieat)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;

Heavy deposits of fine
matcrial, increased bar
development; more
than 50% (80% for
tow-gradicnt) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment

mederate deposition of | deposition,
pools prevalent.
20 {9 18 17 16 15 14 13 12 11|10 9 8 7 6|5 4 3 2 M0

Water reaches basc of
both lower banks, and
minimat amount of
channe! substrate is
exposed.

S. Channel Flow
Status

Water fills »>75% of the
available channel; ot
<25% of channel
subslrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very litlle water in
channel and mostly
present as standing
pools.

20 19 18 17 16

15 14 13 {2 1]

0 9 8 7 %

5 04 3 2 10
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WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

Paramelters to be evaluated in an area longer than the sampling reach

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PooR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abuiments;
cvidence of past
channelizalion, Le.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankmen(s or
shoring structures
present on both banks;
and 40 to 80% of
slream reach
channelized and
disrupted.

80% of the stream
reach channelized and
discupted. [nstream
habitat greatly altered
or removed entirely.

20 19 18 17 (16)

15 4 13 12 11

w9 8 7 6

5 4 3 2 10

7. Frequency of
Riffles (or bends)

Qccurrence of riffles
refatively frequent; ratio of
distance between riffies
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important,

Occurrence of riffies
infrequent; distance
between riffles divided
by the width of the
sireant is between 7 to
[3.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffics divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffies divided
by the width of the
stream is a ratio of
=25,

20 19 1%

15 14 13 12 1l

i 9 8 7 6

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for fulure
problems. <5% of bank

Moderately stable;
infrequent, small areas of
crosion niestly healed
over, 5-30% of bank in
teach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high crosion
potential during

Unstable; many
eroded arcas; "raw"
arcas frequent along
straight sections and
bends; obvious bank

affected. CIOSION. floods. sloughing; 60-100% of
bank has crosional
scars.
Left Bank 10 9 8 7 e [ (5 4 3 2 l 0
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side
by facing
downstream.

More than 90% ol the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or
mowing mininal or not

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; distuplion
evident but not affecting
full plant growth
polential to any great
extent; more than one-

30-70% of the
streambank surfaces
covered by vegetation;
distuption obvious;
patches of bare soil or
closely cropped
vegetation commeon;
tess than one-half of
the potential plant
stubble height

Less than 30% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetalion has been
removed o §
centimeters or less in
average stubble height,

evident; almost all plants half of the potential plant | remaining,

aliowed to grow naturally. | stubble height remaining.
Feft Bank 10 9 8 7 {67 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 {3 2 1 0

10. Riparian
Yegetative Zone
Width (score
cach bank riparian
Zone)

Width of riparian zone >[&
meters; human activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activitics have impacted
zone only minimally.

Width of riparian zone
0-12 meters; human
activities
haveimpacted zotie a
greal deal.

Width of riparian zone
<6 meters: tittte or no
ripariat vegetation due
fo human activities.

Left Bank 10 9

5 4 3

Right Bank 1¢ 9

3 4 3
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WATERSHED/STREAM ™

STREAM BIOASSESSMENT FIELD DATA SHEET

PROJECT LACDPW
SITE DESCRIPTION i1 als

DATE/TIME “May2o0s/ U110

W k)
i MR
i

SAMPLING CHREW

SITE INFORMATION

s L gy %
Latitude g_l})l% 9\ %D”?’gg"‘%f

Longitude Hr:% BYED

Elevation

COMMENTS:

WATER TEMP.

CONDUCTANCE

pH

DISS. OXYGEN

CHLOROPHYLL

TURBIDITY

Additional observations (water odor,

color,_siitation, algae qrowth. etc.):

.
REACH LENGTH S O

Riffte 1 Riffle 2 Riffle 3

. f

Riffle Length 2%
Riffle Depth e V0
Avg. Riffle Width te 1
Riffle Velocity S 5 “
% Canopy Cover v a‘:) .‘ } . {3
Substrate Complex \‘H“ | il;
Embeddedness RS f.;

Substrate Composition
Silt (<0.1M)

Sand (0.1-0.2") N
Gravel (0.2 -2") -

Cobble (2-10") M/

Boulder {(>10") -
Bedrock/Solid -

Substrate consolidation

Percent Gradient

OMBLANK FORMS\Benthic\Bioassessment\bioassessment field data.xls

|




CALIFORNIA DEPARTMENT OF F1SH AND GAME
AQUATIC BIOASSESSMENT [LABORATORY

WATER POLLUTION CONTROL LABORATORY

ReviSion DaTe— MAy 1999

o
WATERSHED/ STREAM: ™~

PHYSICAL HABITAT QUALITY

COMPANY/ AGENCY:

SITE DESCRIPTION:

O O -
& :

(California Streamn Bioassessment Procedure)

DATE TIME:

SAMPLE [D NUMBER;:

Circle the appropriate score for all 20 habitat parameters, Record the tetal score on the front page of the CBW.

Parameters to be evaluated within the sampling reach

HABITAT
PARAMETER

CONDITION CATEGORY

OPTIMAL

SUBOPTIMAL

MARGINAL

PoOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streans)
of substrate favorable for
cpifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,

undercut banks, cobble or

other stable habitat and at
stage 1o allow full
colonization potential
(i.e., logs/snags that are
not new fall and not
transient).

40-70% (30-50% for
low gradient streams)
mix of stablc habitat;
well-suited for fufl
colonization potential;
adequate habitat for
maintenance of
popufations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

~

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstabie or lacking.

20 19 18 17 16

I

15 }14 13 12 11

0 9 &8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment, Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particies are
25-50% surrounded by
fine sediment.

TNy

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

15014113 12 I

10 9 8§ 7 &6

5 4 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present (stow-
deep, slow-shallow, fast-
deep, fast-shallow).

.....

present (if fast-shaliow
is missing, score lower
than if missing other
regimes),

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low),

Dominated by 1
velocity/ depth regime
(usually slow-decp).

20 19 18 17 16

15 /1413 12 11

0 %9 8 7 6

5 04 3 2 10

4. Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than 5% {(<20%
for low-gradient streams)
of the bottom affected by
sediment deposition,

Some Hiew increase in
bar formation, mostly
from gravel, sand or
finc sediment; 5-30%
(20-30% for low-
gradient} of the bottom
affected, slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

5114513 12 11

109 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed:-

Watct-fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fiils 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

200 19118 17 16

15 14 13 12 11

09 8 7 6

5 4 3 2 1790

S

g
%
?
;
3
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BICASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

Rivision DATE-- May 1999

Parameters to be evaluated in an area longer than the sampling reach

HABITAT CoNDITHON CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Chamnelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr} may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 19 18 17 16

15 /14 13 12 11

9 &8 7 0

5 4 3 2 10

7. Frequency of
Riffles (or bends)

Occwrrence of riffles
refatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
T; variety of habitat is
key. In streamns where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 (o
I5.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>235,

208 1918 17 16

t5 14 13 12 1

I 9 § 7 6

5 4 3 2 10

8. Bank Stability
{score each bank)
Note: determine

Banks siable; evidence of
erosion or bank failure
absent or minimal; little

Moderately stable;
infrequent, small areas of
croston mostly healed

Moderately unstable;
30-60% of bank in
reach has areas of

Unstable; many
croded areas; "raw"
arcas frequent along

left of right side potential for future over, 5-30% of bank in erosion; high erosicn straight sections and
by facing problems. <5% of bank reach has arcas of potential during bends; obvious bank
downstream affected. CTOSiON. floods. sloughing; 60-100% of
bank has erosional
27 sCars.
LeftBank [0 9 L8 7 6. 5 4 3 2 1 0
Right Bank 10 9 K3 7 {6 %] 5 4 3 2 1 0
9. Vegetative More than 90% of the 70-99% of the S| 50-70% of the Less than 50% of the

Protection {score
cach bank)

Note: determing
left or right side
by lacing
downstream.

streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macroplytes;
vegetative disruption
through grazing or

streambank surfaces
covered by native
vegetation, but one class
of piants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great

streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-hall of
the potential plant

sircambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed o 3
centimeters or less in

mowing minimal or not exlent; more than one- stubble height average stubble height.
evident; almost all plants half of the potentiaf plant | remaining,
allowed fo grow natusaliy, | stubble height remaining.
LeftBank 10 % 97 8 7 . 5 4 3 2 | 0
Right Bank 10 9 & 7 E6y 5 4 3 2 I 0

10. Riparian
Vegetative Zone
Width (scote
cach bank riparian
zone}

Width of ripatian zone >18
melers; huiman activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zofig”
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activities
haveimpacted zone a
great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Left Bank 10 % 9

5 4 3

Right Bank 10 9~

S 4 3
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WATERSHED/STREAM

PROJECT LACDPW

SITE DESCRIPTION (U 17~ i

STREAM BIOASSESSMENT FIELD DATA SHEET

SAMPLING CREW

SITE INFORMATION

Latitude :,% i”'}% A (‘,ﬁ L:%

Longitude 1} 4 Q5714
Elevation

COMMENTS:

WATER QUALITY MEASUREMENTS

WATER TEMP,

CONDUCTANCE

pH

DISS, OXYGEN

CHLOROPHYLL

TURBIDITY

Additignal observations (water odor,

color, siftation, algae growth, etc.):

REACH LENGTH

Riffle Length
Riffle Depth
Avg, Riffle Width
Riffle Velocity

% Canopy Cover

7 Igubstrate Complex

Embeddedness
Substrate Composition
Silt (<0.1"}

Sand (0.1 -0.2")
Gravel (0.2 -2")
Cobble {2-10")
Boulder (=10"
Bedrock/Solid

Substrate consolidation

Percent Gradient

[
E

:\ .
o

ONBLANK FORMS\Benthic\Bioassessmentibioassessment field data.xls




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BICASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY
REVISION DATE-- May 1999

WATERSHED! STREAM:

PHYSICAL HABITAT QUALITY
{California Stream Bioassessment Procedure)

CompaNy/ AGENCY:

Nedron

S1TE DESCRIPTION:

)D*“ (.}ﬁ i Uiﬁ Cr

0’\& A el

Can bl e fSaNnGalprel Coey
7

% %ﬁr%/’é\g(}\(
GG Gdd e

DATE TIME: ZQ)-\}' UJ«' " Dip / Dﬂt

SampLe 1D Numsrr: ST

{

- kc; ;’

maily

Circle the appropriate score for all 20 habitat parameters, Record the fotal score on the front page of the CBW,

HABITAT
PARAMETER

CONDITION CATEGORY

QPFIMAL

SUBOPTIMAL

MARGINAL

POOR

L. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and not

40-70% (30-50% for
low gradient strcams)
mix of stable habitat;
well-suited for fuil
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale),.

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availabitity less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient

streams) stable habitat;

fack of habitat is
obvious; substrate
unstable or lacking.

transient). N

20 19 ES&E’VIG IS5 14 13 12 1|10 9 8 7 65 4 3 2 190

2. Embeddedness | Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and

boulder particles are 0- boulder particles are boulder particles are 50- | boulder particles are
25% surrounded by fine 25-50% surrounded by | 75% surrounded by fine | more than 75%
sediment. Layering of fine sediment, sediment, surrounded by fine
cobble provides diversity sediment.
of niche space.

20(E9)181716 15 14 13 12 11110 9 & 7 6:5 4 3 2 10

3. Velocity/ Depth
Regimes

(deep<(.5 m,
slow<0.3 m/s)

All fouf velocity/depth
regimes present (stow-
deep, slow-shallow, fast-
deep, fast-shatlow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than il missing other

_pegimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shaliow
are missing, score low),

Dominated by |

velocity/ depth regime

(usuaily slow-deep).

20 19 18 17 16

{15) 14 13 12 11

6 9 8 7 6

5 4 3 2 1

)

4. Sediment
Deposition

Parameters 1o be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition,

Some new increasc in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
{20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
£0% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of

Heavy deposils of {ine
material, increased bar

development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

iy pools prevalent,
20 19018} 17 16 |15 14 13 2 11|10 9 8 7 6|5 4 3 2 10
5. Channel Flow Water reaches base of Water fills >73% of the | Water fills 25-75% of Very little water in
Status both lower banks, and available channel; or the available channel, channel and mostly
minimal amount of <25% of channel and/or riffie substrates present as standing
channel substrate is substrate is exposed. are mostly exposed. pools.
Akposed.
\20}1938“16 15 14 13 12 11710 9 & 7 6|5 4 3 2 10
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Parameters to be evaluated in an area longer than the sampling reach

HaBitat CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

tinimal; stream with
normal pattern.

£,

of bridge abutments;
cvidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks,
and 40 to 80% of
stream teach
channelized and
distupted.

