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CALIFORNIA STREAM BIOASSESSMENT PROCEDURE
(Protocol Brief for Biological and Physical/Habitat Assessment in Wadeable Streams)

The California Stream Bioassessment Procedure (CSBP) is a standardized protocol for assessing biological and
physical/habitat conditions of wadeable streamsin California The CSBP is aregional adaptation of the national
Rapid Bioassessment Protocols outlined by the U.S. Environmental Protection Agency in "Rapid Bioassessment
Protocols for use in Streams and Rivers' (EPA 841-D-97-002). The CSBP is a cost-effective tool which utilizes
measures of the streamrs benthic macroinvertebrate (BMI) community and its physical/habitat characteristics to
determine the streamrs hiologica and physica integrity. BMIs can have a diverse community structure with
individual species residing within the stream for a period of months to severa years. They are also sensitive, in
varying degrees, to temperature, dissolved oxygen, sedimentation, scouring, nutrient enrichment and chemical and
organic pollution. Biological and physical assessment measures integrate the effects of water quality over time, are
sensitive to multiple aspects of water and habitat quality and can provide the public with a familiar expression of
ecological health.

The purpose of this Protocol Brief isto introduce the techniques of bioassessment to aquatic resource professionals
and, hopefully, to encourage them to incorporate measures of biologica and physical/habitat into their water quality
programs. The use of this procedure will ensure that the data they generate can be used by state regulatory agencies
and will be compatible with a statewide bioassessment effort. The Protocol Brief is only a summary and does not
contain al the information that may be required to implement a bioassessment program. Additional information and
updates on bioassessment can be obtained by visiting the California Aquatic Bioassessment Web Site at
www.dfg.ca.gov/cabw/cabwhome.html.

CALIFORNIA DEPARTMENT OF FISH AND GAME SCIENTIFIC COLLECTING PERMIT

Anyone who collects fish, amphibians, or invertebrates from the waters of the state must have in their possession a
DFG Scientific Collecting Permit.  The permit can be obtained from the DFG License and Revenue Branch in
Sacramento (916 227-2225). Those people conducting bioassessment in California should specify on the permit
application, that they will take freshwater invertebrates (authorization 5) and incidental fish (authorization 6) and
amphibians (authorization 8). It is also advisable to contact the loca Game Warden and Didtrict Fisheries Biologist
at the closest Regional Office prior to collecting. Starting in summer 1999, everyone indicating that they will be
conducting bioassessment in California will receive the most recent version of the CSBP Protocol Brief and an
Access’ database program to store, process and return a copy of the collected data.

FIELD PROCEDURESFOR COLLECTING BM| SAMPLES AND ASSESSING PHYSICAL/
HABITAT QUALITY

The CSBP can be used to detect aquatic impacts from point and non-point sources of pollution and for assessing
ambient biological condition. The sampling unit is an individual riffle or riffles within a reach of stream depending
on the type of sampling design used. Rifflesare used for collecting biological samples because they are the richest
habitat for BMIs in wadeable streams. The BM| sampling procedures described in this Protocol Brief are
intended for sampling wadeable, running water streams with available riffle habitats. There are approved
modifications of this procedure for narrow (< 1m) streams, wadeable streams with sand or mud bottoms and
channelized streams. There are also procedures for lentic or still water environments. Contact DFG or visit the
California Aquatic Bioassessment Web Site for more information.



Point Sour ce Sampling Design
FIELD EQUIPMENT AND SUPPLIES
Measuring tape

D-shaped kick net (0.5mm mesh)

Standard Size 35 sieve (0.5mm mesh)
Wide-mouth 500 ml plagtic jars

White sorting pan and forceps

95% ethanol

California Bioassessment Worksheet (CBW)
Physical/ Habitat Quality form

Chain of Custody form

Random number table

pH, temperature, DO and conductivity meter
Stadiarod and hand level/ clinometer
Densiometer/ Solar Pathfinder

GPS unit or watershed topographic map

There will be discernable perturbations, impacting
structures or discharges into the stream with point sources
of pallution. The sampling units will be individua riffles
within the affected section of stream and an upstream
unaffected section. At least one riffle in the unaffected
section should be sampled and one or more riffles in the
affected section depending on the amount of detail that is
required on downstream recovery. The riffles used for
sampling BMIs should have relatively similar gradient,
substrate and physical/habitat characteristics and quality.
One sample will be collected from 3 randomly chosen
transectsin each riffle.
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Use the following step-by-step procedures for collecting
BMIs using the point source sampling design:

Step 1. Place the measuring tape along the bank of the entire riffle while being careful not to walk in the stream.
Each meter or 3 foot mark represents a possible transect location. Select 3 transects from all possible meter marks
along the measuring tape using a random number table. Walk to the lowest transect before proceeding to Step 2.

