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l. Introduction:

This report summarizes the methods and results of the macroinvertabrate
sampling conducted on tributaries to the Klamath River within the Yurok Reservation
boundaries for the water year 2005.

Macroinvertabrate Sampling

Evaluating the biological community of a stream or river througbessnents of
macroinvertabrates provides a sensitive and cost effective méaletermining stream
condition. Macroinvertabrates, being greater than .05mm in size tébhvates large
enough to be seen with the naked eye) are fairly stationary, angsponsive to human
disturbances. In addition, the relative sensitivity or tolerances nmdny
macroinvertabrates to stream conditions is well known. Sampling tafans
macroinvertabrates for biological assessments is an esseotaponent of any
comprehensive stream condition evaluation. The objective of studyicrpimzertabrate
communities is to monitor the general health and water qualitglitions of tributaries to
the Klamath River. According to the California Stream Bseasment Procedure
(CSBP) developed by the California Department of Fish and G&RE)( benthic
macroinvertabrate communities indicate physical and habitat ¢hastics that
determine the stream integrity and ecological health.

Background:

1.1 Klamath River

The health of the Klamath River, its tributaries, and associatlkdries has been central
to the life of the Yurok Tribe since time immemorial fulfillirsgbsistence, commercial,
cultural, and ceremonial needs. Yurok oral tradition reflects fhi® Yurok did not use
terms for north or east, but rather spoke of direction in tefnthe flow of water
(Kroeber, 1925). The Yurok word for salmamepuy refers to “that which is eaten”.
Likewise, the local waterways and watershed divides have tmadlity defined Yurok
aboriginal territories.  Yurok ancestral land covers about 360,000s camd is
distinguished by the Klamath and Trinity Rivers, their surrounding Jaart$ the Pacific
Coast extending from Little River to Damnation Creek. The fisk@esource continues
to be vital to the Yurok today.

1.2 The Yurok Indian Reservation

The current YIR consists of a 56,000-acre corridor extending for dadrom each side
of the Klamath River from the Trinity River confluence to theiffra©cean, including
the channel (Figure 1-1). There are approximately two dozen naa@dromous
tributaries within that area. The mountains defining the rivdeyare as much as 3,000
feet high. Along most of the river, the valley is quite narrovhwitgged steep slopes.
The vegetation is principally redwood and Douglas fir forest iiite area available for
agricultural development. Historically, prevalent open prairies geavicomplex and



diverse habitat. The majority of the lands in the YIR arededd, (mostly owned by the
Green Diamond Resource Company), which are managed intensively for tirodeactsr
These land management practices contribute to sedimentation lower Klamath
tributaries. Sedimentation deposition fills pools used as habitéislbyand interstitial
areas of riffle gravels used for fish spawning and living spac8MIs (Harrington and
Born, 2000). A small portion of the YIR consists of public lands manhgdRedwood
National/State Parks, the United States Forest Service (USFS) eaig aindholdings.



Figure 1-1 The Yurok Tribe Environmental Program sampling site locatiors



Il. Site Selection:

Site selection criteria for macroinvertabrate sampling inclsgatial distribution,
herbicide application activity, watershed restoration activitiesppgsed future
development, and other concurrent water quality monitoring activitiSses were
located in the lower reaches of watersheds that charactieeizezimulative water quality
and watershed health conditions within sub-watersheds and throughoutower L
Klamath. YTEP is in the process of developing baseline conditmmod¢ument the
magnitude, duration and spatial characteristics of wateltgualpacts. Site selection
criteria may change over time. Initial criteria wasigiested by current activities in the
watershed. The following reasons were used as selectionacfidenmacroinvertabrate
sampling:

1. Spatial Distribution- Sites located in the lower reaches of watersheds that
characterize the water quality and watershed health condition in that fetrticul

sub-basin and throughout the Lower Klamath. Areas chosen to monitor baseline

and long-term trends.

2. Activity SpecificSites located above and/or below herbicide applications or other

known sources of potential toxicity such as spills and other activities that may
potentially impact water quality.

3. Watershed Restoration ActivitieSites located in watersheds and sub-watersheds

that have active or proposed restoration activities. Sites are selected tor rianit
long-term trends by tracking the watershed’s recovery.

4. Proposed Future Developmer8ites near locations of resource extraction and

proposed resource development, such as housing development, domestic
withdraw, hydropower, etc.

Table 2-1 Selection criteria* priority matrix for macroinvertabrate sampling

Sub Primary | Secondary
Creek Watershed watershed Site ID | Criteria Criteria Other
McGarvey McGarvey McGarvey Mcl 3 1
Tully Tully Tully Tyl 1 4 2
Turwar Turwar Turwar Tul 1 3 2
Tectah Main Tectah Tectah Tel 3 1
NF Tectah Tectah NF Tectah Te2 3 1
SF Tectah Tectah SF Tectah Te3 3 1
Johnsons Johnsons Johnsons Jol 2 1
Lower Blue Blue Lower Blue Lbl 1 3 2

*These criteria may change over time, this isnétial criteria designation based on current atiég.