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 19 18 17 [16)

15 14 13 12 1]

o 9 8 7 6

3 4 3 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7Y; variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other farge, natural
obstryetioy is important.

Cecurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
I5.

Qccasional riffle or
bend; boltom contours
provide sonie habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25,

200 19118 17 16

15 14 13 12 1]

9 8 7 6

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side
by facing
downstream

Banks'stalile; evidence of
erosion or bank failuge
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small arcas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high crosion
poteatial during

Unstable; many
eroded areas; "raw”
areas frequent along
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
banl has erosional
7Ry scars.
Left Bank 10 -9 8 11/ 6 5 4 3 2 1 0
Right Bank 10 { 97 8 =7 6 5 4 3 2 ! 0

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side
by facing
downsiream.

More than 90% of the—
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophyles;
vegetative disruption
through grazing or
mowing minimal or not

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of piants is not well-
represented; disruption
cvident but not affecting
full plant growth
potential to any great
extent; more than one-

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant
stubble height

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of
streambank vegetation
is very high;
vegetation has been
removed to 3
centimeters or less in
average stubble height.

evident; almost ail plants half of the potential plant | remaining,

allowed to grow naturally, | stubble heigt remaining.
Left Bank 10 9 g8 U7/ 6 5 4 3 2 i 0
Right Bank 10 9 (8% 7 6 5 4 3 2 1 0

10. Riparian
Vegetative Zone
Width {(score
cach bank riparian
ZONe)

Width of riparian zone >18§
metiers; human activities
{i.c., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
[2-18 meters; human
aclivities have impacted
zane only minimally.

-

Width of riparian zone
6-12 meters; human
aclivities
haveimpacted zone a
great deal.

Width of riparian zone
< meters: little or no
riparian vegetation due
to human activities.

Left Bank 10 9

§ 17/ 6

Right Bank 10 ¢

(8y 7 6
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L TIITRE. STREAM BIOASSESSMENT FIELD DATA SHEET

WATERSHED/STREAM oy 2006/

PROJECT LACDPW

SITE DESCRIPTION ¢

REACH LENGTH

SITE INFORMATION Riffle 3

Latitude
Longitude Riffle Length
Elevation Riffle Depth

COMMENTS: Avg. Riffle Width

Riffle Velocity

% Canopy Cover

Substrate Complex

Embeddedness

i Substrate Composition
WATER QUALITY MEASUREMENTS Silt (<0.1")

g, B

e

#

WATER TEMP. e Sand (0.1 -0.2")
CONDUCTANCE | ™ PR Gravel (0.2 -2")
pH Cobble (2-10")
DISS. OXYGEN Boulder (>10") -
CHLOROPHYLL Bedrock/Solid

e
'!

TURBIDITY

Substrate consoiidation

Additional observations {water odor.

color, siftation, algae growth, etc.): Percent Gradient

OABLANK FORMS\Benthic\Bioassessmentibioassessment field data.xls



CALIFORNIA DEPARTMENT OF FiSH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL
REvision DATE-- MAY [999

¥ :
LABORATORY

WATERSHED! STREAM:

PHYSICAL HABITAT QUALITY

COMPANY/ AGENCY:

SITE DESCRIPTION:

{(California Stream Bioassessment Procedure)

Dare/ Time:

SamrLe [D NUMBER;

Circle the appropriate score for all 20 habitat parameters, Record the total score on the front page of the CBW,

HABIFAT
PARAMETER

ConDiTioN CATEGORY

QPTIMAL

SUBOPTIMAL

MARGINAL

PooOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
{i.e., logs/snags that are
not new fall and not
transient).

46-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfali,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat,
habitat availability less
than desirable; substrate
frequentty disturbed or
removed,

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstabic or lacking,

20 19 18 17 1o

15 14 13 12 11

10 9 8 7 6

s 43 27150

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by [ine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particies arc
25-50% surrounded by
fine sediment,

Gravel, cobbie, and
houlder particies are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment,

{20419 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1090

3. Velocity/ Depth
Regimes

(deep<(.5 m,
slow<0.3 m/s)

zEdhin
All four velocity/depth
regimes present {slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present {(if fast-
shallow or slow-shallow
are missing, score low).

Dominated by |
velecity/ depth regime
{usually stow-deep).

20 19 18 17 )6

15 44 13 12 11

10 9 8 7 6

54 3,2 0
w—

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
{20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
iow-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

o0 19 18 1706

15 14 13 12 11

o 9 8 7 6

3 4 3 2 10

5. Channel Flow
Status

“Water reaches base of

both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,

and/or riffle substrates
are mostly exposed.

Very litite water in
channel and mosily
present as standing
pools.

20 19

i5 14 13 12 11

109 8 7 6

5 4 3 2 10

e
i

i3 176 3
i
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY,

WATER POLLUTION CONTROL LABORATORY
Revision DATE~- May 1999

Parameters 1o be evaluated in an area longer than the sampling reach

HABITAT ConpITion CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PoOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abutments;
evidence of past
channelization, iL.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present,

embankmentis or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

80% of the strcam
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 19 18 17 1

6

15 14 13 12 1}

e 9 8 7 6

5 4 3 2 KO

7. Frequency of
Riffles (or bends)

Occurrence of riffles

relatively frequent; ratio of

distance between riffles
divided by width of the

siream <7:1 (generally 5 to

7); variety of habitat is
key. In sfreams where
rifties are continuous,

placement of boulders or

other large, natural

obstruction is important.

Occurrence of riffies
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
13,

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25,

ool
Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>235,

20 19 18 17 1

6

15 14 13 12 |l

I 9 8 7 6

5 4 3

8. Bank Stability
(score cach bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of

erosion or bank failure

absent or minimal; little

potential for future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has arcas of

Moderately unstable;
30-60% of bank in
reach has arcas of
erosion; high erosion
potenttal during

Unstable; many
eroded areas; "raw"
areas frequent along
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
scars.
Left Bank " 10™ 9 8 7 6 5 4 3 2 1 0
Right Bank 10 ) 8 7 6 5 4 3 2 1 0

9. Vegetative
Protection (scorc
each bank)

Note: determine
left or right side
by facing
downsiream.

More than 90% of the

streambanl surfaces and
immediate riparian zones

covered by native

vegetation, including trees,

understory shrubs, or

nonwoody macrophytes;

vegelative disruption
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed to 5
centimeters or less in

mowing minimal or not extent; more than one- stubble heighs average stubbie height.
evident; almost all plants half of the potential plant | remaining,
allowed to grow naturally. | stubble height remaining.
LeftBank 10 9 8 7 6 5 4 3 2 l 0
Right Bank 10 9 8 7 6 5 4 3 2 ! .0 .

10. Riparian
Vegetative Zone
Width (score
each bank riparian
zone)

Width of riparian zone >18
meters; human activities

{i.e., parking lots,
roadbeds, clear-cuts,

lawns, or crops) have not

impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activitics
haveimpacted zone a
great deal.

Width of riparian zone
<6 melers: little or no
riparian vegetation duc
to human activiiies.

Left Bank 10

9

5

S
(¥ )

Right Bank 10

9

3 4 3
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WATERSHED/STREAM | 1 %

STREAM BIOASSESSMENT FIELD DATA SHEET

May, 2006/

PROJECT LACbPW

SITE DESCRIPTION.

DATE/MIME

ST s
i

SAMPLING CREW

Latitude |

Longitude"%; H I

Elevation

COMMENTS:

WATER TEMP.

CONDUGTANCE &+

DISS. OXYGEN

CHLOROPHYLL ¢

TURBIDITY ¢ .

Additional observations (water odor,

color, siftation, algae growth, elc.):

REACH LENGTH

Riffle 3

Riffle Length

Riffle Depth

Avg. Riffle Width

Ritfle Velogity

% Canopy Cover

Substrate Complex

Embeddedness

Substrate Composition
Silt (<0.1")

Sand (0.1 -0.2")

Gravel (0.2 -2")

Cobble (2-10")

Boulder (>10"}

Bedrock/Solid —

Substrate consolidation

Percent Gradient , i

OABLANK FORMS\Benthic\Bioassessmentibioassessment field data.xls




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

WATERSHED/ STREAM: v\lf’}‘ LY
\EAPCAT

COMPANY/ AGENCY:

PHYSICAL HABITAT QUALITY

SITE DESCRIPTION:

NEEN LTI SIS

|3

7 (California Stream Bioassessment Procedure)

Dare/ Timie:

Lot

Ziﬁ J l}{eg ; g

SAMPLE ID NUMBER:

SGuy - 50b

by, Nodler B Sy 1505 oy

Circle the appropriate score for all 20 habitat barameters. Record the total score on the front page of the CBW,

HABITAT
PARAMETER

CONDITION CATEGORY

OPTIMAL

SUBOPTIMAL

MARGINAL

PoOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is & mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
cotonization potential
(i.e., logs/snags that arc
not new fall and not
transient).

40-70% (30-50% lor
low gradient streams)
mix of stable habitat;
weli-suited for full
colonization potential;
adequate habitat for
tnaintenance of
populations; presence
of additionat subsirate
in the form of newfail,
but not yet prepared for
colonization {may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat,
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Pl

Less than 20% (10%
for low gradient
strearns) stable habitat;
lack of habitat is
obvious: substrate
unstable or lacking.

20 19 18 17 16

15 14 13 12 11

0 9 8 7(6}

34 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

I5 14 13 12 11

10 9 8 7 6

£
sla,3 2 10

3. Velocity/ Depth
Regimes

{deep<(0.5 m,
slow<(.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow),

Only 3 of the 4 regimes
present (if fast-shaliow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shaliow
are missing, score low).

-

Dominated by 1
veiocity/ depth regime
(usually slow-deep).

20 19 18 17 16

15 14 13 12 11

10 9(8)7 6

5 4 3 2 10

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 3% (<20%
for tow-gradient strcams)
of the bottom alfected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; shight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% {80% for
low-gradient) of the
bottorn changing
frequently; pools
almost absent duc to
substantial sediment
deposition.

u

200 19 18 17 16

I35 44 13 12 11

10 9 8 7 6}

55 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channei substrate is
exposed.

Water fills »75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fitls 25-75% of
the available channel,

and/or riffle substrates
are mostly exposed.

“Very little water in
channel and mostly
present as standing
poois.

20 19 18 17 16

[ 15) 14 13 12 11

o 9 8§ 7 6

504 3 2 10

R




CALIFORNIA DEPARTMENT OF FiS11 AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

Revision DATE— MaAY 1999

Parameters o be evaluated in an area longer than the sampling reach

HABITAT CONDITION CATEGORY
PARAMETER OPFIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas extensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abutments;
cvidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr} may be
present, bui recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

80% of the stream
reach channelized and
disrupted. Instream
habilat greatly altered
of removed entirely.

20 19 18 17 16

15 14 13 12 11

0 9 8 7[ 6

54 3 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 {generally 5 to
7}, variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Qceurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stteam is between 7 to
15,

Occasional riffle or*~—"
bend; bottom contours
provide some habitat;
distance belween
riffles divided by the
width of the stream is
between 5 o 25.

e

Generally all flat water
or shaliow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25.

20 19 IR 17 16

15 14 13 12 Il

10/ 9 8 7 6

5.4 3 2 0

8. Bank Stability
{score each bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small arcas of
erosion mostly healed
over. 5-30% of bank in
reach has arcas of

Moderately unstable;
30-60% of bank in
reach has arcas of
crosiomn; high erosion
potential during

Unstable; many
croded areas; "raw"
areas frequent along
straight sections and
bends; obvicus bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
s 5Cars.
LeftBank 10 9 8 L7/ 6 5 4 3 2 L 0
Right Bank 10 9 {8Y 7 6 5 4 3 2 1 0

9. Vegetative
Protection (scorc
each bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegelation, including trees,
understory shrubs, or
noawoody macrophytes;
vegetative disruption
through grazing or

70:90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not weil-
represented; disruption
evident but not affecting
full plant growth
potentiai (o any great

50-70% of the
streambank surfaces
covered by vegetation,
disruption obvious;
patches of bare soil or
closely cropped
vegetalion common,;
less than one-haif of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegelation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed to 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants half of the potential plant | remaining,
allowed to grow naturally. | stubble height remaining.
LefiBank 10 9 8 7 le /)15 4 3 2 1 0
Right Bank 10 9 8 7 L 53 4 3 2 1 0

19. Riparian
Vegetative Zone
Width (score
cach bank riparian
zone)

Width of riparian zonc >18
meters; human activities
(i.e., patking lots,
roadbeds, clear-cuts,
fawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
aclivitics
haveimpacted zonc a
great deal,

Width of riparian zone
<6 meters: little or no
riparian vegetaiion duc
to human activities.