Step 2. Inspect the transect before collecting BMIs by imagining a line going from one bank to the other,
perpendicular to the flow. Choose 3 locations along that line where you will place your net to collect BMIs. If the
substrate is fairly similar and there is no structure along the transect, the 3 locations will be on the side margins and
the center of the stream. If there is substrate and structure complexity along the transect, then as much as possible,
select the 3 collections to reflect it.

Step 3. After mentally locating the 3 areas, collect BMIs by placing the D-shaped kick-net on the substrate and
disturbing a 1x2 foot portion of substrate upstream of the kick-net to approximately 4-6 inches in depth. Pick-up
and scrub large rocks by hand under water in front of the net. Maintain a consistent sampling effort (approximately
1-3 minutes) at each site. Combine the 3 collections within the kick-net to make one Acomposite sample.

Step 4. Place the contents of the kick-net in a standard size 35 sieve (0.5 mm mesh) or white enameled tray. Remove
the larger twigs, leaves and rocks by hand after carefully inspecting for clinging organisms. If the pan is used, place
the materia through the sieve to remove the water before placing the materia in the jar. Place the sampled materid
and label (see box) in ajar and completely fill with 95% ethanol. Never fill ajar more than 2/3 full with sampled
material and gently agitate jars that contain primarily mud or sand.

Step 5. Proceeding upstream, repeat Steps 2 through 4 for the next two randomly chosen transects within the riffle.

Non-point Sour ce Sampling Design
) _ _ _ _ Bioassessment Sample L abel
There will be no obvious perturbations or discharges into the stream
with non-point sources of pollution.  This sampling design is | Riffle/ Reach Number:
appropriate for assessing an entire stream or large section of stream. | Transect Number:
The sampling units will be riffleswithin areach of stream. Thestream | giream Name:

reach must contain at least 5 riffles within the same stream order and | pgie/ Time:
relative gradient. One sample will be collected from the upstream | ggmple by:
third of 3 randomly chosen riffles.
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Use the following step-by-step procedures for collecting BMIs using the non-point source sampling design:
Step 1. Randomly choose 3 of the 5 riffles within the stream reach using the random number table.

Step 2. Starting with the downstream riffle, place the measuring tape along the bank of the entire riffle while being
careful not to walk in the stream. Select 1 transect from all possible meter marks along the top third of the riffle
using a random number table.

Step 3. (See Point Source Sampling Design Step 2)

Step 4. (See Point Source Sampling Design Step 3)

Step 5. (See Point Source Sampling Design Step 4)

Step 6. Proceeding upstream, Repeat Steps 2 through 5 for the next two riffles within the stream reach.
Sampling Design for Assessing Ambient Biological Conditions

Assessment of ambient biological condition utilizes both the point and non-point source sampling designs to cover
an entire watershed or larger regiona area. Ambient bioassessment programs are used to evauate the biological and
physical integrity of targeted inland surface waters. Stream reaches should be established in the upper, middle and
lower portions of each watershed and above and below areas of particular interest. Quite often bioassessment is
incorporated into an existing chemical or toxicological sampling design. 1n most cases, the water quality information
is being collected at a particular point on the stream. Although there will be the tendency to use the point source
design, try to convert to a non-point reach design for biological sampling.

M easuring Physical/Habitat Quality

The physical/habitat scoring criteriais an EPA nationally standardized method. It is used to measure the physical
integrity of a stream and can be a stand-alone evauation or used in conjunction with a biocassessment sampling event.

DFG recommends that this procedure be conducted on every reach of stream sampled as part of a biocassessment
program. Fill out the Physical/Habitat Quality Form for the entire reach where the BMI samples were collected as
part of a non-point source sampling design. Some of the parameters do not apply to asingle riffle, so this procedure
isusualy not performed as part of the point source sampling design. Thisprocedureis an effective measur e of
a stream-=s physical/habitat quality, but requiresfield training prior to using it and implementation of quality
assur ance measur es throughout the field season. A detailed description of the scoring criteriais available through
the California Aquatic Bioassessment Web Site.