Figure 2-1 McGarvey Creek (Mc1) macroinvertabrate sampling site, WY05



Figure 2-2 West Fork and mainstem McGarvey Creek* Confluence (Mcl1), WY05

*Looking downstream, from the west fork with theimatem entering from the right.



Figure 2-3 Turwar Creek (Tu2) macroinvertabrate monitoring site, WY05



Figure 2-4 Riffle at Upper Turwar Creek (Tul), looking downstream, WY05
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Figure 2-5, Lower Blue Creek (Lb2) macro invertebrate monitoring sie, WY05
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Figure 2-6, Lower Blue (Lb1) macro invertebrate site, WY05
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Figure 2-7 Tectah Creek (Tel, Te2, and Te3) macroinvertabrate sampling locations
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Figure 2-8 Lower Tectah Creek (Tel), WY05

Figure 2-9 South Fork Tectah Creek (Te3), WY05
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Figure 2-10, North Fork Tectah Creek (Te2), WY05
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Figure 2-11 Johnsons Creek macroinvertabrate monitoring site, WY05
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Figure 2-12, Johnson Creek (Jo1) macroinvertabrate site, WY05
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Figure 2-13 Tully Creek (Ty1l) macroinvertabrate monitoring site, WY05
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Figure 2-14 Tully Creek (Tyl), WYO05
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[1l. Methods:

YTEP sampled benthic macroinvertabrate populations in selected tfilsuththe Lower
Klamath River during the spring months. Sampling was performied tise non-point
source assessment methods located in the CSBP (Dec 2003) tb&iGhleas adapted
from the US EPA’s “Rapid Bioassessment Protocols of use iarSgrand Rivers”. This
protocol also includes the collection of water quality parametrds physical habitat
conditions in the channel and the riparian zone. This report does naiincms
information. The parameters measured include:
- Epifaunal Substrate/Available Cover

Embeddedness

Velocity/ Depth Regimes

Sediment Deposition

Channel Flow Status

Channel Alteration

Frequency of Riffles (or bends)

Bank Stability

Vegetative Protection

Riparian Vegetative Zone Width

This protocol is located in Appendix A. The assistant director amdAmeriCorps
members collected specimens which were sent to a lab wheeetified taxonomist
identified and calculated the number and types of species.

A variety of quality control (QC) measures were undertakerhénnbacroinvertabrate
sampling. Quality control is defined as the routine application ofepoes to obtain
prescribed standards of performance in the monitoring and meagudogss (QAPP,
2001). Sample labels were properly completed, including the samptéiaigion code,
date, stream name, sampling location, and collector's name and plezehe sample
container. The outside of the container was labeled with the sdareation. The
chain-of-custody forms included the same information as the saroptairter labels.
After sampling had been completed at a given site, all nats, p&c. that had come in
contact with the sample were rinsed thoroughly, examined carefulty picked free of
organisms and debris. The equipment was examined again prior tat tise next
sampling site.

Data generated in the laboratory are reviewed by DFG mribeing released internally
or to an outside agent. Laboratory processing is contracted to Johathaa qualified
local California Stream Bioassessment Protocol (CSBP) taxighommd California
Bioassessment Laboratories Network (CAMLnet) member. The CSBiArkadevels of
Benthic Macroinvertabrate (BMI) identification. Level 3 is tlpeofessional level
equivalent and requires identification of BMI's to a standard let/éhxonomy, usually
the genus and/or species.

After processing the samples, the biological matrices aseviext from the taxonomist in
an Excel spreadsheet format identifying the sample ID andotbakdown of BMI
species into standard taxonomic levels.
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V. Results:

Results for this study are presented in the following tables and grapése fldures highlight important metrics when stream
health is assessed using the Index of Biological Integrity (IBljiowenking system.