—
.

Left Bank 10 9 8 7 6 5 4 2 1 0
Right Bank 10 9 8 7 6 5 4 3 {2y 1 0




WESTSN

TR TR STREAM BIOASSESSMENT FIELD DATA SHEET

/ e P - : o
WATERSHED/STREAM , [fvicuya JEC DATEMIME 4 < Zupt, | 11737
, : :
PROJECT LACDPW SAMPLE ID Ca
SITEDESCRIPTION  Ay#ue Lo v Yot ot boan o/
7 7 By
SAMPLING CREW PHYSICAL HABITAT CHARAGTERISTICS
REAGH LENGTH
SITE INFORMATION Riffle 1 Riffle 2 Riffle 3

Latitude 25, 705 %5

Longitude = ER [lafur | Riffle Length
Elevation Riffie Depth
COMMENTS: Avg. Riffle Width
Noted ef 4 Riffle Velocity
% Ganopy Cover
Substrate Complex
Embeddedness
Substrate Composition
WATER QUALITY MEASUREMENTS Silt (<0.1%)
WATER TEMP. VLA T Sand (0.1 -0.2")
CONDUCTANGE &t T Gravel (0.2 -2")
pH  9.15 Cobble (2-10") i Ex
DISS. OXYGEN %50 v Boulder {>10%)
CHLOROPHYLL f,._’é A A Bedrock/Sofid
TURBIDITY .1 w7 pen v
Substrate consoclidation 1< j g
Additional observations (water ador, o L bon {
color, siltation, algae growth, ets. }: Percent Gradient " b b e / ;

OABLANK FORMS\Benthic\Bioassassment\bicassessment field data.xls




CALIFORNIA PEPARTMENT OF Fist aND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER PoLLUTION CONTROL LABORATORY

Revision DATE-- May 1999

WATERSKEDS STREAM:

PHYSICAL HABITAT QUALITY

COMPANY/ AGENCY:

ST DESCRIPTION:

Circle the appropriate score for all 20 habitat pm:ameters.

Y [
R AL SR NN
4

i

ir b}

(California Stream Bioassessment Procedure)

DATE TiME:

SamPLE ID NuMBER:

Record the total score on the front page of the CBW,

HABITAT
PARAMETER

COnDITION CATEGORY

OPTIMAL

SUBOPTIMAL

MARGINAL

Poon

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to ailow full
colonization potential
{i.e., logs/snags that are
not new fall and not
transient).

40-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
poputations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
{ow gradient streams)
mix of stable habitat;
habitat availabifity less
than desirablie; substrate
frequently disturbed oz
removed,

Less than 20% (10%
for low gradient
streams) slabie habitat;
lack of habitat is
obvious; substratc
unstable or facking.

20 (9 18 17 16

15 14 13 12 11

0 9 8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% swrrounded by finc
sediment.

Gravel, cobble, and
boulder particies are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

15 14 13 12 11

09 8B 7 6

504 3 2 1O

3. Velocity/ Depth
Regimes

(deep<0.3 m,
slow<0.3 m/s)

Al four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score fower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes prosenat (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/ depth regime
{usually sfow-deep).

20 19 18 17 16

45 14 13 12 11

10 9 8 7 6

5 4 3 2 140

4, Sediment
Deposition

Parameters to be cvaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradien: streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient} of the bottom
affected; slight
deposition in pools.

Muoderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
modetate deposition of
peols prevalent,

Heavy deposits of fine
matcerial, increased bar
devetopment; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

U5 14 13 02 11

10 9 8 7 6

54 3 2 10

5. Channel Flow
Status

Water reaclies base of
both lower banks, and
minimal amount of
channel substrate is
cxposed.

Water fills >75% of the
available channel; or
<25% of channel
substrale is exposed.

Water [ills 25-75% of
the available channei,

and/or riffle subsirates
are mostly cxposed,

Very littie water in
channel and mostly
present as standing
pools.

20 19 18 17 16

15 14 13 12 |1

m 9 & 7 6

5 4 3 2 10




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROUL LABORATORY
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minimal; stream with
normal pattern,

of bridge abutments;
evidence of past
channelization, i.c.,
dredging, {greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas exfensive; gabion or cement; over

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altercd
ot removed entirely.

20019 18 17 16

15 14 13 (2 11

o 9 8 7 6

54 3 2 10

7. Frequency of
Riffles (or bends)

Occuwrrence of riffles
retatively frequent; ratio of
distance belween riffies
divided by width of the
stream <7:1 (generally 5 1o
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffies divided
by the width of the
stream is between 7 to
15,

Occasional riffle or
bend; bottom contours
provide some habitat;
distance belween
riffles divided by the
width of the stream 1s
between 15 to 25,

Generally all [lat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the widih of the
stream is a ratio of
>25.

20 19 18 17 {6

15 14 3 12 1l

109 8 7 6

5.4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
teft of right side
by facing
downstream

Banks stable; evidence of
erosion ot bank failure
absent or minimal; Httie
potential for future
problems. <5% of bank

Moderately stable;

infrequent, small arcas of

erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during

Unstable; many
croded areas; "raw”
arcas [requent along
straight sections and
bends; obvious bank

affected. erosion. floods. stoughing; 60-100% of
bank has erosional
scars.
LeftBank 10 9 3 7 ] 5 4 3 2 ! 0
Right Bank 10 9 (8 7 6 5 4 3 2 | 0

9. Vegetative
Protection (score
each bank)

Note: determine
left or right side
by facing
downstream,

Parameters to be evaluated in an area longer than the sampling reach

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetalion, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential lo any great

50-70% of the
stteambank surfaces
covered by vegetation;
disruption obvious;
paiches of bare soil or
closely cropped
vegelation common;
less than one-haif of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed to 5 .
centimelers or less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants half of the potential plant | remaining.
allowed to grow naturally. | stubble height remaining,
Left Bank 10 * 8 7 6 5 4 3 2 | 0
Right Bank 10 8 7 G 3 4 3 2 | 0

13, Riparian
Vegetative Zone
Width (score
each bapk riparian
Zonce)

Width of riparian zone > 8
meters; human activitics
{i.c., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 metegrs; human
aclivities have impacted
zone only minimaliy.

Width of riparian zone
6-12 meters; human
activitics
haveimpacted zone a
greal deal.

Width of ripartan zone
<6 meters: little or no
riparian vegetation due
to luman activities.

Lelt Bank 10 9 8 7 6 5 4 3 2 I 0
Right Bank 10 9 8 7 6 5 4 3 2 | 0]
—




WEEN

L S OLUTIONS B

STREAM BIOASSESSMENT FIELD DATA SHEET

WATERSHED/STREAM e DATEMIME & & e~ 2 ong, | /(4720
PROJECT LACDPW SAMPLEID |
SITE DESCRIPTION  fivsa M ML Vg o peres ] § 3l ey

SAMPLING CREW PHYSICAL HABITAT CHARACTERISTICS

REACH LENGTH L

SITE INFORMATION Riffle 1 Riffle 2 Riffle 3
Latitude D0 L ST
Longitude Riffle Length RS (D
Elevation Riffle Depth Loy
COMMENTS: Avg. Riffle Width VWl {354

WATER QUALITY MEASUREMENTS
X & a~
2448

WATER TEMP.

CONDUCTANCE 1) 2.0) Ak /o v
PP
pH 7. é

DISS. OXYGEN ] 27 vaq /0

CHLOROPHYLL 7. . S o /1.

TURBIDITY .3 T U

Additional observations {water odor,

color, siltation, algae growth, efc.):

Riffle Velocity

% Canopy Cover L Oy 7 LO7e

Substrate Complex

Embeddedness Lpgte 00 Ligeie
Substrate Composition

St {0ty ' s

Sand (0.1 -0.2") L o " s
Gravel (0.2 -2") L& ) 2oy
Cobble (2-10") Lo

Boulder (=10")

Bedrock/Solid

Substrate consolidation {4 L i j

Percent Gradient

GIABLANK FORMS\Benthic\Bioassessmentibioassessment field data.xls




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIGASSESSMENT LABORATORY.

WaTER POLLUTION CONTROL LABORATORY
REVISION DATE-- MAy 1999

PHYSICAL HABITAT QUALITY

; {California Stream Bioassessment Procedure) :
Los fmgoles

- (N Iy
e [{rreua S

WATERSHED/ STREAM: L
3
b @ raes

DaTE Time: 4 O 5

COMPANY/ AGENCY:

SAMPLE ID NUMBER:

A 0 4 ;
T {4 igm 3 L LA i
i E

SITE DESCRIPTION; e

Circle the apprepriafe score for all 20 habitat parameters. Record the total score on the front page of the CBW.,

Conprrion CATEGORY

HABITAT
PARAMETER

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
cpifaunal colonization
and fish cover; most
favorabie is a mix of
snags, submerged logs,
undercut banks, cobbic or
other stable habitat and at
stage to allow full
colonization potential
{i.e., logs/snags thal are
not new fall and not
lransient).

40-70% (30-50% for
low gradicat streams)
mix of stable habitat;
weil-suited for fuil
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
ins the form of newfall,
but not yet prepared for
colonization {may rate
al high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stabie habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% {(10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 {17 16

5 4 13 12 11

o % 3 7 6

54 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% sutrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment,

20 19 18 17 [6

15 14) 13 12 11

w9 8 7 6

54 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.3 m,
sltow<0.3 m/s)

All four velocity/depth
regimes present {slow-
deep, slow-shallow, [ast-
deep, fast-shallow),

-
Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes preseat (if {ast-
shallow or slow-shatlow
are missing, score fow).

Dominated by 1
velocity/ depth regime
(usually slow-deep).

20 19 18 17 16

454 14 13 12 1l

10 9 &8 7 6

5 4 3 2 10

4, Sediment
Depesition

Parameters to be evatuated within the sampling reach

Little or no enlargement
of islands ot point bars
and less than 5% (<20%
for low-gradient streains)
of the bottom aflected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% {50-
80% for low-gradient)
of the bottom affected,
sediment deposits at
obstructions,
consirictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

15 14 i3 12 11

0 9) 8 7 6

54 3 2 1 Q

5. Channel Flow
Status

Water reaches base of
hoth lower banks, and
minimal amount of
chaunel substrate is
exposed.

Water fills »75% of the
available channel; or
<25% of channel
substrate is exposed.

Water {ilis 25-73% of
the available channel,

and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 (16

15 14 13 12 1l

W 9 8 7 6

5 4 3 2 10
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CALFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY
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Arrove Sor

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MaY 1999

Parameters to be evaluated in an arca longer than the sampling reach

HABITAT ConpITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PoOR
6. Channel Channelization or Some channelization Channelization may be | Banks shoted with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

minimal; stream with
normal pattern,

of bridge abutments;
evidence of past
channeiization, 1.c.,
dredging, (greater than
past 20 yr) may be
present, but recent

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

channelization is not distupted.
present.
20 19 18 17 16 (S 14 13 12 (IMy|t0 9 8 7 6|5 4 3 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles

relatively fiequent; ratio of

distance between riffles
divided by width of the

stream <7:1 (generally 5 to

7Y, varicty of habitat is
key. In streams where
riffles are continuous,

placement of boulders or

other large, natural
obstruction is important,

Oceurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
15,

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 135 0 25,

Generally afl flat water
ot shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25.

20 19 18 17 16

15 14 4% 12 11

10 9 8 7 6

5 4 3 2 16

8. Bank Stability
(score each bank)
Note: determine
teft of right side
by facing
downstrean

Banks stable; evidence of

erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Modesately stable;
infrequent, small arcas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has arcas of
erosion; high erosion
potential during

Unstable; many
croded areas; "raw"
areas [tequent along
straight sections and
bends; obvious bank

alfected. erosion. floods. sloughing; 60-100% of
batk has erosional
scars,
LeftBank 10 9 8 {7 6 5 4 3 2 1 0
RightBank 10 9 8 7 6 {3y 4 3 2 1 0

9. Vegetative
Protection (score
each banl)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and

immediate riparian zotes

covered by native

vegetation, including trees,

understory shrubs, or
nonwoody macrophytes;
vegetative disruplion
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetalion, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential lo any great

e
50-70% of the
streambank surfaces
covered by vegetation;
distuption obvious;
patches of bare soil or
closely cropped
vegelation common;
less than one-half of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegelation
is very high;
vegetation has been
removed to 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average stubble height,
evident; almost alf plants hatf of the potential plant | remaining.
allowed to grow naturally. § stubble height remaining,
LeftBank 10 9 8 {7} 6 5 4 3 2 L 0
Right Bank 10 9 8 0 5 4 3 2 1 0

10. Riparian
Vegetative Zone
Width (score
cach bank riparian
zone)

Width of riparian zone >18

meters; luman activities
{i.c., parking lots,
roadbeds, clear-cuts,

lawns, or crops) have not

impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
aclivilies
haveimpacted zone a
great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activitics.