Measuring Chemical and Physical/Habitat Characteristics

Measurements of the chemical and physical/habitat characteristics are used to describe the riffle environment and help
the water resource specialist interpret the BMI data. The information can be used to classify stream reaches and to
explain anomalies that might occur in the data. They are not necessarily a good substitute for a quantitative
fisheries habitat survey.



Use the following step-by-step procedures to measure chemical and physical/habitat characteristics:
Step 1. Water temperature, specific conductance, pH and dissolved oxygen should be measured at the sampling site
using approved standardized procedures and instruments.

Step 2. Record the riffle length determine for the procedure to choose the transect locations. Estimate the average
riffle width by averaging severa measurements along its length. Measure the riffle depth by placing the stadia rod
at several places within the riffle and averaging the measurements.

Step 3. Estimate or measure the entire length of the reach where the three riffles are chosen as part of the non-point
source sampling design.

Step 4. Measure the riffle velocity using a flow meter placed in front of the three locations along the transect(s)
where the BMI samples were collected. Average the readings.

Step 5. Estimate the percent of the riffle surface that is covered by shade from streamside vegetation (canopy cover)
using adensiometer at several places aong the riffle and averaging the readings.

Step 6. Determine substrate complexity and embeddedness by applying Parameters 1 and 2, respectively from the
Physical/Habitat Quality Form to the riffle where the BMI sample was collected. Use the entire riffle to assess these
parameters and make note if the area aong the transect(s) is considerably different from the rest of theriffle.

Step 7. Visuadly estimate the percent of riffle in each of the following substrate categories. fines (<0.1"), gravel (0.1-
2"), cobble (2-10"), boulder (>10") and bedrock (solid). Usethe entire riffle to assess this parameter and make note
if the area aong the transect(s) is considerable different from the rest of theriffle.

Step 8. Estimate substrate consolidation by kicking the substrate with the heel of your wader boots to note whether
it is loosely, moderately or tightly cemented. The estimate should aso take into consideration the hands-on
experience obtained from collecting the BMI sample.

Step 9. Measure the gradient or lope of theriffle using a stadiarod and hand level or a clinometer.

Using the Califor nia Bioassessment Wor ksheet

A Cdlifornia Bioassessment Worksheet (CBW) should be filled out for each individua riffle when following the Point
Source Sampling Design and for the entire reach when using the Non-point Sampling Design. Use the following
step-by-step procedures for filling out the CBW:

Step 1. Enter the watershed and stream name, date and time of sample collection, name of the company or agency
collecting the samples, sample identification number(s), and a short site description on the CBW.

Step 2. Enter the names of each crew member in the Crew Member Box.

Step 3. Determine the longitude and latitude coordinates and elevation from a GPS unit or watershed topographic
map. Determine which California ecoregion or sub-ecoregion the site islocated in by using the U.S. Forest Service
map obtained by visiting the California Aquatic Bioassessment Web Site. Record this information and any other
comments on the sampling site in the Site Location Box.

Step 4. Record the water temperature, specific conductance, pH and dissolved oxygen measurements in the Chemica
Characteristics Box.
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Step 5. Record the physical/habitat characteristics in the Riffle/Reach Characteristics Box. For the Point Source
Sampling Design, record the riffle length, the 3 transect locations aong the riffle and the physical/habitat
characteristics information (starting with Ave. Riffle Width) on the lines below the Ariffle 1" column. For the Non-
point Source Sampling Design, record the reach length, the total score from the Physical/Habitat Quality Form and
all physical/habitat characteristics information on the lines below the Ariffle 1" through Ariffle 3" columns.

Step 6. Record the name and address of the Bioassessment Laboratory that received the samples along with the
laboratory sample numbersif they are different than the field sample identification numbers.

Using the Chain of Custody (COC) Form

The Chain of Custody (COC) form is a necessary part of collecting BMI samples. It is an officia document for
tracking the samples from the field to the |aboratory and then to their final storage area. The COC will aso provide
important information if samples are lost or misplaced. Use the following step-by-step procedures for using the
COC:

Step 1. At the end of the field day, record the following information on the COC for each group of BMI samples:
program name; watershed name; field ID numbers, sampling dates; and name, address, telephone number and
signature of one of the crew members collecting the sample.