Table 4-1 Reported macroinvertabrate metrics for streams samplemh WY05

Total # of|Taxa EPT Taxa|Sensitive |% Dominant [Tolerance |Shannon's Est Relative
Sample I.D. [Riffle # Date EPT Index
Specimens Richness |Richness |(%) Taxon Value DI Abundance
McGarvey
3/9/2005 1 3/9/2005 |[529 42 24 38.37 25.9 3.07 2.45 3654
McGarvey
4/28/2005 1 4/28/2005 1516 35 21 34.88 23.8 3.19 2.67 1859
Tully 1 7/5/2005 |504 37 18 15.48 36.7 4.37 2.21 1308
Turwar 1 5/2/2005 [512 35 19 24.22 27.9 3.69 2.54 2048
Tectah 1, 5/25/2005 |503 44 24 24.65 [17.9 3.64 2.99 789
Mainstem
North Fork
1 5/24/2005 {500 39 21 47.8 11 3.14 3.08 2016
Tectah
South Fork
1 5/24/2005 |504 41 24 40.67 14.7 3.27 3 3689
Tectah
Johnsons |1 5/23/2005 |510 41 21 27.84 27.1 4.03 2.85 1661
Blue 1 7/6/2005 |501 39 19 10.58 30.1 4.71 2.42 7140
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Macroinvertabrate results are presented for WYO05 using a thta Noast IBI.
DFG developed the North Coast IBI to generate a single valgauge stream health.
Among the metrics used, 6 of the 8 were statistically diftetigan the reference sites in
early development of the IBI index for the Klamath region. pasate scoring scale was
created to correct these statistical differences. We hgeddparate scoring system when
we generated our metric to insure the greatest quality controkeBh#s of this ranking
method are as follows.

25



Table 4-2. North Coast IBI metrics for streams sampled by YTEP WY05

% Non-
Gastropoda % Non- Totaled adjusted
Coleoptera Diptera % Intolerant Observed % Predicted % Scraper % Predator % Shredder Insecta metric score to
SITE EPT Richness Richness Richness Individual Intolerant intolerant Individuals Individuals Individuals Taxa score 100 scale
Mc Garvey 3/9/05 9 9 4 8 0.3781 29.60 10 4 8 8 60 75
McGarvey 4/28/05 8 5 4 7 0.3314 29.60 10 4 8 9 55 68.75
Tully 7 9 8 4 0.1647 29.60 4 4 5 9 50 62.5
Turwar 7 7 4 7 0.2891 29.60 10 8 2 9 54 67.5
Tectah Mainstem 9 10 8 7 0.2883 29.60 10 9 9 9 71 88.75
NF Tectah 8 10 3 9 0.462 29.60 7 8 9 7 61 76.25
SF Tectah 9 10 3 7 0.3829 29.60 10 4 9 8 60 75
Johnsons 8 9 6 6 0.2961 29.60 4 8 8 7 56 70
Blue 7 7 7 5 0.1218 29.60 2 5 1 8 42 52.5
Table 4-3 IBI scoring key
Total metric score Value
0-20 very poor
21-40 poor
41-60 fair
61-80 good
81-100 very good
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V. Discussion;

It is important to note that no site in this sample set wasrded to yielded less
than 300 total numbers of specimens. According to the CSBP a mingh@00 total
numbers of specimens is required to generate appropriastissafior the stream; giving
us a statistically significant sampling set from which results wenermgted.

None of the nine sites sampled were found to be in the ‘un-impaaedé of the
IBI index. The index defines impaired as a score of 52 or belolvof Ahese sample
sites exist in watersheds where either historic and/or atdyging operations exist.
Blue Creek, which received the lowest rating of all the siegiving a score of 52.5 out
of 100, is located in an area which is still being logged. BluekXZenetrics also reflect
that the sampling location is where Blue Creek is larger, wittoi@ open canopy, closer
to the bottom of the watershed. All three branches of Tectatk Goeeed the highest,

with the mainstem IBI score rating the stream condition as “very good”.
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Appendix:

CALIFORNIA DEPARTMENT OF FISH AND GAME WATER POLLUTION
CONTROL LABORATORY

AQUATIC BIOASSESSMENT LABORATORY REVISION DATE - DECEMBER ,
2003

CALIFORNIA STREAM BIOASSESSMENT PROCEDURE

(Protocol Brief for Biological and Physical/Habitat Assessment id&ahle Streams)
The California Stream Bioassessment Procedure (CSBP3}tendardized protocol for
assessing biological and physical/habitat conditions of wadetbkrs in California.
The CSBP is a regional adaptation of the national Rapid BioassesdPnotocols
outlined by the U.S. Environmental Protection Agency in "Rapid Bisassent
Protocols for use in Streams and Rivers" (EPA/841-B-99-002). TH&PJdS a cost-
effective tool that utilizes measures of the stream’s benttacroinvertabrate (BMI)
community and its physical/habitat characteristics to determh@estream’s biological
and physical integrity. The purpose of this Protocol Brief is tméhice the techniques of
bioassessment to aquatic resource professionals and help standatdifer statewide
bioassessment efforts. The Protocol Brief is only a summary and does not cibtiain a
necessary information that may be required to understand theptsraf bioassessment
and to implement a successful monitoring program. Additional informatiohupdates
on bioassessment can be obtained by visiting the DFG Aquatic Bioassekabwatory
website atvww.dfg.ca.gov/cabw/cabwhome.html