Left Bank 10 9

8 7 6

5

a
(5]

Right Bank 10 9

SN 6

5 4 3




WESTEN
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WATERSHED/STREAM /7 10wt AT L o

—

PROJECT LACDPW
SITE DESCRIPTION “¢ 77

t\
SAMPLE iD &,
[ P PR S S © o
PO G R T £y

SAMPLING CREW

\) G

SITE INFORMATION

Latitude ’%Eﬁ (")\UE ((ﬁ ' /V'

7

Y
Longitude AN 1\O“- gf’)? ~

Elevation

COMMENTS:
. T . : o
Rl 235 vinde Brid

WATER QUALITY MEASUREMENTS
q.4%°(
WATER TEMP. .15

. % ~ flr\
CONDUCTANCE [ G078 g §7 Epn
£

oy oy !,
DISS.OXYGEN o7 4D ag/f
i . ?:J’I
CHLOROPHYLL -4 2i%/1.
) ks ty
TURBIDITY -0 A/7 W

Additional obsarvations (water odor,

color, siltation, algae growth, efc.);

PHYSICAL HABITAT CHARACTERISTICS

Rf
REACH LENGTH Y
Riffte 1 Riffle 2 Riffle 3
Riffte Length (0 {1
Riffle Depth S
Avg. Riffle Width P
I
Riffle Velocity S I
—
% Canopy Cover v e
Substrate Complex | ¢ 1 P
~ . i = 7 & ;
Embeddedness Lol WA
Substrate Compaosition
Silt (<0.1") b
R
Sand (0.1 -0.2") 28 D
Gravel (0.2 -2") i e
L7
Cobbie (2-10") S
" 1%
Boulder (=10") Iy ¢
Bedrock/Solid T
. 1 £ 7.
Substrate consolidation { 8] o
- Lf . ’{f/‘ I P, ;:" I
Percent Gradient R T R gt

OABLANK FORMS\Benthic\Bioassessmentibioassessment field data.xis




CALIFORNIA DEPARTMENT OF F1SH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- May 1969

PHYSICAL HABITAT QUALITY
{(California Stream Bioassessment Procedure)

WATERSHED/ STREAM; Lof

ComMpPANY/! AGENCY!

SITE DESCRIPTION:

T

£ b

Daref Tivr: (7, &0

Faisy

Haslrar
PARAMETER

CoNDITION CATEGORY

OPTIMAL

SuROPTIMAL

MARGINAL

Poogr

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient strcams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
(i.c., lops/snags that are
not new fall and not
transient).

40-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for fuil
colonization potential;
adequate habitat for
mainienance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed,

Less than 20% (10%
for low gradient
sireams) stable habitat;
fack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

15 4 13 12 11

9 8 7 6

R\s‘\4 302 10

2. Embeddedness

Gravel, cobble, and
baulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
253-50% surrcunded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are
more than 73%
surrounded by fine
sediment,

20 19 18 17 16

{5 14 13 12 11

10 9 & 47 J6

5 4 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.3 m,
slow<0.3 m/s}

All four velocity/depth
regitmes present (slow-
deep, slow-shallow, [ast-
deep, (ast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missiag, scorce lowet
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (il fast-
shallow or stow-shallow
arc missing, score low).

Dominated by |
velocity/ depth regime
{(usually slow-deep).

20 19 18 17 16

15 14 13 12 11

0 9 8 7 i6)

S 4 3 2 10

4, Sediment
Deposition

Parameters 1o be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low~gradient streams}
of the bottom affected by
sediment deposition,

Some new increase in
bar formatiosn, mostly
from gravel, sand or
finc sediment; 5-30%
(20-50% for low-
gradicnt) of the bottom
alfected; slight
deposition in pools.

Moederate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for fow-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent. ...

Heavy deposits of fine
material, increased bar
development; more
than 50% {(80% for
low-gradient) of the
bottom changing
frequently; pools
atmost absent due to
substantiai sediment
deposition.

20 19 18 17 16

15 14 13 12 11

10 9 8§ 7% 6

5 04 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel subsirate is
exposed.

Water fills =75% of the
avaiiable channel; or
<25% of channel
substrate is exposed.

Water filis 25-75% of
the avaifable channel,

and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostty
present as standing
pools.

20 19 18 17 16~

JAaN
\15/ 14 13 12 1]

0 9 8 7 6

> 4 3 2 10




CALIFORNIA DEPARTMENT OF FISH aND GAME
AQUATIC BIOASSESSMENT LABQRATORY

WATER POLLUTION CONTROL LABORATORY
REVISION DATE-- MAY 1999

Parameters to be evaluated in an area longer than the sampling reach

HaBitar CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL Poor
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usuaily in areas exlensive; gabion or cement; over

minimal; stream with
normal patiern.

of bridge abutments;
gvidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted.,

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

200 19 18 17 16

15 14 13 12 1

1w 9 8 7 6

5/ 4 3 2 10

7. Frequency of
Riffles (or bends)

QOccurrence of riffles
refatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obslruction is important,

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 (o
15s.

Occasional riffle or
bend; boltom contours
provide some habitat;
distance belween
riffles divided by the
width of the sfream is
between 15 to 25,

Generaily all {lat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>235,

20 19 18 17 16

15 4 13 12 11

10 9 8 7 6

s:af.._fnt} i 2 10

8. Bank Stability
(score each bank)
Note: determine
teft of right side
by facing
downstream

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has arcas of
erosion; high erosion
potential during

Unstable; many
eroded areas; "raw"
areas ftequent along
straight scctions and
bends; obvious bank

affected. erosion, floods. sloughing; 60-100% of
bank has crosional
SCArs.
LeftBank 10 9 g 7 6 5 4 3 2 1 0
Right Bank [0 9 B 7 I 3 4 3 2 1 0

9. Vegetative
Protection (score
each bank)

Note: detetmine
left or right side
by facing
downsiream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is nol well-
represented; disruption
evident but not affecting
full plant growth
potential to any great

50-70% of the
streambanlc surfaces
covered by vegetation,
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed o 5
centimeters ot less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants half of the potential plant | remaining,
allowed to grow naturaily. | stubble height remaining, )
Left Bank 10 9 8 7 6 3 4 3 2 | 0
Right Bank 10 9 8 7 6 5 4 301i2; 1 0

10. Riparian
Vegetative Zone
Width (score
each bank riparian
zone)

Width of ripatian zone > 18§
meters; human activities
(i.c., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zonc.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
aclivities
haveimpacted zone a
great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activitics.

Left Bank 10 9

3

~

2L 0

Right Bank 10 9

5 4 3
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T T ? S
3

SAMPLING CREW

Ty £
D0

SITE INFORMATION

Latitude RULTE L
Longitude “7 Y
Elevation

COMMENTS:

WATER QUALITY MEASUREMENTS

gl
: PR e

WATER TEMP.

CONDUCTANCE |4 V2

sy

P
DISS. OXYGEN |

CHLOROPHYLL (1. 0f Aoy

TURBIDITY 5,4 &y

Additional obgservations {water odor,

color, siltation, algae growth, etc.):

PHYSICAL HABITAT CHARACTERISTICS

REACH LENGTH OISR
Riffle 1 Riffle 2 Riffle 3
Riffle Length 5

Riffle Depth

Avg. Riffle Width

Riffle Velocity

% Canopy Cover

Substrate Complex ‘z }

Embeddedness Sy o

Substrate Composition
Silt (<0.1" e

Sand (0.1 -0.2") B —

Gravel {0.2 -2") e

Cobble (2-10)

Boulder (>10")

Bedrock/Solid

(Dvevg v 4 i

Substrate consolidation Uat

Percent Gradient

OMBLANK FORMS\Benthic\Bicassessment\bioassessment field data.xls



CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REvisIoN DATE-- MAY 1999

PHYSICAL HABITAT QUALITY

COMPANY/ AGENCY:

S1TE DESCRIPTION:

e

SamrLE 1D NUMBER;

{California Stream Bioassessment Procedure)

Datef TIME: 5

Circle the appropriate score for all 20 habitat paraﬁleters. Record the total score on the front page of the CBW.

Hasrrar
PARAMETER

CONDITION CATEGORY

OPIIMAL

SUBOPTIMAL

MARGINAL

POOR

I. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
ol substrate favorable for
epifaunal colonization
and {ish cover; most
favorable is a mix of
snags, submerged iogs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colottization potential
{i.e., logs/snags that are
not new fall and not
transient).

40-70% (30-30% for
low gradient streams)
mix of stable habitat;
weil-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
slreams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 le

Is 14 13 12 U

i6 9 8§ 7 ¢

S5 4 3 Q)10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layeting of
cobbie provides diversity

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are
mote than 75%
surrounded by fine
sediment,

of niche space.
20 19 18 17 (16

15 14 13 12 11

100 9 8§ 7 6

5 4 3 2 190

3. Velocity/ Depth
Regimes

(tleep<0.5 m,
stow=0.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shaltow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shaliow
are missing, score low),

Dominated by 1
velocity/ depth regime
(usually slow-deep).

20 19 18 {7 16

t5 14 13 2 11

(0 9 8§ 7 {;gj;?

5 4 3 2 10

4, Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for tow-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
{20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools,

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-30% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substaatial sediment
deposition.

2019 18 17 16
—

15 14 13 12 1]

09 8 7 6

5 04 3 2 10

5. Channel Flow
Status

Waler reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed,

Waler fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Walter fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

15 14 13 12 it

0 9 8 7 0

504 3 2 10

200 19 18 17 16
i
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Parameters to be evaluated in an area longer than the sampling reach

HABITAT CoNDITION CATEGORY
PARAMETER OPFIMAL SUBOPTIMAL MARGINAL PooRr
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas exlensive; gabion or cement; over

minimal; stream with
normal pattern.

of bridge abutments;
gvidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent

embankmenis or
shoring structures
present on both barnks;
and 40 to 80% of
stream reach
channelized and

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

channelization is nol disrupted.
present,
20 19 18 17 16 15 14 13 12 1] 10987{/§}'5432i0

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffics
divided by width of the
stream <7:1 {generally 5 to
7Y); variety of habital is
key. In streams where
riffles are continuous,
piacement of boulders or
other large, natural
obstruction is important,

QOccurrence of riffies
infrequent; distance
between riffles divided
by the width of the
sirecam is between 7 to
15.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generzally all flat water
or shaliow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>235.

20 19 18 17 16

15 4 13 12 11

10 9 8 7 76

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side
by [acing
downstream

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, smail areas of
crosion mostly healed
over. 3-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
eroston; high erosion
potential during

Unstable; many
eroded areas; "raw™
areas frequent afong
straight sections and
bends; obvious bank

affected. Grosion. floods. sloughing; 60-100% of
bank has erosional
scals.
LeftBank 10 9 8 7 6 5% 4 3 2 ! 0
Right Bank {10% 9 8 7 6 3 4 3 2 1 0

9. Vegetative
Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream,

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
noawoody macrophytes;
vegetative disruption
through grazing or
mowing minimal or nol

70-90% of the
streambank surlfaces
covered by native
vegetation, but one class
of plants is not well-
represeated; disruption
evident but not affecting
full plant growth
poteatial 1o any great
extent; more than one-

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
paiches of bare soil or
closely cropped
vegetalion cominon;
less than one-half of
the potential plant
stubble hetght

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very Ligh;
vegetation has been
removed to 5
centimeters or less in
average stubble height,

evident; almost all plants half of the potential plant | remaining,

allowed to grow naturally. | stubble height remaining.
LefiBank 10 9 8 7 6 5 4 3 2 I 0
Right Bank 10 9 2 7 6 5 4 3 2 1 {07

10. Riparian
Yegetative Zone
Width (score
cach bank riparian
Zonge)

Width of riparian zone >18
meters; human activities
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops} have not
impacted zone.

Width of riparian zone
{2-18 meters; human
activities have impacted
zone only minimally,

Width of riparian zong
0-12 meters; human
aclivitics
haveimpacted zone a
great deal.

Width of riparian zone
<0 meters: little or no
tiparian vegetation due
to hurnan activities.