Step 2. Field samples and COCs must remain in alocked sample depository until a decision has been made to send
them to a bioassessment |aboratory for processing.

Step 3. When transporting to a bioassessment |aboratory, each group of samples must be accompanied by a COC.

Upon delivery, a Bioassessment Laboratory Number will be assigned to each sample. Record this number on the
COC and each individual CBW along with the name and address of the bioassessment |aboratory. When al samples
listed on the COC are accounted for, then the individual delivering the samples will sign the "Released By" portion
and the laboratory personnel will sign the "Received By" portion of the
COC. The origina COC will remain at the laboratory and a copy will
be retained by the project supervisor.

LABORATORY EQUIPMENT

Dissecting microscopes
Standard Size 35 sieve (0.5 mm)

PROFESSIONAL (LEVEL 3) LABORATORY PROCEDURES Gridded picking tray

The CSBP has three levels of BMI identification. Level 3 is the Wide-mouth glass jars

: : R Glass petri dishes
professiona level equivalent and requires identification of BMIsto a Vials
standard level of taxonomy, usually to genus and/or specieslevel. All Taxonomic Kevs
fessional Bioassessment Laboratories should belong to the 4
pro 70% EtOH/ 5% glycerol

California Bioassessment L aboratories Network (CAMLnet). This
organization was conceived to provide technical assistance to
laboratories and ensure that laboratory efforts are consistent
throughout California. Contact DFG or visit the California Aquatic
Bioassessment Web Site for information on CAMLnet.

Fine dissection forceps
Standardized taxonomic list
Waterproof paper/ pencils
Laboratory benchsheets
Random number generator
Chain of Custody form
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Subsampling

Step 1. Retrieve the sample from the sample depository and cross-check the sample number with the bioassessment
laboratory number on the COC.

Step 2. Empty the contents of the sample jar into the # 35 sieve (0.5 mm mesh) and thoroughly rinse with water.

Step 3. Once the sample isrinsed, clean and remove debris larger than 2 inch. Remove and discard green leaves,
twigs and rocks. Do not remove filamentous algae and skeletonized leaves.

Step 4. After cleaning, place the material into a plastic tray marked with equally sized, numbered grids (approximately
2x2inches). Do not alow any excess water into the tray. Spread the moist, cleaned debris on the bottom of the tray
using as many grids necessary to obtain an approximate thickness of 2 inch. Make an effort to distribute the materia
as evenly as possible.

Step 5. Remove and count macroinvertebrates from randomly chosen grids until 300 BMIs are removed. Place the
BMIsin aclean petri dish containing 70% ethanol/5% glycerin. Completely count the remaining organismsin the
last grid but do not include them with the 300 used for identification. The final count should be recorded on the
benchsheet for eventual abundance calculations.

Step 6. The debris from processed grids should be put in a clean Aremnant jar and the remaining contents of the tray
should be placed back into the original sample jar. Both jars should be filled with fresh 70% ethanol, labeled
(bioassessment laboratory number and either Aoriginal@ or Aremnant() and returned to the sample depository.

| dentification of BMIs

Step 7. Identify the 300 BMIs from each sample to the standardized level recommended by CAMLnet using
appropriate taxonomic keys.

Step 8. Place identified BMIsinindividua glass viasfor each taxon. Each via should contain alabel with taxonomic
name, bioassessment laboratory number, stream, county, collection date and collector's name. This voucher
collection should be labeled and returned to the Sample Depository.

Step 9. Record taxonomic information on a Macroinvertebrate Laboratory Bench Sheet. The bench sheet should
include the following information: watershed or project name; sampling date; sample ID number; bioassessment
laboratory number; date of subsampling; name of subsampler; remnant jar number; taxonomy completion date; name
of taxonomist; taxonomic list of organism and enumeration; total number of organisms; total number of taxa; list of
unknowns, problem groups and comments.