History of the CSBP

The CSBP was originally developed in 1993 to measure biological response from point-
source discharges of chemical contaminants, inorganic sediment and elemegasiof or
enrichment. The method was based on sampling the single richest habitat in a stream
reach; this was the most common technique at the time (Rosenberg and Resh 1993, Loeb
and Spacie 1994, Lenat and Barbour 1994) and consistent with the U.S. EPA’s Rapid
Bioassessment Protocols (RBP) (Plafkin et al. 1989). In 1995, the CSBP was éafapted
use in ambient and non-point source pollution monitoring programs and this version was
reviewed by a Technical Advisory Committee assembled by DFG and thERAS The

1996 edition of the CSBP was widely distributed in California and accepted as ¢f'® stat
standardized RBP protocol (Davis et al. 1996 U.S. EPA 2002). A 1999 revision added
quality assurance and control (QA/QC) techniques to ensure high quality field
collections, laboratory analysis and taxonomic consistency.

As of 2003, the CSBP is the most often used RBP protocol in California (Barbour and
Hill, 2003). This unique protocol allows the user to produce biological and
physical/habitat data that can be used to measure differences betegetosnpare to a
regional Index of Biological Integrity (IBI) (Ode et al. 2003) and help diagmnesponse

to individual stressors. In addition to the high gradient riffle based procedure, the 2003
edition of the CSBP describes techniques for use in unique channels and a technique for
low gradient channels that blends elements of the CSBP with those of a mudt-habit
technique recommended by the U.S. EPA (Barbour et al. 1999).
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The CSBP 2003 has four notable changes to the existing protocol; 1) the stream reach for
the assessment is no longer defined by a set of five pool-riffle sequenceghéubyaa

discreet length of 100 m (300 ft); 2) the area of benthos sampled has been reduced from
1.6 m2 (18 ft2) to 0.8 m2 (9 ft2); 3) although 3 independent samples will be collected at
each reach, there is now an option to composite the 3 samples in the laboratory and
reduce the total number of BMIs identified at each reach from 900 to 500; and 4§ there i

a new QA/QC procedure to collect a set of duplicate samples at 10% of thesréac

projects with more than 20 sites. These changes were based on experiendefsayaine
several years of field testing, changes in the national RBP (Barbalirl€99),
recommendations from Barbour and Hill (2003) and methods comparison studies
conducted by DFG. Data collected with these modifications can easily be made
compatible with previous CSBP data and these changes make the CSBP more consistent
with other BMI protocols used in the western US.

OVERVIEW OF THE CSBP

The CSBP can be used to measure biological and physical/habitat condition in all
freshwater lotic environments (streams and rivers) shallow enough to aflewading

(2.5 m). The CSBP samples benthic macroinvertabrates with a 0.5mm mesh net from the
richest habitat along 3 randomly selected transects within a 100 m (300 ft) reach of
stream or river. The 3 transects are placed within shallow-fast wateathalstially

riffle) for high gradient channels and throughout the entire reach for lonegtadi

channels. At each transect, three 0.09 m2 (1 ft2) areas of stream benthos are sampled a
composited into a single sample. In low gradient channels, the 3 collectionshadong t
transect are selected to represent the relative proportions of the diffelnest habitat
categories present (submerged vegetation, hard substrate of natural rocketecentt
substrate of sand or mud, stream bank vegetation and woody debris). Physicalthabitat i
measured using a qualitative U.S. EPA procedure throughout the entire reach and
additional quantitative measures within the vicinity of the BMI samplesoi@nic
identification of the BMI samples is performed on a fixed count of 300 organisms from
the 3 samples (total of 900 for the entire reach) or 500 from the composite of the 3
samples. There are two standard levels of taxonomic identification: onerdiaaddor

the state by the California Bioassessment Laboratory Network (GéeiIL
www.dfg.ca.gov/cabw/caminetste.pdf) and a more precise level based on th®€HN'S. E
Environmental Monitoring and Assessment Program (EMAP).

CALIFORNIA DEPARTMENT OF FISH AND GAME SCIENTIFIC

COLLECTING PERMIT

Anyone who collects fish, amphibians, or invertebrates from the waters aatbersist
have a DFG Scientific Collecting Permit in their possession. The permit cartdieed
from the DFG License and Revenue Branch in Sacramento (916-227-2225). Those
conducting bioassessment in California should specify on the permit applicatitimetha
will take freshwater invertebrates (authorization 5), incidental fish (am#timm 6) and
amphibians (authorization 8). It is also advisable to contact the local Gare&and
District Fisheries Biologist at the closest Regional Office goarollecting.
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FIELD PROCEDURES FOR COLLECTING BMI SAMPLES

The CSBP can be used to sample BMIs from all streams and rivers wherectbeaaut
depth (1.5m) do not require the use of a boat. The step-by-step procedures described in
this document have been divided into three sections: high gradient channels, |l@ntgradi
channels and considerations for unusual channel conditions. Contact DFG or visit the
DFG Aquatic Bioassessment Laboratory website for more information pid Ra
Bioassessment procedures for boatable streams and rivers and lentiovatestil
environments.