Left Bank {0 9

Right Bank [0 9
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SITE DESCRIPTION &£/ ¥iic Lia
SAMPLING CREW PHYSICAL HABITAT CHARACTERISTICS
[928
REACH LENGTH RS
Riffle 1 Riffle 2 Riffle 3
Latitude
Lonhgitude Riffle Length AN,
Elevation Riffie Depth A e
COMMENTS: Avg. Riffle Width ARIEIaE
R Riffle Velocity (E;f v ys
% Canopy Cover o
Substrate Complex !
Embeddedness L

WATER QUALITY MEASUREMENTS
WATER TEMP. AL B

CONDUCTANCE

pH

DISS. OXYGEN

CHLOROPHYIL

TURBIDITY &%

Additional cbservations (water odor,

color, siltation, algae growth, etc.):

Substrate Compaosition
Silt (<0.1M)

Sand {G.1-0.2"}

Gravel (0.2 -2")

Cobble (2-10")

Boulder {=10"
Bedrock/Solid

SRR T {endy ©h
Substrate consolidation s

Percent Gradient
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CALIFORNIA DEPARTMENT OF FIstt AND GAME
AQUATIC BIOASSESSMENT LABORATORY,

WATER POLLUTION CONTROL LABORATORY

Revision DaTs-- May {999

WATERSHED! STREAM:

.
L1

PHYSICAL HABITAT QUALITY
{California Stream Bioassessment Procedure)

CoMPANY/ AGENCY:

SITE DESCRIPTION:

dran

TS I B
i TRy g

Davef Time: 93 43 (4

SampLe ID Numpsr:

Circle the approprizte score for all 20 habitat parameters. Record the total score on the front page of the CBW.

HABITAT
PARAMETER

CONDITION CATEGORY

OPTIMAL

SUBOPTIMAL

MARGINAL

Poor

1. Epifaunal
Substrate/
Avatlabie Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
cofonization potential
(i.e., logs/snags that are
not new fall and not
transient).

40-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habilat for
maintenance of
populations; presence
ol additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stabie habitat;
lack of habilat is
obvious; substrate
unstable or facking.

20 19 18 17 16

5 14 13 12 1t

9 8 7 6

54 03 2 (o0

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobbie provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrcunded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

Gravel, cobble, and
boulder pacticles are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

5 14 13 12 iU

1o 9 8 7 6

54 3 2 10

3. Velocity/ Depth
Regimes

{deep<0.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shatlow
1$ nissing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present {if fast-
shallow or slow-shallow
arc missing, score low).

Dominated by |
velocity/ depth regime
{usualty slow-deep).

20 19 I8 17 16

5 14 13 12 (if

10 9 8§ 7 6

5 4 3 2 10

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradicnt streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mosily
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools,

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
matetial, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
alimost absent due to
substantial sediment
deposition.

200 19 18 17 16

15 14 13 12 1

10 9 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrale is
cxposed.

Water fills >75% of the
available channel; or
<25% of channei
substrate is exposed,

Waler fills 25-73% of
the available channel,

and/or riffle substrates
are mostly exposed.

Very little water in
chanael and mostly
present as standing
pools.

20 19 U8, 17 16

15 14 13 12 11

0 9 8 7 6
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CALIFORNIA DEPARTMENT OF FISH AND GAME / /[i i? P WATER POLLUTION CONTROL LABORATORY
AQUATIC BIOASSESSMENT LABORATORY o ) REviSION DaTE-- May 1999
HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PooRr
6. Channel Channelization or Some channclization Channelization may be | Banks shored with
Alteration dredging absent or present, usually (n areas | extensive; gabion or cement; over
minimal; stream with of bridge abutments; embankments or 80% of the stream
normal patteti. evidence of past shoring structures reach channelized and
channelization, i.c., present on both banks; | distupted. [nstream
dredging, (greater than and 40 to 80% of habitat greatly altered
past 20 yr} may be stream reach or removed entirely,
present, but recent channelized and
channelizalion is not disrupted.
present.
20 19 18 17 14 15 14 13 12 11 i 9 8 7 615 4 3 2 10

Parameters to be evaluated i an arca longer than the sampling reach

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by widih of the
stream <7:1 (generatly 5 o
TY; variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other farge, natural
cbstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 (o
I3,

Qccaslonal riffle or
bend; bottoin contours
provide some habitat;
distance between
riftles divided by the
width of the stream is
between 15 to0 25,

Generally all flat water
or shallow riffles; poor
habitat; distance
between riflles divided
by the width of the
stream is a ratio of
>285,

20 19 I8 {7 16

15 14 i3 12 il

0. 9 8 7 6

5 4 3 2 1490

8. Bank Stability
{score cach bank)
Note: determine
left of right side
by facing
downstream

Banlks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
crosion mostly healed
over. 3-30% of bank in
reach has arcas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during

Unstable; many
eroded areas; "raw"
areas frequent along
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
scars.
Left Bank i 9 8 7 6 5 4 3 2 1 0
Right Bank /11 9 8 7 G 5 4 3 2 1 0

9. Vegetative
Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great

50-70% of the
streambank surfaces
covered by vegetation;
distuption obvious;
patches of bare soil or
closely cropped
vegetalion commol,
less than one-half of
the potential plan:

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very higly
vegetalion has been
removed (0 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average stubble height.
evident; almost all plants half of the potential plant | remaining.
allowed Lo grow naturaily. | stubble height remaining, )
LeftBank (0 9 8 7 0 5 4 Bk 2 l 0
Right Bank [0 9 8 7 6 5 4 3 2 1 0

1. Riparian
Vegetative Zone
Width (score
cach bank riparian
zonge)

Width of riparian zone >18
meters; human activities
{i.e., parking lots,
roadbeds, clear-cuts,
lawns, ot crops) have not
impacted zone,

Width of riparian zone
12-18 meters; human
aclivilies have impacted
zone only minimaily.

Width of riparian zone
0-12 meters: human
activilies
haveimpacted zone a
greal deal.

Widih of riparian zone
<6 meters: little or no
riparian vegetation dug
to human actlivitics.

Left Bank 10 9 8 7 6 5 4 3. 2 l 0
Right Bank 10 9 3 7 6 5 4 32 l 0




WESTEN

b S OLU O S S STREAM BIOASSESSMENT FIELD DATA SHEET

N o
WATEHSHED/STREAM [/{*)—f‘ }i{ﬁ,@/{%/% f;:f < }Azgf (it?/ ’«.: ?L\ l{ﬁ }{(f DATE/TIME .f;f 5:,«-{’{:;/'2 (:' s

PROJECT LACDPW ! ~ SAMPLE ID
SITE DESCRIPTION .. A%, 1¢, o Epm s <l
SAMPLING CREW PHYSICAL HABITAT CHARACTERISTICS
e
REACH LENGTH VOH S e
Riffle 1 Riffle 2. Riffte 3
Latitude
Longitude Riffle Length IR .
Elevation Riffle Depth - i}
COMMENTS: Avg. Riffle Width e
~ |Riffte Velocity [, 27/ s E\"Z'{jfﬁ‘
0 R i%)anopy Cover ) ” -
Substrate Complex S g i
Embeddedness 9 ’{, e § o
Substrate Composition
WATER QUALITY MEASUREMENTS Silt (<0.1")
WATER TEMP. D2 #7/0 Sand (0.1 -0.2") g
CONDUCTANCE {37 Gravel (0.2 -2")
oH THEL Cobbie (2-10")
DISS. OXYGEN  £f 207 oo ([ Boulder (>10") e
CHLOROPHYLL f,“ ¢ ),%, ) Bedrock/Solid
TURBIDITY ,z{//’f/ /f;;”{“} O e : f’f‘f T
Substrate consolidation 1% f /z ;
Additional observations (water odor, . <
color, siltation, algae growth, etc.): Percent Gradient / i .
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

WATERSHED! STREAM:

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

CompaNy/ AGENCY:

SiTE DESCRIPTION:

Los dm s L Los Araoles B
[
W 7 sbria
:
LF)((Z 0 vt s Aoy livda ey ook
j

Daref Tive: 5 Desb

SamrLE D NumMBer:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW,

HABITAT
PARAMETER

CONDITION CATEGORY

OPFIMAL

SUBOPTIMAL

MARGINAL

Poor

1. Epifaunal
Substrate/
Available Cover

Greater than 70% {50%
for low gradient streams)
of substrate [avorable for
cpifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colenization potential
(i.e., logs/snags that arc
not new fall and not
transicnt).

40-70% (30-50% for
low gradient streams)
mix of stabie habilat;
well-suited For [ull
colonization potential;
adequate habitat for
mairtenance of
populations; prescnce
of additional substrate
in the form of newfatl,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streamns) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking,

20 19 18 17 16

15 14 13 12 11

6 9 8 7 6

5 @ 3 2 Lo

Parameters to be evaluated within the sampling reach

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% swrrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surounded by fine
sediment.

Gravel, cobble, and
boulder particles are
more than 75%
sutrounded by fine
sediment.

20 19 18

17 163

5 14 13 12 11

10 9 8 7 6

> 4 3 2 10

3. Velocity/ Depth
Regimes

{deep<0.5 m,
slow<.3 nis)

Adl four velocity/depth
regimes present {slow-
deep, slow-shallow, (ast-
deep, fast-shallow).

Oaly 3 of the 4 regimes
present (if fast-shaliow
is missing, score lower
than if missing other
regimes),

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by |
velocity/ depth regime
(usually slow-deep).

20 19 18 17 16

15 14 13 12 11

10 98 7 67

504 3 2 L0

4. Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient} of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient}
of the botlom affected,
sediment deposits at
obstructions,
constrictions, and bends;
moderale deposition of
pools prevalent.

Heavy deposits of [ine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
boitom changing
frequently; pools
almost absent due to
substantial sedimert
deposition,

20 19 18 17 16

U9 14 13 12 11

10 9 8 7 6

54 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mitimal amount of
channel substrate is
exposed.

Water fills »75% of the
availabie channel; or
<25% of channet
substrate is exposed.

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed,

Very little water in
channel and mostly
present as standing
pools.

20/ (9 18 17 16

15 14 13 12 11

I 9 8§ 7 6

34 3 2 190

4
E
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Parameters to be evalualed in an area longer than the sampling reach

HABTAT ConDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Changelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

minimal; stream with
normal pattern,

of bridge abutments;
evidence of past
channelization, L.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
strcam reach
channelized and
disrupted.

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 19 18 17 16

15 14 13 12 11

W 9 8 7 6

5 403 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles
retatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width ol the
stream 1s between 7 to
[5.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance belween
riffles divided by the
width of the stream is
between 135 to 25.

Generally all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>285.

2019 18 17 16

15 14 13 i2 11

10 9 8 7] 6
i

5 4 3 2 10

8. Bank Stability
(score cach bank}
Note: determine
feft of right side
by lacing
downstream

Banks stable; evidence of
erosion or bank failure
abseat or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
crosion mostly healed
over. 5-30% of bank in
reach has arcas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high crosion
potential during

Unstable; many
eroded areas; "raw"
arcas frequent along
straight sections and
bends; obvious bank

affected. erosion. Goods. stoughing; 60-100% of
bank has erosional
scars.
Left Bank (107 9 3 7 6 5 4 3 2 [ 0
Right Bank 10 9 8 7 6 5 (4. 3 2 1 0

9. Vegetative
Protection {score
each bank}

Note: determine
teft or right side
by facing
downstream,

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegelation, including trees,
undesstory shrubs, or
nonwoody macrophytes;
vegetative disruption
through grazing or
mowing minitmal or not

70-90% of the
streambank surfaces
covered by native
vegetalion, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
polential to any great
extent; more than one-

50-70% of the
streambank surfaces
covered by vegetation,
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential piant
stubble height

Less than 30% of the
streambank surfaces
covered by vegetation;
disruption of
sireambank vegetation
is very high,
vegetation has been
removed to 5
centimeters or less in
average stubble heighi.

evident; almost all plants half of the potential plant | remaining.

allowed to grow naturally. | stubble height remaining.
LeftBank_ 10 9 8 7 6 5 4 52 I 0
Right Bank 10 9 8 7 6 5 i4 3 2 1 0

10. Riparian
Vegetative Zone
Width (score
cach bank riparian
zonge)

Width of riparian zone >18
meters; human activities
(L.e., parking lots,
roadbeds, clear-cuts,
tawns, or crops) have not
impacted zone,

Width of riparian zone
12-18 meters; human
activilics have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activities
haveimpacted zone a
great deal.

Width of riparian zone
<G melers: {ittle or no
riparian vegelation due
to human activities.