Step 10. Maintain areference collection of representative specimens of all accurately identified BMI taxa.
QUALITY ASSURANCE (QA) PROCEDURESFOR THE FIELD AND LABORATORY

QA for Collecting BMIs

The CSBP is designed to produce consistent, random samples of BMIs. It isimportant to prevent bias in riffle choice
and transect placement. The following procedures will help field crews collect unbiased and consistent BMI samples:
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1. In using the CSBP, most sampling reaches should contain riffles that are at least 10 meterslong, one meter wide
and have a homogenous gravel/cobble substrate with swift water velocity. There are approved modifications of
the CSBP when these conditions do not exist. Contact DFG or visit the Califor nia Aquatic Bioassessment
Web Site for methods to sample narrow streams, wadeable streams with muddy bottoms and channelized
streams.

2. A DFG hiologists or project supervisor should train field crews in the use of the BMI sampling procedures
described in the CSBP. Field personnel should review the CSBPs before each field season.

3. During the training, crew members should practice collecting BMI samples as described in the CSBP. The 2 ft?
area upstream of the sampling device should be delineated using the measuring tape or ameta grid and the collection
effort should be timed. Practice repeatedly until each crew member has demonstrated sampling consistency.
Throughout the sampling season, assure that effort and sampling area remain consistent by timing

sampling effort and measuring sampled area for approximately 20% of the sampling events. The results should be
discussed immediately and need not be reported.

QA for Measuring Physical/Habitat Quality

Physical/habitat parameters are assessed using a ranking system ranging from optimal to poor condition. This rapid
ranking system relies on visual evaluation and is inherently subjective. The following procedures will help to
standardize individual observations to reduce differences in scores:

1. A DFG biologist or a project supervisor should train field crews in the use of the EPA physical/habitat assessment
procedures. Contact DFG or visit the California Aquatic Bioassessment Web Site for a detailed description of the
procedures. Field personnel should review these procedures before each field season.

2. At the beginning of each field season, al crew members should conduct a physical/habitat assessment of two
practice stream reaches. Assess the first stream reach as ateam and discuss in detail each of the 10 physical/habitat
parameters described in the EPA procedure. Assess the second stream reach individually and when members are
finished, discussthe 10 parameters and resolve discrepancies.

3.Crews or individuals assessing physical/habitat quality should frequently mix personnel or aternate assessment
responsibilities. At the end of each field day, crew members should discuss habitat assessment results and resolve
discrepancies.

4.The Project Supervisor should randomly pre-select 10 - 20% of the stream reaches where each crew member will
be asked to assess the physical/habitat parameters separately. The discrepanciesin individua crew member scores
should be discussed and resolved with the Project Supervisor.

QA for the Laboratory

Laboratory analysis of macroinvertebrate samples can be a significant cost for bioassessment programs. The CSBP
specifiesidentification of BMIsto a standard level of taxonomy, usually to genus and/or specieslevel. The CSBP
also requires subsampling procedures using a fixed count of 300 organisms. Employing these procedures with
confidence requires an effective quality assurance program. Complete quality assurance compliance will require a



minimal 10% cost overhead. However, it will allow for testing whether subsampling, organism enumeration and
taxonomic identification are consistent and accurate. Use the following procedures in the bioassessment |aboratory
to ensuring that quality datais produced:

The California Macroinvertebrate Laboratory Network (CAMLnet) - All individuas, private consulting firms
and agency personne using the CSBP laboratory procedures should contact the WPCL for information on CAMLnet.

This group consists of personnel from bioassessment |aboratories throughout California. The group provides a
forum where laboratory procedures are discussed and the BMI taxonomic levels are determined. 1t aso provides
taxonomic workshops and assistance with interlaboratory taxonomic verification.

Standard Operation Procedures (SOP) - Each bioassessment laboratory should produce an SOP manud following
the procedures outlined in the CSBP, but with detailed instructions specific to each laboratory. The SOP manual
should be maintained for all laboratory operations and updated regularly. The assigned personnel and the duties of
a Laboratory Supervisor and QA Taxonomist should be specified in the SOP manual. Customized benchsheets
should be developed for each phase of subsampling and identification.

Sample Handling and Custody - When samples arrive, laboratory staff should inspect the samples for a sufficient
volume of ethanol and labels for pertinent information including water-body name, sample date and time, location,
transect number and sampler name. The steps discussed in the AUsing the Chain of Custody (COC)( section in this
protocol should be followed. The sample description information should be recorded in the Laboratory Sample
Inventory Log and each sample given a unique identification number. A written and electronic record should be
maintained to trace the samples from entry into the laboratory through final analysis. Samples should be stored in
the a Sample Repository until processing and returned after processing.