CSBP for High Gradient Channels

High gradient channels usually have greater than a 1% slope and wilsalauatain

pool-riffle sequences with a ratio high enough to contain at least 3 rifilelOpen (300

ft) reach. Riffle substrate could be rock, sand or mud, but must be at least 1 m (3 ft) wide
with flow velocities greater than 0.3 m/sec (1 ft/sec).

Step 1. Measure a 100 m (300 ft) reach of channel and count the number of riffless great
than 1 m (3 ft) wide and 1 m (3 ft) long. Randomly choose 3 of the riffles within the
stream reach.

Step 2. Starting with the downstream riffle, place the measuring tape h&ohgrtk of

the entire riffle while being careful not to walk in the stream. Select onsettafrom all
possible 1/3 m (1 ft) marks using a random number table. For riffles longer than 10 m (30
ft), randomly place the transect within the top third of the riffle.

Step 3. Inspect the transect before collecting BMIs by imagining gding 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 simédad there is no

structure along the transect, the 3 locations will be on the side margins and ¢hetent

the stream. If the substrate is structurally complex along the trarsatplace the 3
collections to reflect it.

Step 4. Collect BMIs at the 3 locations along the transect by placing the Distetm

the substrate and disturbing an area as wide as the net and 1 ft upstream. Exzavate
0.09 m2 (1ft2) area to an approximate depth of 10-15 cm (4-6 in) by kicking or by using

a tool to loosen the substrate. Pick-up and scrub large rocks by hand under water in front
of the net. If the substrate is sand or mud, a hand rake can be used to prevent substrate
from filling the net. Maintain a consistent sampling effort (approximat&yrinutes) at

each area. Combine the 3 collections within the net to make one composite sample.

Step 5. Place the contents of the net in a standard size 35 sieve (0.5 mm mesh) or white
enameled tray. Remove the larger twigs, leaves and rocks by hand afigdhycare

inspecting for clinging organisms. If the pan is used, place the matedagh the sieve

to remove excess water before placing the material in the jar. Pla@tpked material

in a jar and completely fill with 95% ethanol. Never fill a jar more than 2/3 fittl w
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course sampled material or 1/2 full with sand or mud. Gently agitate jaxtitatn
primarily mud or sand to help mix the alcohol, taking care to not damage any organisms
present.

Step 6. Place a label containing descriptive information about the sites (sée &mo)

jar. An additional label can be taped to the outside of the jar to help with the sample log-
in process at the laboratory. A Chain of Custody (COC) should accompany thessample
during transportation to the

laboratory.

Step 7. Proceeding upstream, Repeat Steps 2 through 5 for the next two rifflesheithi
stream reach.

Step 8. QA/QC Repeat Sampling Procedure. For projects with 20 or more sitestduplic
samples must be collected at 10% of the reaches. For reaches containingamene t
riffles, randomly choose 3 riffles for the primary set of samples and randdmbse 3
more riffles for the duplicate set of samples. For reaches that contains8 daiffles,
measure the entire length of all riffle habitat and randomly selectSets from the

total length for the primary samples and randomly select 3 for the duplicateesafg
both methods, start at the downstream riffle or transect, proceeding upstresstingpl

the 6 samples designating them as primary or duplicate.

Bioassessment Sample Label
Project Name:

Site Name/Code:

County:

Riffle/Reach Number:
Transect Number:

Date/Time:

Sampled by:

Biological and Physical/Habitat
Equipment List

Measuring tape (300 ft or 100 m)
D-shaped kick net (0.5 mm mesh)
Standard size 35 sieve (0.5 mm)
Wide-mouth 500 ml plastic jars

White enameled pan and forceps

95% ethanol

California Bioassessment Worksheet (CBW)
Physical/Habitat Quality Form

Chain of Custody Form (COC)
Random Number Table

pH, temp, DO and conductivity meter
Stadia rod and hand level or clinometer
Densiometer
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CSBP for Low Gradient Channels

Low gradient channels usually have less than a 1% grade and will never havhanore t
two riffles. These channels can be as deep as 1.5 m, but with low enough watey velocit
to allow safe wading. Channels greater than 1.5 m deep, with swift water vslocitie
and/or which can not be accessed on at least one bank will require a boat.

Step 1. Measure a 100 m (300 ft) section of channel trying to avoid large human-made
structures such as bridges or dams. The stream reach can be less than 100 nfi (300 ft) i
access or obstacles are a problem, especially if the channel is morpdiblogic
homogeneous.

Step 2. Without entering the water, survey the entire reach for approximatetpgese

of 5 generalized habitat categories: a. submerged vegetation, b. hard substratalof natur
rock or concrete, c. soft substrate of sand or mud, d. stream bank vegetation and e. woody
debris. Record the proportions and make note if it was difficult to determine depth and
habitat type (e.g. water was highly turbid).