Left Bank 10 9

Right Bank 10§




WESTEN

WINPT STREAM BIOASSESSMENT FIELD DATA SHEET

WATERSHED/STREAM ©

PROJECT LACDPW
SITE DESCRIPTION

Latitude o

Longitude ::

Elevation

COMMENTS:

WATER QUALITY MEASUREMENTS
WATER TEMP. % &4 1

CONDUCTANCE

DitSS. OXYGEN

CHLOROPHYLL

TURBIDITY ¢ + a1k

Additional observations (water odor,

color, siltation, algae growth, etc.}:

PHYSICAL HABITAT CHARACTERISTICS

Y

REACH LENGTH VAL e

Riffte 1 Riffle 2 Riffle 3

Riffle Length

Riffte Depth

Avg. Riffle Width

Ritfle Velocity

% Canopy Cover

Substrate Gomplex

Embeddedness

Substrate Composition

Silt (<0.1")

Sand (0.1 -0.2")

Gravel (0.2 -2%)

Cobble {(2-10") -
Boulder (> 1 Ou)

Bedrock/Solid

Substrate consolidation

Percent Gradient ER R

OABLANK FORMS\Benthic\Bicassessmentibicassessment fiekd data.xls




CALIFORNIA DEPARTMENT OF FisH AND GAME

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MaY 1999

WATERSHED/ STREAM:

PHYSICAL HABITAT QUALITY

COMPANY/ AGENCY:

SITE DESCRIPTION:

SampLE [D NUMBER:

{California Stream Bioassessment Procedure)

DATE TiME:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW,

HABITAT
PARAMETER

ConDITiOoN CATEGORY

OPTIMAL

SUBOPTEMAL

MARGINAL

POOR

I. Epifaunal
Substrate/
Avaiable Cover

Greater than 70% (50%
for fow gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage 1o allow full
colonization potential
(i.c., logs/snags that are
not new fall and not
transient),

40-70% (30-50% for
fow gradient streams)
mix of stable habilat;
well-suited for full
colonization potential;
adequale habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradicnt streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat 1s
obvious; substrate
unstable or lacking.

20 19 18 17 16

15 14 [3 (2 11l

0 9 8 7 6

5 4 3 24100

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
ol niche space.

Gravel, cobble, and
boulder particics are
25-50% surrounded by
fine sediment,

Gravel, cobble, and
boulder particles arc 50-
75% surrounded by (ine
sediment.

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

200 19 18 17 16

15 14 13 12 U

9 8 7 0

5 4 3 2 140

3. Velocity/ Depth
Regimes

{deep<(0.5 m,
slow<(.3 m/s)

All [our velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shallow).

Only 3 of the 4 regimes
present {if fast-shatlow
is missing, score lower
than if missing other
regimes),

Only 2 of the 4 habitat

regimes preseat (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by |
velocity/ depth regime
(usually stow-deep).

20 19 18 17 16

15 14 13 12 11

0 9 8 7 6

5 4032 10

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for tow-gradient streams)
of the bottom affected by
sediment deposition,

Some new increase in
bar formation, mostly
[rom gravel, sand ot
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bhends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
atmost absent due to
substantial sediment
deposition.

200 19 18 17 16

15 14 13 12 il

10 9 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mvinimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
subs{rate is exposed,

Water fills 25-75% of
the available channel,
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 16

(15 14 13 0370

0 9 8 7 6

5 4 3 2 1@
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HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Chaunnelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

Parameters to be evaluated in an arca longer than the sampling reach

minimal; stream with
normal pattern.

of bridge abutments;
evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

cmbankments or
shoring structures
present on both banks;
and 40 to 80% ol
stream reach
channelized and
disrupted.

80% of the stream
reach chamnelized and
disrupted. Instream
habitat greatly altered
or removed entirely,

20 19 18 17 1o

i5 14 13 12 U

I6 9 8 7 6

5 4 3 2 1{0)

7. Frequency of
Riffles {or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between tiffies
divided by width of the
siream <7:1 (generally 5 to
7y; variety of habitat s
key. In streams where
riffies are continuous,
placement of boulders or
other large, natura}
obsiruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 (o
15.

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 1o 25.

Generally alf flat water
or shallow riffles; poor
habitat; distance
between riflles divided
by the width of the
stream is a ratio of
>25.

f200 19 1R 17 16

15 14 13 12 11

i0 9 8 7 6

504 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side
by facing
downstircam

Buiks stable; evidence of
crosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
polentiat during

Unstable; many

eroded areas; "raw™
areas frequent along
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
scars,
Left Bank 1O/ 9 8 7 6 5 4 3 2 1 0
Right Bank 10} 9 8 7 6 3 4 3 2 1 0

9. Vegetative
Protection (score
cach bank)

Note: determing
left or right side
by facing
downstream,

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
aonwoody macrophytes;
vegetative disruption
through grazing or
mowing minimal or not

70-90% of the
streambank surfaces
covered by native
vegelation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
polential to any great
exlent; more than one-

30-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegelalion common;
less than one-half of
the potential plant
stubble height

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed to §
centimeters or less in
average stubble height.

evident; almost all plants haif of the potential plant | remaining.

ailowed to grow naturally. | stubble height remaining,
LeftBank 10 9 3 7 0 3 4 3 2 | 0
Right Bank 10 9 g 7 6 5 4 3 2 1 e

10. Riparian
Vegetative Zone
Width (score
each bank riparian
zone}

Width of riparian zone > 18
meters; human activitics
(i.c., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
{2-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activitics
haveimpacted zone a
great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activitics,

Left Bank 10 9

5 4 3

Right Bank 10 9

3 4 3
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STREAM BIOASSESSMENT FIELD DATA SHEET

DATE/TIME % ot /0

PROJECT LACDPW

SAMPLE ID

SITE DESCRIPTION 4 .

1
Lol

PHYSICAL HABITAT CHARACTERISTICS

SAMPLING CREW

REACH LENGTH

Riffle t Riffle 2 Riffie 3

SITE INFORMATION

Latitude Gl idané

Longitude

Riffle Length E SRS

Elevation

COMMENTS:

Riffle Depth G 5
Avg. Riffle Width Yo
Riffle Velocity L5 e [ o, (2 /e

% Canopy Cover ISR

Substrate Complex ped

Embeddedness

Substrate Composition

WATER QUALITY MEASUREMENTS

WATERTEMP. 2%, @ 17°¢

Sitt (<0.1") LR

Sand (0.1 -0.2%)

CONDUCTANCE 440 7¢ s /o

Gravel (0.2 -2") ey NEARE

pH %

Cobble (2-10") P g oy

DISS. OXYGEN -4 w7 7 lut.

Boulder (>10")

CHLOROPHYLL rY

Bedrock/Solid

TURBIDITY

i (35

Additional observations (water odor,

Substrate consolidation \ D s

color, siltation, algae growth, etc.);

Percent Gradient

OABLANK FORMS\Benthic\Bioassessment\bioassessment field data.xls




CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WaATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MaY 1999

>
£

WATERSHED/ STREAM: ﬂ/ ”

PHYSICAL HABITAT QUALITY

<

Pofe s
Ry

CoMpaNy/ AGENCY:

SirE DESCRIPTION:

(California Stream Bioassessment Procedure)

DAaTE TIME: f‘l

SamprLE [D NUMBER:

<

Circle the appropriate score for all 20 habitat pérameters. Record the total score on the front page of the CBW,

HABITAT
PARAMETER

ConpITioN CATEGORY

OPTEMAL

SUBOPTEIMAL

MARGINAL

Poonr

1. Epifaunal
Substrate/
Available Cover

Greater than 70% (30%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
(i.c., logs/snags that are
not new fall and not
transient).

40-70% (30-50% for
fow gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfali,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient sircams)
mix of stable habitat;
habital availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stabic habitat;
fack of habitat is
obvious; subslrate
unstable or lacking.

20 19 18 17 16

15 (4713 12 11

1w 9 8 7 6

5 4 3 2 1o

2. Embeddedness

Gravel, cobble, and
boulder particles are -
25% surrounded by fine
sediment. Layering of
cobblc provides diversity
of niche space.

Gravel, cobble, and
boulder particies are
25-50% surrounded by
fine sediment,

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment,

Gravel, cobbie, and
boulder particles are
maore than 75%
surrounded by fine
sediment,

20 19 18 17 16

15 14 43 1z 11

W 9 8 7 6

504 3 2 10

3. Velocity/ Depth
Regimes

(deep<0.5 m,
slow<0.3 m/s)

Al four velocity/depth
regimes present {slow-
deep, stow-shallow, [ast-
deep, fast-shallow).

_
Only 3 of the 4 regimes
present {if fast-shallow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shailow
are missing, score low).

Dominated by |
velocity/ depth regime
(usually slow-deep).

2019 18 17 16

15 14 i

o A2 a0

9 9 8 7 6

S 4 3 2 10

4. Sediment
Depaosition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
anct less than 5% (<20%
for tow-gradicnt streams)
of the bollom affected by
sediment deposition,

Some new increase in
bar formation, mostly
from gravel, sand or
{ine sediment; 5-30%
{20-50% for low-
gradieat) of the bottom
affected; slight
deposition in pools,

Mederate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient} of the
bottom changing
frequently; pocls
almost absent due to
substantial sediment
deposition.

20019 18 17 16

15 44 i3 12 |1

0 9 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channef; or
<25% of channel
substrate is exposed.

Walter fills 25-75% of
the availabie channel,
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as stancling
pools.

20 19 18 17 16

0 9 8§ 7 6

5 04 3 2 10

15 A4 13 12 11




CALIFORNIA DEPARTMENT OF FI1SH AND GAME

AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- May 1999

Parameters 1o be evaluated in an arca longer than the sampling reach

HABITAT Connimion CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL Poor
6. Channel Channelization or Some channelization Channclization may be | Banks shored with
Alteration dredging absent or present, usually in arcas extensive; gabion or cement; over

minimat; stream with
normal pattern,

of bridge abutments;
evidence of past
channelization, i.c.,
dredging, {greater than
past 20 yr) may be
present, bul recent
channelization is not
present

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream rcach
channelized and
disrupted.

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly allered
or removed entirely,

20 19 18 17 16

5 14 13 12 11

0 9 817 &6

5 4 3 2 10

7. Frequency of
Rifftes (or bends}

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generally 5 (o
T}, variety of habitat is
key. In strcams where
tiffles arc continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
15,

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 1o 25.

Generally alf flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
=>25,

20 19 18 17 16

£S5 i4 13 12 11

6 9 8 7 6

5 4 3 2 10

8. Bank Stability
(score each bank)
Note: determine
left of right side
by facing
downstreatm

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential lor future
problems. <5% of bank

Moderately stable;
infrequent, small areas of
crosion mostly healed
over, 3-30% of bank in
reach has arcas of

Moderately unstable;
30-60% of hank in
reach has arcas of
erosion; high erosion
potential during

Unstable; many
eroded areas; "raw”
areas frequent along
straight sections and
bends; obvious bank

affected. crosion. floods. sloughing; 60-100% of
bank has erosional
SCars.
LeftBank 10 9 8 7, 6 5 4 3 2 ] 0
Right Bank 10 9 8 7 6 5. 4 3 2 1 0

9. Vegetative
Protection (score
each bank)

Note: delermine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
nonwoody macrophytes;
vegetalive disruption
through grazing or
mowing minimal or not

70-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is zot well-
represented; disruption
evident but not affecting
full plant growth
polential to any great
exteat; more than one-

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential piant
stubbic height

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegelation has been
removed to 5
centimeters or less in
average stubble height,

evident; almost all plants half of the potentiaf plant | remaining.

altowed to grow naturaily. | siubble height remaining.
LeftBank [0 9 3 L1 6 5 4 3 2 1 0
Right Bank 10 9 8 e 6 5 4 3 2 1 ]

H). Riparian
Yegetative Zone
Width (score
cach bank riparian
zone)

Width of riparian zone >18
meters; human activitics
(i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
[2-18 meters; human
aclivities have impacted
zonc only minimally.

Width of riparian zone
0-12 melers; human
activitics
haveimpacled zone a
great deal.

Width of riparian zone
<6 melers: littie or no
riparign vegetation due
to human activities.

Left Bank 10 9

5 4 3

Right Bank 10 9
L

5 4 3
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DATETIME & o/

RN

PROJECT LACDPW

SITE DESCRIPTION

SAMPLEID & i

SAMPLING CREW

T
745

SITE INFOBMATION

Latitude YRS N

Longitude  ~ P15 ). ha

Elevation

COMMENTS:

WATER QUALITY MEASUREMENTS
\/1 1
[T

WATER TEMP.