Subsampling - Subsampling involves removing 300 organisms from each sample, or al organisms if the entire
sample contains fewer than 300. The procedure to estimate abundance usually requires removing more than 300
organisms from each sample; however, only 300 are retained for identification. The Subsampling Technician
systematically transfers organisms from the sample to a collection vial then transfers the processed sample debris
(remnant) into a Remnant jar. At least 10% of the Remnant samples should be examined by the QA Taxonomist for
organisms that may have been overlooked during subsampling. For subsamples containing 300 or more organisms,
the Remnant sample should contain fewer than 10% of the total organisms subsampled. The Remnant for samples
containing fewer than 300 organisms should contain fewer than 30 organisms.

Taxonomic Identification and Enumeration - The CSBP requires that all organisms are identified to a
standardized taxonomic level using established taxonomic keys and references. The QA Taxonomist should check
at least 10% of the samples for taxonomic accuracy and enumeration of individuals within each taxon. The same
sample numbers that were selected randomly for the subsampling quality control should be used for this procedure.

Misidentifications and/or taxonomic discrepancies as well as enumeration errors should be noted on the laboratory
benchsheets. The Laboratory Supervisor determines if the errors warrant corrective action.

Organism Recovery - During the sorting and identification process organisms may be lost, miscounted or discarded.
Taxonomists will record the number of organisms discarded and a justification for discarding on the laboratory
benchsheets. Organisms may be discarded for severa reasonsincluding: 1) subsampler mistakes (e.g. inclusion of
terrestrial or semi-aquatic organisms or exuviae), 2) small size (< 0.5 mm), 3) poor condition or 4) fragments of
organisms. The number of organisms recovered at the end of sample processing will also be recorded and a percent
recovery determined for al samples. Concern iswarranted when organism recoveries fal below 90%. Sampleswith
recoveries below 90% should be checked for counting errors and laboratory benchsheets should be checked to
determine the number of discarded organisms. |If the number of discarded organismsis high, then the technician that
performed the subsampling should be informed and re-trained if necessary.
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Corrective Action - Any quality control parameter that is considered out of range should be followed by a standard
corrective action that includes two levels. Level | corrective action includes an investigation for the source of error
or discrepancy derived from the quality control parameter. Level 11 corrective action includes checking all samples
for the error derived from the quality control parameter but isinitiated only after the results of the Level 1 process
justify it. The decision to initiate Level |l corrective action and reanalyze samples or conduct quality control on
additional samples should be made by the Laboratory Supervisor.

Interlaboratory Taxonomic Validation - An externa laboratory or taxonomic speciaist should be consulted on
aregular basis to verify taxonomic accuracy. External validation can be performed on selected taxa to help the
laboratory taxonomists with problem groups of BMIs and to verify representative specimens of all taxa assembled
in areference collection.

Bioassessment Validation - The CSBP recommends at least 10% bioassessment validation where whole samples
of 300 identified BMIs are randomly selected from all samples either for a particular project or for all samples
processed within a set time period such as each 6 months or ayear. The labels should be removed from the vials and
replaced with a coded label that does not show the taxonomic name of the BMIs. The validation laboratory or
specialist should be instructed to identify and enumerate al specimens in each via and produce a taxonomic list.
There will inevitably be some disagreements between the bioassessment and the external |aboratory on taxonomic
identification. These taxa should be re-examined by both parties and a resolution reached before afinal QA report
iswritten. DFG isworking on this QA technique to deter mine the acceptable level of misidentification and
appropriate corrective actions.

DATA DEVELOPMENT AND ANALYSIS

The CSBP analysis procedures are based on the EPA:s multi-metric approach to bioassessment data analysis. The

EPA is developing procedures for multi-variate analysis of bioassessment data, but that method is not presented here.
However, the sampling protocols presented in this document were designed to facilitate the use of multi-variate

analysis and more information will be presented when standardizes techniques for California become available.

A taxonomic list of the BMIs identified for each sample should be generated for each project along with atable of
sample values and means for the biological metrics listed on the last page of this document. Variability of the sample
values should be expressed as the coefficient of variability (CV). Significance testing can be use for point source
sampling programs and ranking procedures can be used to compare sites sampled using the non-point sampling
design (contact DFG for information on ranking formulas). Ultimately, there will be aregional Index of Biological
Integrity (IBI) to compare sample site mean values.