Step 3. Determine how many 2 m (6 ft) intervals can be established alomgitbe e
length of the reach. Randomly select 3 of the intervals and using a range finder or
measuring tape, locate the three points on the bank of the reach.

Step 4. Starting with the downstream point, establish a transect across the channel
perpendicular to the flow. Sample BMIs at 3 locations along that transect, choosisg are
representing the generalized habitats identified in Step 2. Collect BMIstipgkthe D-
shaped kick-net on the substrate or vegetation and disturb a 0.09 m2 (1 ft2) portion of
habitat upstream of the kick-net. Maintain a consistent sampling effort (apyarteky 1-

3 minutes) at each site. Combine the 3 collections within the kick-net to make one
composite sample. Note the 3 generalized habitats that were sampled aloagsthe tr

on the field form.

Step 5. 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 handuafteltyc
inspecting for clinging organisms. If the pan is used, place the matedagh the sieve

to remove excess water before placing the material in the jar. Pla@atphked material

and label (see box) in a jar and completely fill with 95% ethanol. Never fillragee

than 2/3 full with course sampled material or 1/2 full with sand or mud. Gently agitate
jars that contain primarily mud or sand to help mix the alcohol, taking care to not damage
any organisms present.

Step 6. Place a label containing descriptive information about the sites (seeljmagen

each jar. An additional label can be taped to the outside of the jar to help with the sample
log-in process at the laboratory. A Chain of Custody (COC) should accompany the
samples during transportation to the laboratory.
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Step 7. Proceeding upstream, Repeat Steps 4 and 5 for the next two transects within the
reach. Try to choose generalized habitats for the 9 collections (3 area8 élangects)
in proportion to what was determined in Step 2.

Step 8. QA/QC Repeat Sampling Procedure. For projects with 20 or more sitestduplic
samples must be collected at 10% of the reaches. After determining how magyf m (
intervals can be established along the entire length of the reach, randaol\8s#i the
intervals for collecting the primary samples and randomly select 3 moreailstéor the
duplicate samples. Starting with the downstream transect, proceed upstrieatmgol

the 6 samples and designating them as primary or duplicate.

PROTOCOL CONSIDERATIONS FOR UNUSUAL CHANNEL CONDITIONS

CSBP

For Intermittent or Ephemeral Channels: Intermittent or ephemeral channels will have
flowing water during the rainy season and be dry during mid to late summer. These
channels can be sampled using the CSBP for high or low gradient streams, but must be
sampled in a spring (March through May) index period or at the end of the wet period.

CSBP for No Flow Conditions in High and Low Gradient ChannelsAlthough this is

very problematic for sampling BMIs, sometimes sampling areas in highregtatieams

have pocket water with little or no flow. In this case, put the net at the downstream
portion of the sampling area, disturb the substrate and push the water into the net with
vigorous hand motions. Strained water from the surface of a nearby pool with a bucket
can be used to move organisms into the net by pouring the water into the pocket area in
front of the net. In low gradient channels, low flow or no flow conditions can be quite
common. In this case, put the net downstream of the sampling area, get in front of the net
and agitate the substrate with a twisting foot motion for 30 seconds. At 5-10 second
intervals throughout the agitation, step aside and swiftly move the net ura dight

motion through the cloud of suspended substrate.

CSBP for Bifurcated or Braided Channels:Low gradient channels can have two or

more channels flowing through a typically wide riparian corridor. There is e toe

extend the transect through islands or sand bars separating these biturbasédied

high gradient channels. Use the standard procedure for sampling the dominant channel or
randomly selected one channel if there are more than 2 similar channels 3%tjyn (>

wide.

CSBP for Channels <1 M (3 ft) Wide:(the Spot-Samplingj+ modification): High

gradient channels <1 m (<3 ft) wide can not be sampled using the 1/3 m (1 ft) wide D-
frame net at three places along the transect. In this case, divide the ¢chiznaelupper,
middle and lower section, relative to the flow. Each section should be approximately 30
m long, but could be divided by natural breaks in the morphology of the channel. Survey
each section, without stepping into the channel for all 0.09 m2 (1 ft2) areas where the
substrate and flow resemble a riffle. Randomly select 3 of these samalezdden the

lower section and composite them into one sample. Proceed upstream and repelt for ea
section.
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CSBP for Large Boulder Channels:High gradient channels that are dominated by
boulder substrates too large to move, but with enough gravel substrate in patches betwe
the boulder can be sampled similarly to the previous modification. After dividing the
channel into three sections, count the patches of substrate small enough to sample and
randomly select three patches. Composite the three samples and proceed upstream
sample the next two sections.