CONDUCTANCE

pH

DISS. OXYGEN

CHLOROPHYLL E

TURBIDITY %"\'i{'\}

Additional observations {water odor,

color, siltation, algae growth, etc.):

REACH LENGTH WOSes o
Riffle 1 Riffle 2 Riffle 3
Riffle Length BT :

Riffle Depth

Avg. Riffle Width -k

Riffle Velocity i (o
% Canopy Cover 940\ L g

Substrate Compiex 5 {f_)
Embeddedness 0 b atte ey

Substrate Composition

Silt (<0.1")

Sand (0.1 -0.2") b e
Gravel (0.2 -2") ' v

Cobble (2-10")

Bouider {=10")

Bedrock/Solid

Substrate consolidation ,j ’}

Percent Gradient

OABLANK FORMS\Benthic\Bicassessmentbioassessment field data.xis
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CALIFORNIA DEPARTMENT OF F1SH AND GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

Revision Date-- May 1999

[ I
WATERSHED! STREAM: /\’\“ :

PHYSICAL HABITAT QUALITY
(Californiz Stream Bioassessment Procedure)

CoMpPANY/ AGENCY:

SiTE DESCRIPTION:

DarTe/ TIME:

SampeLe iD NUMBER:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

HaBIraT
PARAMETER

ConpiTion CATEGORY

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% {50%
for fow gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potentiat
{i.c., logs/snags that are
not new fall and not
transicnt).

40-70% (30-50% for
fow gradient streams)
mix of stable habitat;
well-suited for full
colonization polential;
adequate habitat for
mainteaance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonizatien (may rate
at high end of scale),

20-4094 (10-30% for
low gradient streams)
mix of stable habitat;
habitat avaitability less
than desirable; substrate
[requently disturbed or
removed.

Less than 20% (10%
for fow gradient
streams) stable habitat;
lack of habitat is
chvious; substrate
unstable or lacking.

20 {9 18 17 16

20 11

i5 14

0 9 8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrcunded by fine
sediment.

Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sediment.

20 19 18 17 16

5 14 13 12 11

I 9 8 7 6

5 @y 3 2 190

3. Velocity/ Depth
Regimes

(deep<0.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present {slow-
deep, slow-shallow, fast-
decp, fast-shallow).

Only 3 of the 4 regimes
present (if fast-shatlow
is missing, score lower
than if missing other
regimes),

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/ depth regime
(usually slow-deep).

20 19 18 17 6

5 14 13 12 11

109 8 7 6

54 3 2 [0

4. Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
ol islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Meoderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-30% (50-
80% for low-gradient)
of the bottom affected,
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fine
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.

20 19 18 17 16

15 14 i3 12 11

0 9 8 7 &,

5 04 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

Water [(ills >75% of the
available channel; or
<25% of channel
substrale is exposed.

Water fills 25-73% of
the available channel,

and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 12 18 17 16

(5 4 13 12 11

i 9 8 7 0

S04 03 2 10
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WATER POLLUTION CONTROL LABORATORY

REvISION DATE-- MaY 1999

Parameters to be evaluated in an area longer than the sampling reach

HABITAT CONDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PoOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement, over

minimal; stream with
tormal patiern.

of bridge abutments;
evidence of past
channelization, i.¢.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present,

embankments or
shoring structures
present on both banks;
and 40 1o 80% of
stream reach
channelized and
disrupted,

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely.

20 ¢19) 18 17 16

5 14 13 12 11

1o 9 8 7 6

5 4 3 2 109

7. Frequency of
Riffles (or bends)

Occurrence of riffles

relatively frequent; ratio of

distance between riffles
divided by width of the

stream <7:1 (generally S to

7y, variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important,

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 o
15,

Occasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generaily all flat water
or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
»23,

20 19 18 17 16

15 14 13 (2 1

w 9 8 7 6

3 4 3 2 190

8. Bank Stability
(score cach bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of
crosion or bank failure
absent or minimatl; little
potential for future
problems. <3% of bank

Moderalely stable;
infrequent, small areas of
erosion mostly healed
over, 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has areas of
erosion; high erosion
potential during

Unstable; many
eroded areas; "raw"
arcas frequent atong
straight sections and
bends; obvious bank

affected. erosion. foods. sloughing; 60-100% of
banl¢ has erosional
scars.
LeftBank 10 9 8 7 Lol 5 4 3 2 | 0
Right Bank 10 9 8 7 6 5 4 3| 2 [ 0

9. Vegetative
Protection (score
cach bank}

Note: determine
lefl or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native

vegetation, including trees,

understory shrubs, or
nonwoody macrophytes;
vegetative distuption
througlh grazing or
mowing minimal or not

70-90% ol the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
exienl; more than one-

50-70% ol the
streambank surfaces
covered by vegetation;
disruption obvious;
palches of bare soil or
closely cropped
vegetation cominon;
less than one-half of
the potentiat plant
stubble height

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegelation has been
removed to 5
centimeters or less in
average stubble height.

evident; almost all plants half of the potential plant | remaining.
allowed to grow naturally. | stubble height remaining.
Left Bank 10 @ 8 7 6 S 4 3 2 L 0
Right Bank 10 9 85 7 6 5 4 3 2 1 0
s

10. Riparian
Vegetative Zone
Width (score
cach bank riparian
Zone}

Width of riparian zone >18

meters; human aclivities
{i.e., parking lots,
roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activilies have impacled
zone only minimally.

Width of riparian zone
6-12 meters; human
activities
haveimpacled zone a
great deal.

Width of riparian zone
<0 meters: little or no
riparian vegelation due
to human activities,

{cfi Bank i0 9 7 6 5 4 3 2 i 0
Right Bank 10 9 7 6 5 4 3 2 1 0
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WATER QUALITY MEASUREMENTS

[

WATER TEMP. i

pH

DISS. OXYGEN

CHLOROPHYLL {3, &

\ﬁ, _‘E:\, \{\:\' ) )

TURBIDITY

Additional observations (water odor,

color, siftation, algae growth, etc.);

PHYSICAL HABITAT CHARACTERISTICS

Y1,
REACH LENGTH (OO .

Ritfle 1 Riffle 2

Riffle Length

Riffle 3

Riffle Depth

Avg. Riffle Width

Riffle Velogity

% Canopy Cover

Substrate Complex

Embeddedness

Substrate Composition
Siit (<0.1")

Sand (0.1 -0.27

Gravel (0.2 -2}

Cobble (2-10")

Boulder (>10")

Bedrock/Soiid

. R
Iy B o

Substrate consolidation

Percent Gradient i e
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CALIFORNIA DEPARTMENT OF FI$H AND GAME
AQUATIC BIOASSESSMENT LABORATORY,

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- May {999

WATERSHED/ STREAM:

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

COMPANY/ AGENCY:

SiTE DESCRIPTION:

£
Dare/ Tive: 3

p

SampLe ID NumBER: i g

=
Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW,

HABITAT
PARAMETER

CONDITION CATEGORY

OPTIMAL

SuBOPTIMAL

MARGINAL

PoOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% {50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
{i.e., logs/snags that arc
not new fall and not
transiens).

40-70% (30-50% for
low gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat avaifability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%

for low gradient

streams) stable habitat;

lack of habitat is
obvious; substraie

unstable or tacking.

20 (19% 18 17 16

5 4 13 12 11

10 % 8 7 6

54 3 2 10

2. Embeddedness

p—
Gravel, cobble, and
boulder particies are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particies are
25-50% surrounded by
fine sediment,

Gravel, cobble, and
boulder particles are 50-
5% surrounded by fine
sediment.

Gravel, cobble, and
boulder particles are

more than 75%
sutrounded by fine
sediment.

20 19 18 17 16

[5 14 13 12 I

W 9 & 7 6

> 4 3 2 10

3. Velocity/ Depth
Regimes

(leep<0.5 m,
slow<(.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fasi-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/ depth reg
(usually slow-deep

ime

).

20 19 18 17 ,(rﬁ\

15 4% 13 12 11

10 9 8 7 6

5 4 3 2

1 0

4. Sediment
Deposition

Parameters 1o be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in poois.

Meoderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the bottom affected,;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
peols prevalent.

Heavy deposits of
material, increased

fine
bar

development; more
than 50% (80% [or

low-gradient} of th
bottom changing
frequently; pools

o

almost absent due to

substantial sedimer
deposition.

n{

20 19 18 17 16

157 14 13 2 11

W 9 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mintimal amount of

Water filis >75% of the
available channel; or
<25% of channel

Water fills 25-75% of
the available channel,
and/or riffle subsirates

Very little water in

channe] and mostly
present as standing

channel substrate is substrate s exposed. are mostly exposed. pools.
exposed.
20 19 18 17 16 15 4413 12 11|10 9 8 7 615 4 3 2 {0




CALIFORNIA DEPARTMENT OF FISH AND GAME

AQUATIC BIOASSESSMENT LABORATORY

WaTER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

Parameters to be evaluated in an area longer than the sampling reach

HABITAT ConNDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL MARGINAL PooR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas | extensive; gabion or cement; over

minimal; stream with
notmal pattern.

of bridge abutments;
evidence of past
channelization, i.c.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

embankmenis or
shoring structurcs
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupted,

80% of the stream
reach channelized and
disrupted. [nstream
habilat greatly altered
or removed entirely.

20 19 48y 17 16

15 14 13 12 11

w0 9 8 7 6

504 3 2 140

7. Frequency of
Riffles {or bends)

i
Occurrence of riffles

relatively frequent; ratio of

distance between riffles
divided by width of the

stream <7:1 {generally 5 to

7); variety of habitat is
key. In streams where
riflles are continuous,

placement of boulders or

other large, natural
obstruction is important,

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
15.

Oceasional riffle or
bend; bollom contours
provide some habita;
distance between
riflles divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shaflow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25.

20 19 U8 17 16

15 14 13 12 11

109 &8 7 0

5 04 3 2 140

8. Bank Stability
(score cach bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of

erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank

Moderately stable,
infrequent, small arcas of
erosion mostly healed
ovet. 5-30% of bank in
reach has areas of

Moderately unstable;
30-60% of bank in
reach has arcas of
crosion; high erosion
potential during

Unstable; many
croded areas; "raw"
areas frequent afong
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
scars.
Left Bank  ALG 9 8 7 6 5 4 3 2 { ]
Right Bank (10} 9 8 7 6 5 4 3 2 [ 0

9. Vegetative
Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and

immediate riparian zones

covered by native

vegelation, including trees,

understory shrubs, or
nonwoody macrophyles;
vegetative distuption
through grazing or
mowing minimal or not

T0-90% of the
streambank surfaces
covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth
potential to any great
extent; more than one-

50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation comimon;
less than one-half of
the potential plant
slubble height

Less than 50% of the
streambank surfaces
covered by vegetation;
distuption of
streambank vegetalion
is very high;
vegetation has been
removed to 5
centimeters or less in
average slubble height,

evident; almost all plants half of the potential plant | remaining.

allowed to grow naturatly. | stubble height remaining.
LefiBank 10 9 8 o 6 5 4 3 2 I 0
Right Bank 10 9 8 7 5 4 3 2 1 0

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

10. Riparian
Vegetative Zone
Width (score
cach bank riparian
Zone)

Width of riparian zone >18
melers; human activitics
(i.e., parking lots,
roadbeds, clcar-cuts,
lawns, or crops) have not
impacted zone.

Width of riparian zone
6-12 meters; human
activities
haveimpacted zonc a
great deal,

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activitics,

Left Bank 10 (9} 7 6 3 4 3 2 1 0
Right Bank 10 9 7 6 5 4 3 2 1 il
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SITE DESCRIPTION _ TC. ad  Pele¢ stvawss Rantinfpg e
SAMPLING CREW PHYSICAL HABITAT CHARACTERISTICS
Fix{D6
REACH LENGTH OO m
SITE INFORMATION Riffle 1 Riffle 2 Riffle 3

Latitude !?} RIS

Longitude - 115 711 3l Rifffe Length TSRS KRS iy

Elevation Riffle Depth “ e e 30

COMMENTS: Avg. Riffle Width g4 - -

Wi Lseas A Riffle Velocity L5/ [ o
» % Canopy Cover LA ' Pt

Substrate Complex | } ! '
Embeddedness ,
Substrate Composition

WATER QUALITY MEASUREMENTS Silt (<0.1%) "

WATER TEMP. D0, 00 Sand (0.1 -0.2") O

CONDUCTANCE 1724 abl (%, Gravel (0.2 -2°)

pH % Cobble (2-10"}
DISS. OXYGEN ]9 4 Boulder (>10") I
CHLOROPHYLL 0- L Bedrock/Solid
TURBIDITY L U

Substrate consolidation ; > Lo

Additional observations (water odor, ) P

color, siltation, algae growth, elc.): Percent Gradient ¢ ( R

OABLANK FORMS\Benthic\Bioassessmentibioassessment field data.xls




CALIFORNIA DEPARTMENT OF Fis14 anD GAME
AQUATIC BIOASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REVISION DATE-- MAY 1999

WATERSHED/ STREAM:

PHYSICAL HABITAT QUALITY
{California Stream Bioassessment Procedure)

COMPANY/ AGENCY:

SiTiE DESCRIPTION:

/T fiindo ¢ regie

{-'“{ A E@@ A {_’;\,\

DaTe/ Timer % Dad oo © ot

SampeLe [D NuMBER:

|54

Circle the appropriate score for all 20 habitat parameters. Record the total score on the front page of the CBW.