Starting in summer 1999, an Access’ database program to store, process and return a copy of the collected data will
be available. Contact DFG or vist the California Aquatic Bioassessment Web Site to learn more about the
availability of regiond IBls and the database program.



BIOLOGICAL METRICSUSED TO DESCRIBE BENTHIC

MACROINVERTEBRATE (BMI) SAMPLES COLLECTED FOLLOWING
THE CALIFORNIA STREAM BIOASSESSMENT PROCEDURE (CSBP)

Biological Metrics Description Responseto
I mpairment

Richness M easur es

Taxa Richness Total number of individua taxa decrease

EPT Taxa Number of taxain the Ephemeroptera (mayfly), Plecoptera (stonefly) and decrease
Trichoptera (caddisfly) insect orders

Ephemeroptera Taxa Number of mayfly taxa (genus or species) decrease

Plecoptera Taxa Number of stonefly taxa (genus or species) decrease

Trichoptera Taxa Number of caddisfly taxa (genus or species) decrease

Composition M easures

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

Sensitive EPT Index Percent composition of mayfly, stonefly and caddisfly larvae with Tolerance decrease
Values of 0 through 3

Shannon Diversity Index General measure of sample diversity that incorporates richness and decrease
evenness (Shannon and Weaver 1963)

Tolerance/l ntolerance M easures

Tolerance Vaue Value between 0 and 10 weighted for abundance of individuals designated increase
as pallution tolerant (higher values) and intolerant (lower values)

Percent Intolerant Organisms | Percent of organismsin sample that are highly intolerant to impairment as decrease
indicated by atolerance value of 0, 1 or 2

Percent Tolerant Organisms Percent of organismsin sample that are highly tolerant to impairment as increase
indicated by atolerance value of 8, 9 or 10

Percent Hydropsychidae Percent of organismsin the caddisfly family Hydropsychidae increase

Percent Bagetidae Percent of organismsin the mayfly family Baetidae increase

Percent Dominant Taxa Percent composition of the single most abundant taxon increase

Functional Feeding Groups

Percent Collectors Percent of macrobenthos that collect or gather fine particul ate matter increase

Percent Filterers Percent of macrobenthos that filter fine particul ate matter increase

Percent Scrapers (Grazers) Percent of macrobenthos that graze upon periphyton variable

Percent Predators Percent of macrobenthos that feed on other organisms variable

Percent Shredders Percent of macrobenthos that shreds coarse particul ate matter decrease
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WATERSHED/ STREAM:

PHYSICAL HABITAT QUALITY
(California Stream Bioassessment Procedure)

ComPANY/ AGENCY:

SITE DESCRIPTION:

DATE/ TIME:

SAMPLE ID NUMBER:

Circlethe appropriate scorefor all 20 habitat parameters. Record thetotal score on the front page of the CBW.

Parameters to be evaluated within the sampling reach

CoNDITION CATEGORY

HABITAT
PARAMETER OPTIMAL SUBOPTIMAL M ARGINAL POOR
1. Epifaunal Greater than 70% (50% 40-70% (30-50% for 20-40% (10-30% for Less than 20% (10%
Substrate/ for low gradient streams) | low gradient streams) low gradient streams) for low gradient

Available Cover

of substrate favorable for
epifaunal colonization
and fish cover; most
favorableisamix of
snags, submerged logs,
undercut banks, cobble or
other stable habitat and at
stage to allow full
colonization potential
(i.e., logs/snagsthat are
not new fall and not
transient).

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).

mix of stable habitat;
habitat availability less
than desirable; substrate
frequently disturbed or
removed.

streams) stable habitat;
lack of habitat is
obvious; substrate
unstable or lacking.

20 19 18 17 16

15 14 13 12 11

100 9 8 7 6

5 4 3 2 10

2. Embeddedness

Gravel, cobble, and
boulder particles are O-
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

15 14 13 12 11

10 9 8 7 6

5 4 3 2 10

3. Velocity/ Depth
Regimes

(degp<0.5m,
dow<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-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 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

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; dlight
deposition in pools.

M oderate 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

15 14 13 12 11

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 substrateis
exposed.