CSBP for Channels Immediately Below Water ImpoundmentsHigh gradient
channels immediately below a water impoundment structure that prevents gralels
fines from moving downstream will often not contain shallow-fast waterdtahitith
gravel or cobble substrates. These channels can be sampled either usingfibatimodi
for large boulder channels or by using the low gradient procedure where 3 garsect
chosen randomly from the entire reach.

CSBP for Cement ChannelsCement channels in urban areas will typically have

uniform shape and depth with no natural habitat. These channels should be sampled using
the low gradient protocol of 3 randomly selected transects along 100 m (300 ft) of

channel. The 3 collections can be simply taken from the left margin, centegland ri

margin of the channel. Try to avoid human made habitats such as shopping carts and
other transient debris.

CSBP for Channels with Gradient Controls: Some low gradient urban streams will

have low level dams to control the gradient. The channel will be transformed irto sma
impoundments separated by extremely high gradient sections of large béalders
dissipate the energy. Do not sample the high gradient sections. Sample the impounded
areas using the low gradient protocol or if the impoundments are too deep to wade,
sample along the littoral zone of one bank. Divide the bank into upper, middle and lower
sections, randomly pick three points at 1 m (3 ft) intervals and at each point, take a 0.09
m2 (1ft2) sweep through the vegetation trying to disturb the sediment if present.
Composite the 3 collections and repeat for each section.

CSBP for Channels with Three or Fewer RifflesHigh gradient channels that are

wider than 1 m (3 ft), but have 3 or fewer riffles within the 100 m (300 ft) reach will not
allow for an independent sample from several riffles. In these cases, entresantire
length of all riffle habitat and select the 3 transects randomly from thdeagth.

CSBP for Channels with Continuous Riffle Habitat: Stream reaches (usually very
high gradient) that have continuous riffle habitat should be sampled using the low
gradient procedure where 3 transects are chosen randomly from the entire reach.

CSBP for Channels with Transitional Gradient: Large watersheds can have wide
channels where the gradient transitions from high to low. Riffle pool sequences can be
present, but further apart than in higher gradient channels. In these cased,tk&pa

reach length to 40 times the average width to allow for an adequate numberfaiffle
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sample. If riffle habitat is limited to one or two riffles in a greater than 1¢80 ft)
transitional gradient reach, then consider the riffle to be hard substrate ahd lose t
gradient procedures.

FIELD PROCEDURES FOR MEASURING CHEMICAL AND

PHYSICAL/HABITAT QUALITY

The EPAs physical/habitat scoring criteria is a nationally standardie¢hod (Barbour

et al. 1999). It is used to measure the physical integrity of a stream apobeale a

stand alone evaluation or used in conjunction with a bioassessment sampling event. DFG
recommends that this procedure be conducted on every 100 m (300 ft) reach as part of a
bioassessment program. A detailed description of the scoring criteviailebée through

the DFG Aquatic Bioassessment Laboratory website. This procedurefiscive

measure of a stream’s physical/habitat quality, but can produce inconsistenires if

QA/QC measures are not regularly implemented. This procedure requldsdil@ing

prior to its use and field audits throughout the program.

The following list of quantitative measures of chemical and physical/habitat
characteristics are considered minimal and should be measured when rapid
bioassessments are not part of an existing chemical or fisheries patgtam where a
more extensive list of parameters are measured. The information produced from
measuring chemical and physical/habitat characteristics can beoudaddify stream
reaches and to help explain data anomalies.

Reach-Wide Parameters:
- GPS coordinates at the top and bottom of the reach
Water temperature, specific conductance, pH, alkalinity and dissolved oxygen at
the center
of the reach using approved standardized procedures and instruments
Reach length, average width and gradient
Visually estimated substrate composition using the following categénes
(<0.25 cm) (<0.1in.), gravel (0.25-0.8 cm) (0.1-2 in.), cobble (0.8-25 cm) (2-10
in.), boulder (>25 cm) (>10 in.) and bedrock (solid)

Sample Site Specific Parameters:
- Average length, width and depth for each of the 3 randomly chosen riffles (for

unmodified high gradient protocol only)
Water velocity immediately upstream of the three composite samples atng ea
of the 3 transects
Percent cover upstream of the three composite samples along each of the 3
transects. Measure this parameter using a densiometer 1/3 m (1 ft) labove t
water surface and averaged for each transect
Substrate consolidation at the three sample excavations along the 3 transects.
Estimates are obtained while collecting the BMI sample by noting whigthe
substrate is loosely, moderately or tightly cemented
Pebble count and percent embeddedness immediately upstream of the 3 transects
where BMI samples were collected. Measure this parameter by dstaipbs
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transect approximately 1/3 m (1 ft) upstream of the sample transect, rgndoml
choosing 10 points along the transect, reaching down to the point at the end of a
wooden dowel or tip of the boot and measure the width of the particle. For every
third particle (3 on each transect), estimate percent embeddedness by noting how
much of the particle was surrounded by fine substrate.