HABITAT
PARAMETER

CoNDITION CATEGORY

OPTIMAL

SUBOGPTIMAL

MARGINAL

POOR

I. Epifaunal
Substrate/
Available Cover

Greater than 70% (50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and fish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonizalion potential
(i.c., logs/snags that are
not new fall and nog
transient).

40-70% (30-50% for
low gradicnt streams}
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

15 947 13 12 11

1w 9 8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder patticles are 0-
25% surrounded by [ine
sediment. Layering of
cobble provides diversity
of niche space.

Gravel, cobble, and
boulder particles are
25-50% surrounded by
fine sediment.

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fing
sediment,

Gravel, cobble, and
boulder particles are
mote than 75%
surroutided by [ine
sediment,

20 19 18 (7 16

15 14 43 12 11

6 9 8 7 6

504 3 2 10

3. Velocity/ Depth
Regimes

feleep<<.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, fast-shailow).

Only 3 of the 4 regimes
present (if fast-shatlow
is missing, score lower
than if missing other
regimes).

Only 2 of the 4 habitat

regimes present {if fast-
shallow or slow-shallow
arc missing, score low),

Dominated by 1
velocity/ depth regime
(usually slow-deep).

20 19 18 17 16

15 447 13 12 11

0 9 8 7 6

5 4 3 2 10

4, Sediment
Deposition

Parameters to be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravei, sand or
fine sediment; 5-30%
{20-50% for low-
gradient) of the boltom
affected; slight
deposition in pools.

Meoderate deposition of
new gravei, sand or fine
sediment on old and
new bars; 30-50% (590-
&0% for lowngradient)
of the bottom affected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

Heavy deposits of fing
material, increased bar
development; more
than 50% (80% for
low-gradient) of the
bottom changing
frequently; pools
almost absent due lo
substan(ial sediment
deposition.

20 19 18 17 16

1574 1% 12 1

10 9 8 7 6

5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
minimal amount of
channel subsirate is
exposed.

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,

and/or riffle substrases
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 16

(15014 13 12 11

10 9 8§ 7 6

5 4 3 2 10




7o, Q00 e 1%
—’( { D‘if { 0 /( § (\‘f{
CaLEORNIA DEPARTMENT OF FisH AND GAME WATER POLLUTION CONTROL LABORATORY
AQUATIC BIOASSESSMENT LABORATORY REVISION DATE-- MAY 1999
HaABreaT CoNDITION CATEGORY
PARAMETER OPTEMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alferation dredging absent or present, usually in arcas | extensive; gabion or cement; over

Parameters to be evaluated in an area tonger than the sampling reach

minimal; stream with
nortmal pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
presetit, bul recent
channelization is not
present.

embankments or
shoring structures
present on both banks;
and 40 to 80% of
stream reach
channelized and
disrupied.

80% of the stream
reach channelized and
disrupted. [nstream
habitat greatly aftered
ot removed entirely.

20 19 18 17 16

A% 4 13 12 1l

I 9 8 7 6

5 4 3 2 10

7. Frequency of
Riffles (or bends)

Occurrence of riffles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 (generaliy 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other farge, natural
obstruction is important,

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 (o
5.

QOccasional riffle or
bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the stream is
between 15 to 25.

Generally all flat water
or shallow riffles; poor
labitat; distance
between riffles divided
by the width of the
stream is a ratio of
>25,

20 19 18 7 16

54 13 12 11

I 9 8§ 7 6

5 4 3 2 10

8. Bank Stability
{(score cach bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <3% of bank

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of

Meoderately unstable;
30-60% of bank in
reach has arcas of
erosion; high erosion
potential during

Unstable; many
croded areas; "raw”
areas frequent along
straight sections and
bends; obvious bank

affected. crosion. floods. sloughing; 60-100% of
bank has erosional
scars.
Left Bank 10 9 8 7 6 5 4 {3 2 [ 0
Righi Bank 10 9 8 7 6 5 4 3 2 1 0

9. Vegetative
Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream.

More thanr 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including trees,
understory shrubs, or
ronwoody macrophytes;
vegetalive disruption
tirough grazing or

70-90% of the
streambank surfaces
covered by native
vegelation, but one class
of plants is not well-
represented; disruption
evident but not affecting
[ull plant growth
potential to any great

L
50-70% of the
streambank surfaces
covered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less (han one-half of
the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetation has been
removed o 5
centimeters or less in

mowing minimal or not extent; more than one- stubble height average siubble height.
evident, almost atl plants half of the potential plant | remaining,
allowed to grow npaturally. | stubble height remaining,
LeftBank 10 9 /8 7 6 5 4 3 2 [ 0
Right Bank 10 93 8 7 6 5 4 3 2 1 0

19. Riparian
Vegetative Zone
Width {score
each bank riparian
zone)y

Width of riparian zone >18
meters; human activities
(L.e., parking lots,
roadbeds, clear-cuts,
tawns, or crops) have not
impacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone
6-12 meters; human
activitics
haveimpacled zone a
great deal.

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

Left Bank 10 (9 8 7 6 5 4 3 2 l 0
Right Bank [0 19/ 8 7 6 5 4 3 2 1 0
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CALIFORNIA DEPARTMENT OF FISH AND GAME
AQUATIC BIoASSESSMENT LABORATORY

WATER POLLUTION CONTROL LABORATORY

REvISION DATE-- MAY 1999

WATERSHEDS STREAM:

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

COMPANY/ AGENCY:

S1TE DESCRIPTION:

Circle the appropriate score for all 20 habitat parameters. Record the total score on the

i

Dare/ TiME:

SAMPLE [D NuMBER:

o AT

i
N ol f

front page of the CBW.

HABITAT
PARAMETER

CoNDITION CATEGORY

OPFIMAL

SusopTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate/
Available Cover

Greater than 70% {50%
for low gradient streams)
of substrate favorable for
epifaunal colonization
and {ish cover; most
favorable is a mix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
{1.e., logs/snags that are
not new fall and not
transicnt).

40-70% (30-50% for
fow gradient streams)
mix of stable habitat;
well-suited for full
colonization potential;
adequate habitat for
maintenance ol
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared for
colonization (may rate
at high end of scale).

20-40% (10-30% for
low gradient streams)
mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

Less than 20% (10%
for low gradient
streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

15 14 13 12 11

10 9 &8 7 6

54 3 2 (o

2. Embeddedness

Gravel, cobble, and
boulder particles are 0-
25% surrounded by fine
sediment. Layering of
cobble provides diversity
of nichg space.

Ciravel, cobble, and
boulder particies are
25-50% surrounded by
{ine sediment,

Gravel, cobble, and
boulder particles are 50-
75% surrounded by fine
sediment.

I
Gravel, cobble, and
boulder particles are
more than 75%
surrounded by fine
sedimenl.

20 197 18 17 16

15 14 13 12 11

0 9 8 7 6

5 4 3 2 10

3. Velocity/ Depth
Regimes

{deep<0.5 m,
slow<0.3 m/s)

All four velocity/depth
regimes present (slow-
deep, slow-shallow, fast-
deep, [ast-shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing, score lower
than il missing other
regimes).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Daminated by 1
velogity/ depth regime
(usually stow-deep),

20 19 I8 17 16

15 14 13 12 1}

10 9 8 7 6

5 4 3 2 0150

4, Sediment
Deposition

Parameters 10 be evaluated within the sampling reach

Little or no enlargement
of islands or point bars
and less than 5% (<20%
for low-gradient streams)
of the bottom affected by
sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or
fine sediment; 5-30%
(20-50% for low-
gradient) of the bottom
affected; slight
deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
80% for low-gradient)
of the boliom affected;
sediment deposits at
obsiructions,
constrictions, and bends;
moderate deposition of
pools prevalent,

Heavy deposits of finc
material, increased bar
development; more
than 50% (80% lor
low-gradient) of the
bottom changing
frequently; pools
almost absent due to
subsfantial sediment
deposition.

20 19 R 17 16

I5 14 13 12 11

10 9 8 7 6

3 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both fower banks, and
minimal amount of
channel substrate is
exposed.

Water [ills »75% of the
available channel; or
<25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel,

and/or riffle substrates
are mostly exposed.

Very little water in
channe! and mostly
present as slanding
pools.

15 14 13 12 1l

(6 9 8 7 6

5 4 3 2 10

20 19 18717 (16
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CavirorNiA DEPARTMENT OF FISH AND GAME & 1. s WATER PoLLUTION CONTROL LABORATORY
AQUATIC BIOASSESSMENT LABORATORY L N REVISION DATE-- May 1999
HaBreaT ConpITion CATEGORY
PARAMETER OPTIMAL SUBOPEIMAL MARGINAL POOR
6. Chanpel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually in areas exfensive; gabion or cement; over

Parameters to be evaluated in an arca longer than the sampling reach

minimal; stream with
normal pattera.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent

embankments or
shoring structures

present on both banks;

and 40 1o 80% of
stream rcach
channelized and

80% of the stream
reach channelized and
disrupted. Instream
habitat greatly altered
or removed entirely,

channelization is not disrupted.
present,
20 19 18 17 16 15 14 132 t2 1l {10 ¢ 8 7 65 4 3 2 £0)

7. Frequency of
Riffles {or bends)

Occurrence of riftles
relatively frequent; ratio of
distance between riffles
divided by width of the
stream <7:1 {generally 5 to
7); variety of habitat is
key. In streams where
riffles are continuous,
placement of boulders or
other large, natural
obstruction is important.

Occurrence of riffles
infrequent; distance
between riffles divided
by the width of the
stream is between 7 to
{5.

Occasional riffle or

bend; bottom contours
provide some habitat;

distance belween

riffles divided by the

width of the stream
between 15 to 23,

is

Generalty all flat water
or shallow riffies; poor
habitat; distance
between riffles divided
by the width of the
stream is a ratio of
>23.

20 19 18 17 16

15 4 i3 12 1]

1o 9 8 7

&

5 4 3 2 .00

8. Bank Stability
(scorc cach bank)
Note: determine
left of right side
by facing
downstream

Banks stable; evidence of
erosion of bank faifure
absent or minimal; fittle
potential for future
problems. <5% of bank

Moderately stable;
infrequent, small arcas of
¢rosion mostly healed
over, 5-30% of bank in
reach has areas of

Moderately unstable;

30-60% of bark in
reach has areas of

erosion; high erosion

potential during

Unstable; many
eroded arcas; "raw"
arcas frequent along
straight sections and
bends; obvious bank

affected. erosion. floods. sloughing; 60-100% of
bank has erosional
_ scars.
Left Bank €10/ 9 8 7 6 5 4 3 2 | 0
Right Bank ‘\l_(r) E 8 7 6 5 4 3 2 | 0

9. Vegetative
Protection (score
cach bank)

Note: determine
left or right side
by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetalion, including trees,
understory shrubs, or
nonwoady macrophytes;
vegetative disruption
through grazing or

70-90% of the
streambank surfaces
covered by native
vegetation, but one ¢lass
of plants is not weli-
represented; disruption
evident but not affecting
full plant growth
potential to any great

50-70% of the

streambank surfaces
covered by vegetation;

disruption obvious;
patches of bare soil
closely cropped

vegetation common

or

3

less than one-half of

the potential plant

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of
streambank vegetation
is very high;
vegetalion has been
removed (o 5
centimeters or less in

mowing minimal ot not exlent; more than one- stubble height average stubbice height.

evident; almost all plants half of the potential plant | remaining.

allowed to grow naturally. | stubble height remaining,
LeftBank 10 9 8 7 G 5 4 3 2 1 100
Right Bank 10 9§ 8 7 6 5 4 3 2 1 0

10. Riparian
Vegetative Zone
Width (score
cach bank riparian
ZONnge}

Width of riparian zone > §
meters; human activities
(.., parking lots,
roadbeds, clear-cuts,
lawns, or crops} have not
irpacted zone.

Width of riparian zone
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian zone

6-12 meters; human
activities
haveimpacted zone
great deal.

a

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

EeftBank 10 9 8 7 6 5 4 3 2 1
Right Bank 10 9 8 7 G 5 4 3 2 H