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

Water fills 25-75% of
the available channd,
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 11

10 9 8 7 6

5 4 3 2 10
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Parameters to be evaluated in an arealonger than the sampling reach

HABITAT CoNDITION CATEGORY
PARAMETER OPTIMAL SUBOPTIMAL M ARGINAL POOR
6. Channel Channelization or Some channelization Channelization may be | Banks shored with
Alteration dredging absent or present, usually inareas | extensive, gabion or cement; over
minimal; stream with of bridge abutments; embankments or 80% of the stream
normal pattern. evidence of past shoring structures reach channelized and
channdlization, i.e., present on both banks; | disrupted. Instream
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
channelization is not disrupted.
present.
20 19 18 17 16 15 14 13 12 11 |10 9 8 7 6|5 4 3 2 10
7. Freguency of Occurrence of riffles Occurrence of riffles Occasiond riffle or Generally al flat water

Riffles (or bends)

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

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

bend; bottom contours
provide some habitat;
distance between
riffles divided by the
width of the streamis
between 15 to 25.

or shallow riffles; poor
habitat; distance
between riffles divided
by the width of the
stream isaratio of
>25.

20 19 18 17 16

15 14 13 12 11

100 9 8 7 6

5 4 3 2 10

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

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future

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

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

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

by facing problems. <5% of bank reach has areas of potential during bends; obvious bank
downstream affected. erosion. floods. sloughing; 60-100% of
bank has erosional
scars.
LeftBank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
9. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of the
Protection (score | streambank surfaces and streambank surfaces streambank surfaces streambank surfaces
each bank) immediate riparian zones | covered by native covered by vegetation; | covered by vegetation;
Note: determine covered by native vegetation, but one class | disruption obvious; disruption of
left or right side vegetation, including trees, | of plantsis not well- patches of bare soil or | streambank vegetation
by facing understory shrubs, or represented; disruption closely cropped isvery high;
downstream. nonwoody macrophytes; evident but not affecting | vegetation common; vegetation has been
vegetative disruption full plant growth less than one-half of removedto 5
through grazing or potentia to any great the potential plant centimetersor lessin
mowing minimal or not extent; more than one- stubble height average stubble height.
evident; ailmost 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 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
10. Riparian Width of riparian zone >18 | Width of riparian zone Width of riparian zone | Width of riparian zone
Vegetative Zone | meters, human activities 12-18 meters; human 6-12 meters; human <6 meters: little or no
Width (score (i.e., parking lots, activities haveimpacted | activities riparian vegetation due

each bank riparian
Zone)

roadbeds, clear-cuts,
lawns, or crops) have not

zone only minimally.

haveimpacted zone a
great deal.

to human activities.

impacted zone.
LeftBank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
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CALIFORNIA BIOASSESSMENT WORKSHEET

WATERSHED/ STREAM:

COMPANY/ AGENCY:

SITE DESCRIPTION:

DATE/ TIME:

SAMPLE ID #:

SAMPLING CREW

SITE INFORMATION
GPS Coordinates

Latitude:

Longitude:

Elevation:

Ecoregion:

COMMENTS

CHEMICAL CHARACTERISTICS

Water Temperature:
Specific Conductance:
pH:

Dissolved Oxygen:

Bioassessment L aboratory Information:

SEND A COPY OF THISFORM TO:

DFG/ WPCL

2005 Nimbus Road

Rancho Cordova, CA 95670

(916) 358-2858

website: www.dfg.ca.gov/cabw/cabwhome.html

RIFFLE/ REACH CHARACTERISTICS
Point Sour ce Sampling Design

Riffle Length:
Transect 1:
Transect 2:
Transect 3:

(record Physical/ Habitat Characteristcsin Riffle 1 column)

Non-Point Sour ce Sampling Design

Reach Length:
Physical Habitat Quality Score:

Physical/ Habitat Characteristics

Riffle1 Riffle2 Riffle3

Riffle Length:

Transect Location:

Avg. Riffle Width:

Avg. Riffle Depth:

Riffle Velocity:

% Canopy Cover:

Substrate Complexity:

Embeddedness:

Substrate Composition:
Fines (<0.1"):
Gravel (0.1-2"):
Cobble (2-10"):
Boulder (>107):
Bedrock (solid):

Substrate Consolidation:

Percent Gradient:
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