LABORATORY PROCEDURES FOR ANALYZING BMI SAMPLES

DFG recommends that taxonomic identification of BMI samples collected tisng

CSBP is performed by a professional or permanent university laboratoryxtétise
experience with California taxa. These bioassessment laboratories shdoldaiarin

the California Bioassessment Laboratories Network (CAMLNet) torerthat they are
aware of the standardized level of taxonomy and QA/QC procedures recommended for
bioassessments conducted in California.

To ensure a high quality product, all contracts to a bioassessment laboratory should
require:

1. A Laboratory Standard Operation Procedure (SOP) document and Qualityn&ssura
Protection Plan (QAPP)

2. A list of all taxonomists that will work on the samples including their educaiansy
of experience and any specialized training they have received.

3. Internal QA/QC documentation for sub-sampling and taxonomic validation (can be
specified to provide this information upon request);

4. Be able and willing to perform taxonomy consistent with the CAMLnet Taxonomic
Effort Standards (www.dfg.ca.gov/cabw/caminetste.pdf ).

Project managers are encouraged to subject all laboratory data to anl extéemaby an
independent laboratory at the rate of 10% to 20% (depending on experience and nature of
the project) of the project samples. The DFG Aquatic Bioassessment loaiporat

performs this QC procedure and can be contacted about information on the procedure
requirements and costs.

Taxonomic Level of BMI Identification

There are two levels of taxonomic identification for samples collected tise CSBP. It
is the ultimate responsibly of the contractor or project manager to guathatehe level
of taxonomy reported is consistent with the CSBP standards.

CSBP Level 1 is used for most state-wide rapid bioassessment projectgsand it
imperative when comparing data to the Southern California IBI. In general Lev
taxonomic effort is to genera where possible for most taxonomic groups, arder f
oligochaetes and family for chironomids.

CSBP Level 2 is based on the taxonomic effort levels established by the B.&rERe

Western Pilot EMAP. In general, Level 2 taxonomic effort identifies isdecspecies
level where possible and the Dipteran Family: Chironomidae to genus.
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Compositing Samples or Data

There will always be 3 samples collected at each sampling reach whethes@g§BP.
Depending on the objectives of the project, the samples can be processed as individual
samples and subsampled for 300 organisms/sample (900 organisms total per site) or
composited at the laboratory and subsampled for 500 organisms.

Subsampling

The CSBP requires fixed count subsampling with a +/- 10% accuracy. Theotaté of

BMIs must come from at least 3 randomly selected grids within a subsamping e

last grid must be fully counted to get an estimate of relative abundance.brfsefiden
processed grids should be put in a clean remnant jar and the remaining contents of the
tray should be placed back into the original sample jar. If a large and rarg surve
preformed on the sample, it should be conducted after the subsampling procedure and
counted separately.

Data Production, Storage and Analysis

DFG has developed a Microsoft Access database based loosely on the U.S. EPA’s
Environmental Data Analysis System (EDAS). The structure of the Qedatabase is
available through the DFG Aquatic Bioassessment Laboratory websitedbesinot
currently come with end-user support. Whether using the DFG database or other
software, the laboratory analysis should produce a BMI taxa list that isteomsigth
CAMLnet (see above) for all samples and a list of common or project speoifigioal
metrics. Many common biological metrics are listed in the U.S. EPA’s (RBBment
(Barbour et al 1999) and several other sources of bioassessment literaturdBMIhe
samples are processed independently, there are two options for calculating met
depending on the needs of the project:

1. Calculate metrics for all three samples independently and calculaie anerages at
each site

2. The three samples can be composited in the analysis stage, and a 500 count subsample
of the 900 organisms can be used to generate one set of cumulative metrics fitleeac

QA/QC CONSIDERATIONS FOR USING THE CSBP

All private and public entities conducting bioassessment using the CSBP should have a
Standard Operating Procedures document (SOP) and a Quality AssurancéRrBtant
(QAPP). Large programs and laboratories can have a quality assulfacereand some
smaller operations may only have a field or laboratory supervisor. In eitbertbose
individuals responsible for assuring the quality of samples collected in thefigl
processed in the laboratory should be trained on all aspects of the CSBP. Two 3-day
courses on bioassessment concepts and the use of the CSBP are available through the
American Fisheries Society (CalNeva AFS) and the Society of Envirtaime

Toxicology and Chemistry (NorCal and SoCal SETAC). Information on these sourse
can be found awww.slsii.org

The details of a QAPP should be tailored for particular bioassessment operations.

Depending on the nature of the project, appropriate boiler plate for QAPPs may be
available through Regional Water Quality Control Boards or the State Rieseurces
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Control Board. These agencies should be contacted before developing a QAPP and
initiating a bioassessment program.
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